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Upper Mississippi River Restoration Authorization 
(Formerly referred to as Environmental Management Program) 

Section 1103 of the Water Resources Development Act of 1986 (P.L. 99-662) as amended by 
Section 405 of the Water Resources Development Act of 1990 (P.L. 101-640), Section 
107 of the Water Resources Development Act of 1992 (P.L. 102-580), Section 509 of 
the Water Resources Development Act of 1999 (P.L. 106-53), 
Section 2 of the Water Resources Development Technical Corrections of 1999 (P.L. 106-109), and 
Section 3177 of the Water Resources Development Act of 2007 (P.L. 110-114). 

Additional Cost Sharing Provisions 

Section 906(e) of the Water Resources Development Act of 1986 (P.L. 99-662) as amended by 

Section 221 of the Water Resources Development Act of 1999 (P.L. 106-53). 

SEC. 1103. UPPER MISSISSIPPI RIVER PLAN. 

(a)(1) This section may be cited as the "Upper Mississippi River Management Act of 
1986". (2) To ensure the coordinated development and enhancement of the Upper 
Mississippi 

River system, it is hereby declared to be the intent of Congress to recognize that system as 
a nationally significant ecosystem and a nationally significant commercial navigation 
system. Congress further recognizes that the system provides a diversity of opportunities 
and experiences. The system shall be administered and regulated in recognition of its 
several purposes. 

(b) For purposes of this section --
(1) the terms "Upper Mississippi River system" and "system" mean those river reaches

having commercial navigation channels on the Mississippi River main stem north of Cairo, 
Illinois; the Minnesota River, Minnesota; Black River, Wisconsin; Saint Croix River, 
Minnesota and Wisconsin; Illinois River and Waterway, Illinois; and Kaskaskia River, Illinois; 

(2) the term "Master Plan" means the comprehensive master plan for the management of
the Upper Mississippi River system, dated January 1, 1982, prepared by the Upper Mississippi 
River Basin Commission and submitted to Congress pursuant to Public Law 95-502; 

(3) the term "GREAT I, GREAT II, and GRRM studies" means the studies entitled
"GREAT Environmental Action Team--GREAT I--A Study of the Upper Mississippi River", 
dated September 1980, "GREAT River Environmental Action Team--GREAT II--A Study of 
the Upper Mississippi River", dated December 1980, and "GREAT River Resource 
Management Study", dated September 1982; and 

(4) the term "Upper Mississippi River Basin Association" means an association of the
States of Illinois, Iowa, Minnesota, Missouri, and Wisconsin, formed for the purposes of 
cooperative effort and united assistance in the comprehensive planning for the use, 
protection, growth, and development of the Upper Mississippi River System. 

(c)(1) Congress hereby approves the Master Plan as a guide for future water policy on 
the Upper Mississippi River system. Such approval shall not constitute authorization of any 
recommendation contained in the Master Plan. 

(2) Section 101 of Public Law 95-502 is amended by striking out the last two sentences
of subsection (b), striking out subsection (i), striking out the final sentence of subsection (j), 
and redesignating subsection "(j)" as subsection "(i)". 

(d)(1) The consent of the Congress is hereby given to the States of Illinois, Iowa, 
Minnesota, Missouri, and Wisconsin, or any two or more of such States, to enter into 
negotiations for agreements, not in conflict with any law of the United States, for cooperative 
effort and mutual assistance in the comprehensive planning for the use, protection, growth, 
and development of the Upper Mississippi River system, and to establish such agencies, joint 
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or otherwise, or designate an existing multi-State entity, as they may deem desirable for 
making effective such agreements. To the extent required by Article I, section 10 of the 
Constitution, such agreements shall become final only after ratification by an Act of Congress. 

(2) The Secretary is authorized to enter into cooperative agreements with the Upper 
Mississippi River Basin Association or any other agency established under paragraph (1) of 
this subsection to promote and facilitate active State government participation in the river 
system management, development, and protection. 

(3) For the purpose of ensuring the coordinated planning and implementation of 
programs authorized in subsections (e) and (h)(2) of this section, the Secretary shall enter into 
an interagency agreement with the Secretary of the Interior to provide for the direct 
participation of, and transfer of funds to, the Fish and Wildlife Service and any other agency or 
bureau of the Department of the Interior for the planning, design, implementation, and 
evaluation of such programs. 

(4) The Upper Mississippi River Basin Association or any other agency established under 
paragraph (1) of this subsection is hereby designated by Congress as the caretaker of the 
master plan. Any changes to the master plan recommended by the Secretary shall be 
submitted to such association or agency for review. Such association or agency may make 
such comments with respect to such recommendations and offer other recommended 
changes to the master plan as such association or agency deems appropriate and shall 
transmit such comments and other recommended changes to the Secretary. The Secretary 
shall transmit such recommendations along with the comments and other recommended 
changes of such association or agency to the Congress for approval within 90 days of the 
receipt of such comments or recommended changes. 

(e) Program Authority
(1) Authority

(A) In general. The Secretary, in consultation with the Secretary of the Interior and
the States of Illinois, Iowa, Minnesota, Missouri, and Wisconsin, may undertake,
as identified in the master plan
(i) a program for the planning, construction, and evaluation of measures for fish

and wildlife habitat rehabilitation and enhancement; and
(ii) implementation of a long-term resource monitoring, computerized data

inventory and analysis, and applied research program, including research on
water quality issues affecting the Mississippi River (including elevated nutrient
levels) and the development of remediation strategies.

(B) Advisory committee. In carrying out subparagraph (A)(i), the Secretary shall
establish an independent technical advisory committee to review projects,
monitoring plans, and habitat and natural resource needs assessments.

(2) REPORTS. — Not later than December 31, 2004, and not later than December 31 of
every sixth year thereafter, the Secretary, in consultation with the Secretary of the Interior and 
the States of Illinois, Iowa, Minnesota, Missouri, and Wisconsin, shall submit to Congress a 
report that — 

(A) contains an evaluation of the programs described in paragraph (1);
(B) describes the accomplishments of each of the programs;
(C) provides updates of a systemic habitat needs assessment; and
(D) identifies any needed adjustments in the authorization of the programs.

(3) For purposes of carrying out paragraph (1)(A)(i) of this subsection, there is authorized
to be appropriated to the Secretary $22,750,000 for fiscal year 1999 and each fiscal year 
thereafter. 

(4) For purposes of carrying out paragraph (1)(A)(ii) of this subsection, there is authorized
to be appropriated to the Secretary $10,420,000 for fiscal year 1999 and each fiscal year 
thereafter. 

(5) Authorization of appropriations.—There is authorized to be appropriated to carry out
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paragraph (1)(B) $350,000 for each of fiscal years 1999 through 2009. 

(6) Transfer of amounts.—For fiscal year 1999 and each fiscal year thereafter, the
Secretary, in consultation with the Secretary of the Interior and the States of Illinois, Iowa, 
Minnesota, Missouri, and Wisconsin, may transfer not to exceed 20 percent of the amounts 
appropriated to carry out clause (i) or (ii) of paragraph (1)(A) to the amounts appropriated to 
carry out the other of those clauses. 

(7)(A) Notwithstanding the provisions of subsection (a)(2) of this section, the costs of 
each project carried out pursuant to paragraph (1)(A)(i) of this subsection shall be allocated 
between the Secretary and the appropriate non-Federal sponsor in accordance with the 
provisions of section 906(e) of this Act; except that the costs of operation and maintenance of 
projects located on Federal lands or lands owned or operated by a State or local government 
shall be borne by the Federal, State, or local agency that is responsible for management 
activities for fish and wildlife on such lands and, in the case of any project requiring non- 
Federal cost sharing, the non-Federal share of the cost of the project shall be 35 percent. 

(B) Notwithstanding the provisions of subsection (a)(2) of this section, the cost of
implementing the activities authorized by paragraph (1)(A)(ii) of this subsection shall be 
allocated in accordance with the provisions of section 906 of this Act, as if such activity was 
required to mitigate losses to fish and wildlife. 

(8) None of the funds appropriated pursuant to any authorization contained in this
subsection shall be considered to be chargeable to navigation. 

(f) (1) The Secretary, in consultation with any agency established under subsection (d)(1) of
this section, is authorized to implement a program of recreational projects for the system 
substantially in accordance with the recommendations of the GREAT I, GREAT II, and GRRM 
studies and the master plan reports. In addition, the Secretary, in consultation with any such 
agency, shall, at Federal expense, conduct an assessment of the economic benefits 
generated by recreational activities in the system. The cost of each such project shall be 
allocated between the Secretary and the appropriate non-Federal sponsor in accordance with 
title I of this Act. 

(2) For purposes of carrying out the program of recreational projects authorized in
paragraph (1) of this subsection, there is authorized to be appropriated to the Secretary not to 
exceed $500,000 per fiscal year for each of the first 15 fiscal years beginning after the 
effective date of this section. 

(g) The Secretary shall, in his budget request, identify those measures developed by the
Secretary, in consultation with the Secretary of Transportation and any agency established 
under subsection (d)(1) of this section, to be undertaken to increase the capacity of specific 
locks throughout the system by employing nonstructural measures and making minor 
structural improvements. 

(h)(1) The Secretary, in consultation with any agency established under subsection (d)(1) of 
this section, shall monitor traffic movements on the system for the purpose of verifying lock 
capacity, updating traffic projections, and refining the economic evaluation so as to verify the 
need for future capacity expansion of the system. 

(2) Determination.
(A) In general. The Secretary in consultation with the Secretary of the Interior and the

States of Illinois, Iowa, Minnesota, Missouri, and Wisconsin, shall determine the
need for river rehabilitation and environmental enhancement and protection based
on the condition of the environment, project developments, and projected
environmental impacts from implementing any proposals resulting from
recommendations made under subsection (g) and paragraph (1) of this subsection.

(B) Requirements.  The Secretary shall
(i) complete the ongoing habitat needs assessment conducted under this paragraph

not later than September 30, 2000; and 
(ii) include in each report under subsection (e)(2) the most recent habitat needs
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assessment conducted under this paragraph. 

(3) There is authorized to be appropriated to the Secretary such sums as may be
necessary to carry out this subsection. 

(i) (1) The Secretary shall, as he determines feasible, dispose of dredged material from the
system pursuant to the recommendations of the GREAT I, GREAT II, and GRRM studies. 

(2) The Secretary shall establish and request appropriate Federal funding for a program
to facilitate productive uses of dredged material. The Secretary shall work with the States 
which have, within their boundaries, any part of the system to identify potential users of 
dredged material. 

(j) The Secretary is authorized to provide for the engineering, design, and construction of a
second lock at locks and dam 26, Mississippi River, Alton, Illinois and Missouri, at a total cost 
of $220,000,000, with a first Federal cost of $220,000,000. Such second lock shall be 
constructed at or in the vicinity of the location of the replacement lock authorized by section 
102 of Public Law 95-502. Section 102 of this Act shall apply to the project authorized by this 
subsection. 

SEC. 906(e). COST SHARING. 

(e) In those cases when the Secretary, as part of any report to Congress, recommends
activities to enhance fish and wildlife resources, the first costs of such enhancement shall be 
a Federal cost when-- 

(1) such enhancement provides benefits that are determined to be national, including
benefits to species that are identified by the National Marine Fisheries Service as of national 
economic importance, species that are subject to treaties or international convention to which 
the United States is a party, and anadromous fish; 

(2) such enhancement is designed to benefit species that have been listed as threatened
or endangered by the Secretary of the Interior under the terms of the Endangered Species 
Act, as amended (16 U.S.C. 1531, et seq.), or 

(3) such activities are located on lands managed as a national wildlife refuge.

When benefits of enhancement do not qualify under the preceding sentence, 25 percent of 
such first costs of enhancement shall be provided by non-Federal interests under a schedule 
of reimbursement determined by the Secretary. Not more than 80 percent of the non-Federal 
share of such first costs may be satisfied through in-kind contributions, including facilities, 
supplies, and services that are necessary to carry out the enhancement project. The non- 
Federal share of operation, maintenance, and rehabilitation of activities to enhance fish and 
wildlife resources shall be 25 percent. 
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GENERAL PLMT 

F'or the 

Use of Lands in the State of Illinois Acquired for 
• the Project, Mississippi River Between the 
Missouri River and Minneapolis, Minnesota, 

For Hildlife Conservation and Management 

WHER'11'/\.S the United States, through the Department of the Army, has 

acquired certain lands in the State of Illinois utider authoricy of the 

.hots of 3 July 1930, as amended,.,. and 30 August 1935, for the improvement 
of the r~ississippi River by providing a 9-Foot Nav-igation Channel in the 

Mississippi River between the Missouri River and Minneapolis, Minnesota, 

hereinafter referred to as the Navigation Channel Project,; said lands 

be int; in and adjacent to the pools formed by Mississippi Hiver Locks and 

Dams Nos. 121 13, 1~, 16, 17, 18, 20, 21 1 221 24, 25 and 26; and 
14HF,RW,AS the Department of the Anny is charged with the responsibility 

of operating and maintaining the sa!d Navigation Channel Project, and with 

the further responsibility of administering the lands appurtenant thereto 

to obtain the maximum sustained puolic benefits; and 

WHliR'li'.AS the Act of lu August 1946 ( 60 Stat. 10801 16 U,S,Ce 661) 
(Public Law 732, 79th Congress, 2nd Session) provides in Section 3 thereof 
that 111,fhenever the waters of any stream or other body of water are im-

,> 

pounded, diverted, or otherwise control~ed for any purpose whatever, by 

any department or agency of the United States, adequate provision con

sistent with the primary purposes of such impoundment, diversion; or other 
control shall be made for the use thereof, together with any areas of 
land, or interests therein, acquired or administered in connection there

with, for the conservation., maintenance, and management of wildlife, re

sources thereof, and its habitat thereon, In accordance with general plans, 

covering the use of such waters and other interests for these purposes., 
approved jointly by the head of the department or agency exercising primary 
administration thereof, the Secretary of the Interior, and the head of the 

agency exercising adninistration over the w~dlife resources of the State 
wherein the waters and aveas lie, such waters and other interests shall 
be made avaHable without cost for administration (a) by' such State agency., 
if the management thereof for the conservation of wildlife relates to other 

\ 
I 

\ 
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than mi~atory birds; (~) by t~e Secretary of the Interior, if the waters 

and other interests have partibular value in carrying out the national 

mir.:ratory bird management programr'' and 
., 

l,fHP'.REAS the 0ecretary of ,the Army fj_nds that certain of said lands 
·I 

acquired for the Navigation Channel Project may be made available for 
I 

wildlife conservation purposesJ and 

i,rHti;i:?11'.AS the Secretary of the Interior finds that all of the lands in 

the State of Illinois acquired for the Navigation Channel·Project, which 
' .. . . • 

may be made available for wildlife conservation purposes, inciuding lands 

inundated by the pools, have particular value in carrying out the national 

miP,ratory bird management program; 

NOW 'THEREFORE, the Secretary of the Army, the Secretary of the Interior, 
and the Director of the Department of Conservation of the state of Illinois 

no l-lERTi'.BY APPf:OVE the following as the general plan for the use and manage

ment of such of the aforesaid lands as are found available for 'Hildlife 

conservation purposes, including those lands inundated by the poolst 

(a) All of the Navigation Channel Project lands in the State 

of Illinois shot.111. outlined by solid red lines on Ji'.,xhibits A through Z 

and M through TI, attached hereto and made a part hereof, shall be made 

available by the Secretary of the Army to the Secretary of the Interior 

for :wildlife conservation and management by a cooperative agreement. The 

Secretary of the Interior may, upon request of the Director, make all or 

any part of such lands available to the State for adnrlnistration under 

cooperative agreement, 

(b) ·q1 of the lands covered by this General Plan 1-rhich are 

suitable and adaptable for agricultural purposes shall be used for the 

production of crops, and ani~ agricultural lands not so used shall revert 

to the ~epart~ent of the Army without further action by the parties hereto, 

( c) It is agreed that any application for an instrument granting 

ri,;:,:hts-of-way for roads, telephone lines, power 11.nes; and other similar 

uses over, across, in, and upon lands of either the Department of the 

Interior which are within and adjacent to the pools formed by said Missis
sippi River locks and dams or lands of the Department of the Army covered 
by this Plan will be submitted for proce8sing to the affency having primary 
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jurisdiction over the lands involved but each agency will obtain concur-
rence of the other at field level. 

(d) It may become desilable to modify this plan beeause some 
• NaviRation 'channel Project lands, not herein made available for wildlife 

conservation purposes, may hereafter become available for those purposes; 
or a need·and a demand may develop for facilities under the cognizance 
of the Department of the Army on certain lands herein made available for 
wildlife conservation purposes. In either event, modification of the 
areas covered by this plan will be made by mutual consent of all three 
parties hereto. 

(e) Certain parcels of the lands which shall be made available 
to the Secretary of the Interior as provided in (a) above are.covered by 
exi~ting agricultural leases, Each such lease, which is in force and ef
fect as of the last date of approval of this plan, will be terminated in 
accordance with the provisions of the lease within approximately one year 
from said last date· of approval of this plan. In order to facilitate wild" 
life conservation and rnanagernent, the said Division Engineer will furnish 
the Director, Fish and 1 ·ndlife S'ervice., one conforming copy of each such 
lease as soon as practicable after the last date of approval of this plan, 
together with information as to when each lease will be terminated. 'lhe 
said ,,Division Engineer will inform each lessee involved, at appropriate 
times, that his lease will be termlnated as of a certain date; that the 
leased premises have been included with other lands made available to 
the Secretary- of the Interior for management in the interest of wildlife 
conservation. 

( f) The Department of the Army permits issued to the Fish and 
Wildlife Service dated 10 October 1945, as extended, 27 Au?,Ust 19L7, as 
extended, and 28 July 19u8 covering lands in the State of Illinois; the 
right to police certain lands in Carroll County Drainage and Levee District 
No, 1 in said Po.al No. 13 and in the Swan Lake ,.,rea in said Pool No• 26 
granted in letters from the Secretary of Wa~ to the Secretary of the Interior 
dated J October 19uO and J Octoper 19L2, respectivelyJ the right to manage 
for wildlife conservation certain lands in Calhoun Count~y, Illinois, in 
said Pool No. 26 granted by letter £rom the Secretary of War to the Secre-
tary of the Interior dated 28 October 19L4J and that part of the agreement 

3 



Appx A Authorization and Agreements

between the Corps of 'Engineers and the Fish and T,-Tildlif e Service dated 15 
May 19u5 which pertains to lands in the State of Illinois shall be and are 
hereby terminated as of the last date of approval of this plan. 

(g) The Secretary of the Interior shall take appropriate action 
at an early date to secure the revocation of Public Land Orders Nos. 379, 
380 and 381, 

(h) Pending the execution of said cooperative agreement between 
the Department of the Army and the Department of the Interior following 
revocation of Public Land Order's Nos. 379, 3801 and JOl as provided in (g) 
above, temporary permission and authority are hereby given to the Secretary 
of the Interior, effective on the last date of approval of this plan., to 
manage for wildlife purposes in general accord with this plan the lands 
to be made available in accordance with paragraph (a) above. Said co
operative agreement shall be subject to the provisions and conditions of 
this pian and to any other conditions to be provided in said agreement. 

IN HITNRSS T,JHERF.,OF the parties hereto have affixed their signatures 
and elates thereof as follows: 

. 2 Novemoor 1953 

DATE'·' 27 October 1953 

DATE llFebrua!7- 1953 

/s/ Ro9ert T. Stevens 
Secretary or the Army 

/ st Orme Lewis 
As st ..Seorear.v or . the Interior 

Olen n. Palner 
n or; Depar of Conservatiqn State of Illinois 
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'• ii 

.. 
• I 

·r ....... 

.', 

COOPKRATIVE AO.IU'JIME1fr B•tween th• Im'A.RTM&nT OF THE AllMl and the I:RPA.tmm'r 01 THI Dfl'DlOR, WR!'AU OF BPOR'l' 11BllERIE8 AftD Wltlt,IJ'1: 
TlllB AOl\DMlfflT •d• and entered into thh 

19.f!between the Dep&~~t ot the Arlly i.nd th 
th .,,." the fit.'lzJ~n'Wr.lnj(#tlri•&i .•, n,'"'-6"' -~~WP ~ -~Tfj 

to ae the Bunau, vitneeseth that: 

'ct. I l/- day ot rc I~., ~ r, 
I 

WERXA8 Tit.I UJUTED BTATl!:8; through the Department ot the A.nay I ht.a . t.oquiNd. certain lands in !ee ror the 1JnprovM1ent or naviption in the upper MleefeBippi River to provide & 9 .. foot cbllnnel from the Mheourl 
.. ' . 

R1 ver to Minneapolis, heroinarte r re!'errt,d to &e the llarlgaticm. ChaW1el 
I\ . . 

1

ProJeat, .anl ' • • I' • 

\ 

WJIEREABt pureu.ant to Section 3 ot the Fish and Wildli:C. Coordin&t.ioa Aat (48 Stat. 401 e.a a111ended by 60 Stat. lo80 and 72 Stat, 5631 16 U;B,C. 
• . . I . 

661 • et'· aeq,), there have been form11lated OENEIW.i PlAl'fB FOR TUE U8E or LAJU.:6· .MD WATERS OF THE NAVIGATION CHANNEL PROJEC'r FOR WILDLIFE CONSERVATION ~D MAXAOIMEHT and the same h&ve been approved by the .Secretary of the Ju-rey, the Becretary ot the Interiot, and the heads of the State agenoiea exer-aieing adminiatxtltion over ldldlife resources within the Btatee or Illlnoh, lowt\, Minnesota, Mihaouri, and Wisconsin: 
KOW TUEREFORE, in. acoordl.nce rlth the aforesaid Section 3 o! the 1i1p and Wildlife Coordination Aat and the aforee•id Oene,..,l Pl.Auls, the ~rtiee nento herebT enter inl;o thh Ooope:NLtive Agreement, 

, TllB I.EPA.R'.t'Kllfr OF 1'U AB4.Y he~by makes available to the Bunau th• land ~.d vater e.reae of the N11.vig&tion Channel l'roJeot eubatantiall,y •• abown outlined 1n red on th~ •xhibits attached to the General Planet~~ tarred to above; and. by reference !Jlllde a p&rt nei•eot; !or the coniimtio.n• ------- --·- ·-- -----
maintenance., and.mt.nagement of wildlife resources tber-.ot, &.ttd 1h bab1"t 

. ~-----.---- --- --···· ····----------····•····~~ ... -.----""-·-~--- ............ ' '. . ·-·· ··- ··--···· thireon, iri connection with the national migratory- bir-4 ~• ~ 

,,,------ . 
in aocordance vi.th eaid O.neral Pl&na, Thin Coop•.-..UY• ~IIHlllt. ab9.ll .. ,\ be subJeat to the proYhiohe and conditiohs ot \M .al.\ Oene~l Plant. &nd to the tolloving additi01U1.l oond1t1onil. 

•• - ·-· -· 

i 
I ,, 
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,I 

1, The DepartDH1nt ot the Army reserves all rights, in and to the 
\ 

la.nda above described, which are not herein specifically gr1lnted, including, 
but not limited to, the development or facilities for public use in ac
oord&noe with Condition 10 of this •1reement, the harvesting and selling 

------ . ------------ --- ---·-. of ■erchantable timber, and the right to use existing roads aa a meane 
ot in«reBI and egret.a to and from the Mlssieeippi River 1.nd to any a1·e&s 
whioh the Department of the Anny administers, In those cases where no 
roads exist, the Department or the A1my reierves the right to designate, 
construct, riaintain, and use roe.de or routes e.crose w,aid ls.nda. No part 
or the fore~oing shall be construed as a commitment by the Depnrtment of 
the A1111y tu construct, improve, or maintain any ro-.d or rout..e, 

·2, The use and occupation of the na.id prem..1ees shall be w!thout 
• cost or e cpeni=1e to the Department of the Array, under the general super
vision of either the Divinion Engineer, U. S, Army Engineer Division, 
North Ce~1tral, Chicago, Illinois, for Poul:. 4 thrOll.gll.22, or the Division 
Engine,u, U, S, Anny Engineer Division, Low~rr ML~tii!:!sippi Yallny, 

Vicksbu1·g, Mississippi, for l'onls 24 th.rc,~h 2b, both ht,Nina.:t\er referred 
to ae the reepon1.1ible Division E11glnner, 11110 e,1l',)1i1:t nlso to ·such rulen 
and regulations in the intereut of na.viga.Llun and fiood control aB they 
may fro:11 time to time prescribe, 

3, Ans- damage to the property ebtwe dP1;cd l'-ed which re!:!\.IJ.t~ e.a an 
incident to the e..mTI1i.ff of the privileges IJP.rdn granted, 1:1hall be 

promptly corrected by the. Burel\u to the ae.t.i.tfaction of the responsible 
Divieion Engineer. The Bureau ehe.11 also tl:lke appropriate action to 

prevent and eliminate a111 treapaes or unauthorized use of a&id property 
and stie.11 report to the reeponsible Division .Engineer ea.ch year on or :i:.,: 

before l April a.ny euch trespa.ee or unauthorized use .,,.hich may have 
occurred and the action taken to eliminate the same, 

4, The exercise of the privileges herein granted ah.all in no ',{8.y 

interfere with navigation and shall be •'1l>J~ al all times, "1 thout 
notice to or approval of the Bureau, to the occupation and use by the 
public tor na.viaation e.nd by the Department ot· the Anny for navigation, 
flood control, and all other related purpoeeE, including, but not l!■ite4 
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'' 
' 

·, 

:-i 
I 

I 
I 

to, ob.llnge in .wat,er ... ur.raoe •bn.tic-ha, dredgina anA depordtio~ of apoil 

tbeNfrol11 and oonatru.oUon or tn.Wng vurk.l!I, be.nk protection, ud navi

gation aid1 • 

5. 1 'l'ha X,.p&rtaent ot the Arrq- ruervo the ript to d.hpou of 

lu14a ooven4 by_ tbi~- lf.gnetNnt !or o011116ro1&l and indu~trial eitesJ 

provided, t.~t ·• ooMition. ot 1uo.b. dlepoeal ab&ll lM the pe.ywtent to the 

lu.Nt.u or tu pert1Mttt State ot the current appr&Ued V&lu.e, apprond b1 

the "•pon.eibh Dividon llngineer; ot a.ny !MJ,1roTeiient1 lie.de by tbfli Bureau 

or the pertiMnt 8t&tft on the 1ite. 6, It h agreed. that any- t.pplicatlon tor an in.trwaent granting 

...... righh-o!'•\11\Y tor roads, telephone llnu; pov-•r l!nee; and other dmil.ar 

uaes over, acroae, in; l\nd upon l.Ands or either the Depart1.1ent o! tbe 

Interior vhich are within lltld MJacenb to the pool• !ol1111!1d by aaid 
Mheissippi River loou and &\me or land,a ot the Department of the kray 

covered by thie ngreement will be submitted tor proae11ins t~ the agen?1 

n&Ying ~ Jurisdiction over the lands involv~d b~t each agency will 

obtain concurrence or the other &t field level~ 

✓ 

It 1e uudantood that the prhi.lege.11 hereby gr,t.nted do not 

preclude tb.e necessity or obtaining :from the Departlllent or the Anny 

permits for vork &nd atl'uaturea in; wider or over navigable· W&ter1 aa 
may be req.uind under the provieionn ot Section 10 ot the Act o:r Maroh 

3, 1899 (30 Stat. ll..5l.133 u.e.c. JJo3). 8. fto ~dditiona to or alteratioue ot the prm11!1e1 shall be -.de 

vitbout the prior nitten_oohtlent or the reeponeible Division.logineer. 

9 .. In accordance vith the aro~sald Oenerfl.l Plane, ·autbortt; to 

a~inieter the land.I and waJere oovered by thil 9.1ree11ent m&y 'be 
deles-ted to the heado or the State 1.4Jencio~ exercising adminiatre.tion 

oTer the vildl.i!e resou~ces ot the ~ro1~said States by coopel'1L\iye 
agree.enh entered into pureuant to the provisions or Sections l and ~ 

or the, eaid Tiah and Wild.lire (,\lordination A.ct. Three copies ot uQb 

'\ auoh coopere.tive t.grea,,ent sh11ll be !u.miahed to the n•pou1bltt 

., 

Division J:ncineer promptJ.r upon •x~eution. 

. .,, 
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10. In the development of the lMd-a deecrHH~d herein for public wae, 
t.he Department o! the Arrly ~, in 1 ts diocretion, dev-elop public uae 
facilities or iUU('! leases, licensee and easements tor the 1Huoo purpose, 
and 1J}iloial uae lioen11e• authorizinw; non-excluai ve prl va.te w,c,a which do 
not interfere vitb public use of the areas involved, However, every 
proposal. for development of a public uae area w-111 first be coordinated 
vith the Bureau for ite recoummdation ··and the Department of the ArlllY 'Will 
giYe full consideration to any- adverse effect which any proposed development 
Jn&Y have upon the wildlife ~ement program, The inetrumente provided for 
in this conditioo shall be issued only by the Departroont of the Army and 
shall contain appropriate provisions J>reacribed by the Buru.u rege.rd1ng 
wildlife ~rMnt, including the continuing rights of the Bureau to poet 
and patrol to enforce hunting regulations; however, the Bureau shall not 
have the right to deny access to or use of public use a.reae as selected 
hereunder. Notification of selection by the Department of the Army of sitea 
or areas for public uae will be given to the Bureau at lea.et thirty (30) 
ds.ya prior to effective date thereof and three copies of any instrument 
issued vill be furnished to the Bureau, 

ll, pertain parcels of the land• covered by thie e.greeioont a.ro covered / ,' ......... , . . 
by outgrante which may remai.n in force and effect inde fin! tely, 'The ad.mini• 
. _____ ,. ····--··-•·· .. - ...... .,. ~~ ··•·-•·"' _ ... 

etration and use of such parcels shall be subJect to e.11 the rights and 
privileges reserved to the former o-wnere at the time the ln.nde were acquired 
by the United Staten for the Nine-Foot Channel project and the wild.life ZM.D.• 
agement acti 'v.~ ties of the Bureau 011 such pa.reels eh.all be lind ted to poeting 
e.od patrol.ling to enforce hunting regulations. In order to facilitate vild
life conservation and mans.gement, the responsible Division Engineer }(ill 
rurnieh the Bureau one conforming copy of each euch outgra.nt llB soon a.a 
praotic&ble after the last date of approval of thil agreement. 

12, Agricultural l@Mes on lands covered by thit &greemen~ Yhich a.re 
in force and effect as of the last date of approval of thie agi·eement, vill 
be terminated 1n accocdance 'With the provie.1,ona of the lee.en with.in approxi• 
mately O™J year trooi ■&id laat date of approval. of this agreement, In order 
to taoilltate rildlite conservatioo and. mtU1age1Mnt, the reepoosible Division 

4 
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')f: •• .•. ''••··· 

....... 

~0>,n na precti.cnbla after the loal;. .::nto of o;'f;rovn_l of i:..1i:J o, ,·~---· ... ~, to-

::othr.:r vlth lnforontlon CUI to vben oacb loano vi.11 bo tc:-::.S:-_n·.:.,:~. ·: .. a 

rc::;,oneible Dlvi.olon F.ngineer v1U lnforo. each lc~::ms involve~, nt. o:,i;ro-

pr late ti.::lee, that hie loaae will be terml.natod os of a cc-tr,.!.n ..::::toJ that. 

tho le.oaod prcni.ses have ooon lncludod v.1.tJ1 • othor lan.de r:;!<lD o-:uil.Jble to 

the Secrotary of the Int.e:ri.or for m.annbe!nont tn the 1.ntc.rest cf v:U<llif e 
····•••• 

con!lervation. 

8 ill or tho lends covo:red b,y Uiis agreement 'Which OX"!,) sultnblo 

and odnpt.ablo for agricultural purpooea Ehall be used fer lee proc..:ctl<>D 

of crop~ a.n.d ll!lf ngricultural lands not. flO used shill ru-:c:-'.. to tl:o 

Dei)Ilrtmont o! tha 1.rey. The \LU of ill tigriculturnl lnnd3 covcr€d here

under shall b8 in compllnnco \11th lQVrJ_. rulea and ro;:;ulnt1.c.::rn g(!:~lui::rtcred 

by the Deportment a! .A.griculturci e.nd oppllcnblo to ti.le t:-pe of lv...'ld; 

rrovicfod, that no psrt of the forego~ shill be con5L;:-"J.::id as ;:roblblti~:.; 

the use or nharacrop a.groomonta.. ill cropES ace.ruing to tLc l.it:ro:::u er t;::o 

pertinent. St.at.es ehAll be uood ex:clusively to provi.do fcod for vl.lcllif a 

and for no other purpose. Bowsvur • 1n tho ovent U:.c t. ell the yieltl thus 

Jt.Sdo nvallable for vllc111fe food ill not. u.eed for th~t pur;x,2e, either by 
l·' 

the Staten or tho Buret:11. t.ha Bureau or tho Slates shoJJ., in ordor t-o a

void vaato, eell for Msh the rcmAi.nde:r theroo.r 1.u such mac.nor oa to pro

tect. tho publio interest.. Purau11.nt to Soctlon 4 of tho kt or Co:117oos 

epprovod 22 Docembor 1944, a11 ®Emde<l (76 Stat. ll95; 16 u.s.c. 4t0d). 

all proceeds frO.t!l the duposal o! e.ny surplus production r:.r.:.y b0 uzcd by 

tho Duroau or the Su.tee in th• devolopn:.eut, consorvnticn, :.::n.intono;.1co 

and utill.zat.ion or such lnnde; prcr,idad, that ony balllllCo of procooc.s 

not so ut.llhad .eh.oil be paid to tho responsiblo Dlvi!lion Ell.{!lno.:z o.t 

fivo-yesr intorval..1. In connect.ion thsrO\rllth, tho Bure.r.u thill c:,stnblisb 

and .rnal.nt.ain adequate account:i and renclor annutl otAtemonts of receipt.a 

and e.xpondltu::oe to iho r~nponeib.le Division B.nglneo.r. 

14. Tho Bureau eh.all adininillt.er and m.a1ntn1n tho precicos r::.:1do a

vnUa.ble !or •11ldl1!0 oonsen11t1on and mo.nagoment 1n nccordnr.c,:, vith e.::i 

nnntttU ~naao.1,ont program prepared md suhn!t.tcJ to the req;on.Jlblo 

Division Engt1cor 0t1ch year on or boforo 1 April •. Such ll!l!l.1.!0l ~~.:::~cnt 

procrrun sholl include in!'ortltli.ion ne to ell aioos dosl~tod f,n- public 

\ 
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.r. . ,.. 

:' 

:purpone1. Wlturo, du, ,u)d. lo,yout of pro-po11ed. coruitr,loHon and tmpnrn-

1>0-nt ■ J "ti.me\Atd ~•t oC conetruatlon ot pl..annod ~nta, e.nd. pll..M 

tor ot.h4tr 1uch a.otiTit.iH, on Lan,11 IDQ.d.e aTa.il..e.blAt und.4r tbb ~. 

The IUW\lU Nn&Genmtt. prognun....., b• elMnded troa tt.m. to thMI u 'MY " 

Meea1&171 but the n1poru11ble Dhillon Engin .. r •h&ll b4I 1.nt'oni,•'1 ibtreof 

prior to the etteat1 N a.t, ot auy ru11U\U1f, 

15. 'l.llla 1.grMmen\ ~ be ~6\\ a\ tho d11101'0tlon ot tl,e Do~ 

or tl1• Arrrsy in cu• ot national ewergoooy 4-oohnd by the Protid..cm\1 or in 

mnt ot nolat1.on ot any ot tho t.nDI. and oondltion.t ot thu ~ffme.Ut1 

ll\lich Yiol&tion 11 continued tor • period or thil-t}- {30) aq. artv notice 

in vrlting bf the ropon•ible l>hiaion ~"1', _or tor oom.iat tor a :v-r1.o4 

ot tw oonaeoutin )'"1Mlr11, 

1.6, Thi• agreemo.nt bq b9 Nllnq,1.hbed bt tho J.lUl'04U at llll' ti.. by 

ghlntJ to th• rooponatblt Di Th ion ln{p.ni,er d leu\ thlrt7 (F) ci..y.' mtlc• 

1n vriti.°'3. 

• 17, U t.b.11 a«i~n\ 1a rel1nqu1ohed or revuked u proyidod tbon, U1e 

Durua.u ahAll T&eat.e th• te.14 pro11.hoa, r"1lPTit all proi~rty or tho Bureau then• 

.rroo, a.n4 1ubJeot w availability of .fumlt tb.-retor ~•tor. th• pran.i1H tQ 

• oood..ition 1attara.otory to th• reupon..1iblt Dh-ieiou EDBiDffr, orulnary ,roar 
,I 

and tMr and damace beyond tl1e oontrnl or the Durffu ncnvt,ed, y-1µi1n 1uch time 

u the 8-0oret.&ry ot tb• A.nq '11-:f de•ignate, 

l.D, The C<>opf.,ro.tive A{p:9tmmt. datod 21 Janu.n.r7 1954 bertveen th• D-!part;,Mnt 

ot tbt A.rrs, and thd D•parlmon\ of the lnt.i-ior, u llml'.lI~ by UupplL--mentu 

~n No, l d.a\ted 10 Ootober 1958, u h.nby tentlnat.od u ot th• iu-t 

4.att or e.pprvn.1. ot thit ~. 
I ,. 

•., \I, 

JrP.:PAmlEilr 01 T1IJ Alu« 
(' ~·, • 

n/~--

rEB 1 4 • 1%1 • 
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Appx A Authorization and Agreements

AMENDED 
COOPERATIVE AGREEMENT 

Between the 
Department of the Army, Corps of Engineers 

and the 
Department of the Interior, U.S. Fish and Wildlife Service 

This amendment made and entered into this _____ day of ____ _ 

2001, between the Department of the Army through the Corps of Engineers, hereinafter 

referred to as the Corps, and the Department of the Interior through the U.S. Fish and 

Wildlife Service, hereinafter referred to as the Service, amends the Cooperative 

Agreement between the parties dated February 14, 1963; 

WHEREAS the United States through the Corps, has acquired certain lands in 

fee for the improvement of navigation in the Upper Mississippi River to provide a 9-foot 

channel from the Missouri River to Minneapolis, and portions of the Illinois River, 

hereinafter referred to as the Navigation Project, and 

WHEREAS, pursuant to Section 3 of the Fish and Wildlife Coordination Act (48 

Stat. 401 as amended by 60 Stat. 1080 and 72 Stat. 563; 16 U.S.C. 661 et seq.), lands 

shall be made available to the Service, consistent with navigation as the primary 

purpose of the Project, for the conservation, maintenance, and management of fish and 

wildlife and its habitat. There have been General Plans formulated for the use of lands 

and waters of the Navigation Project for fish/wildlife conservation and management and 

the same have been approved by the Secretary of the Army, the Secretary of the 

Interior, and the heads of the State agencies exercising administration over fish and 

wildlife resources within the States of Illinois, Iowa, Minnesota, Missouri, and Wisconsin. 

Certain segments of the land subject to this Amended Agreement, as indicated in the 

General Plan, may be allocated to the States of Illinois, Iowa, Missouri, Minnesota, and 

Wisconsin for conservation management through subsequent agreements between the 

Service and those states, and 
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WHEREAS the Corps cannot abrogate its stewardship role for the conservation, 

maintenance, and management of fish and wildlife and its associated habitats as 

required by subsequent legislation such as, but not limited to the National 

Environmental Policy Act, Comprehensive Environmental Response, Compensation 

and Liability Act, the Forest Cover Act, the Historic Preservation Act, and as directed by 

Agency policy, guidance and regulations for the Corps' stewardship role for the 

conservation, maintenance, and management of these natural resources, and 

WHEREAS the Corps and the Service shall continue to foster and maintain 

partnerships through specific regional working groups for addressing Navigation project 

issues that impact the conservation, maintenance and management of fish/wildlife 

resources specific to the lands addressed by the Amended Agreement. 

Now therefore, in accordance with the aforesaid Section 3 of the Fish and 

Wildlife Coordination Act and the aforesaid General Plans, the Corps and Service 

hereby amend the Cooperative Agreement of February 14, 1963. 

The Corps pursuant to the language of the third paragraph of the first page of this 

amendment hereby makes available to the Service the land and water areas of the 

Navigation Project substantially as identified on the exhibits attached to the General 

Plans referred to above, and by reference made a part hereof, for the conservation, 

maintenance, and management of fish/wildlife resources thereof, and its habitat 

thereon, in connection with the national migratory bird management and other 

fish/wildlife species programs in accordance with said General Plans. The Service shall 

manage these lands consistent with the National Wildlife Refuge System. This 

Amendment to the Cooperative Agreement of February 14, 1963 shall be subject to the 

provisions and conditions of the said General Plans and to the following additional 

conditions: 

Paragraph 1 of the Cooperative Agreement is amended to read: 
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1. The Corps reserves all rights in and to the lands above described, which are 

not herein specifically granted, including, but not limited to, the operation and 

maintenance of the Navigation Project for its primary purpose of navigation. The Corps 

agrees that in fulfilling this primary purpose and other stewardship roles, as required by 

law and defined within Corps policies and regulations, that operation and maintenance 

activities will be carried out in accordance with current approved documents such as 

Master Plans, Operational Management Plans and Channel Maintenance Plans, and 

any future agency directive or legal requirement specific to the continued operation and 

maintenance of the Navigation Project. 

Paragraph 2 of the Cooperative Agreement is amended to read: 

2. The use and occupation of the said premises shall be without cost or expense 

to the Corps, under the general supervision of the Division Engineer, U.S. Army 

Division, Mississippi Valley Division, Vicksburg, Mississippi, herein after referred to as 

the "Division Engineer," and subject also to such rules and regulations in the interest of 

navigation and flood control as the Corps may from time to time prescribe. 

Paragraph 3 of the Cooperative Agreement is amended to read: 

3. Any damage to the property above described which results as an incident to 

the exercise of the privileges herein granted, shall be promptly corrected by the Service 

to the satisfaction of the Division Engineer. The Service will post appropriate project 

boundary lines, while the Corps will provide survey data, to the extent that it is available, 

for this purpose. The Service shall also take appropriate action to prevent and resolve 

minor trespass or unauthorized use of said property. The Service shall immediately 

report instances of unauthorized land use or serious trespass to the appropriate Corps 

Project Office. The Corps and Service shall coordinate enforcement efforts or legal 

actions taken against those responsible. 
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Paragraph 4 of the Cooperative Agreement is amended to read: 

4. The exercise of the privileges granted shall in no way interfere with navigation 

and shall be subject at all times, without approval of the Service, to the occupation and 

use by the public for specific and related Navigation Project purposes and by the Corps 

for navigation, flood control, and all other Navigation Project related purposes, including, 

but not limited to, change in water surface elevations, dredging and placement of 

dredged material there from, and construction of training works, bank protection, and 

navigation aids. 

Paragraph 5 of the Cooperative Agreement is deleted. 

Paragraph 6 of the Cooperative Agreement is deleted. 

Paragraph 7 of the Cooperative Agreement is amended to read: 

7. It is understood that the privileges hereby granted do not preclude the 

necessity of obtaining from the Corps permits for work and structures in, under or over 

navigable waters as may be required under the provisions of Section 404 of the Clean 

Water Act of 1977, or Section 10 of the Rivers and Harbors Act of 1899, as amended, 

Paragraph 8 of the Cooperative Agreement is amended to read: 

8. No significant additions to or alterations of the premises, such as buildings, 

bridges, pump stations, roads, etc., shall be made by the Service without prior written 

consent of the appropriate District Engineer unless included in the Refuge 

Comprehensive Conservation Plan approved by the agencies. 

Paragraph 9 of the Cooperative Agreement is amended to read: 

9. In accordance with the aforesaid General Plans, authority to administer the 

lands and waters covered by this agreement may be delegated to the heads of the 

State agencies exercising administration over the wildlife resources of the aforesaid 



Appx A Authorization and Agreements

States by cooperative agreements entered into pursuant to the provisions of Sections 1 

and 4 of the said Fish and Wildlife Coordination Act. Copies of each such agreement, 

revisions, or amendments shall be furnished to the Division and District Engineers, 

respectively, promptly upon execution. 

Paragraph 10 of the Cooperative Agreement is amended to read: 

10. In development of lands described for public and agency use, as identified 

on the exhibits attached to the general plans referenced above, the Corps may in 

accordance with approved management plans and other appropriate agency 

documents, develop public use facilities or issue leases, licenses, and easements for 

the same purpose, issue special use licenses authorizing non-exclusive private uses 

which do not interfere with public use of areas involved, maintain and construct access 

roads, and issue outgrants. As appropriate, these actions will be coordinated with the 

Service and appropriate States to insure agency involvement and input into the Corps 

processes for implementation of these actions. During the development and 

implementation of these actions, the Service and States will be given the opportunity to 

provide recommendations regarding perceived impacts of the actions on the lands and 

waters defined by this amended agreement. The instruments provided for in this 

condition shall be issued only by the Corps and shall contain appropriate provisions 

prescribed by the Service regarding fish/wildlife management, including the continuing 

rights of the Service to post and patrol to enforce hunting regulations; however, the 

Service shall not have the right to deny access to or use of planned and developed, 

Corps-managed public use areas. Any planned developments for public and agency 

use shall address appropriate provisions prescribed by the Service regarding 

fish/wildlife management 

Paragraph 11 of the Cooperative Agreement is deleted. 

Paragraph 12 of the Cooperative Agreement is deleted. 

Paragraph 13 of the Cooperative Agreement is amended to read: 
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13. The use of all agricultural treatments on lands covered hereunder shall be in 

compliance with laws, rules, and regulations administered by the Department of 

Agriculture and applicable to this type of land; provided that no part of the foregoing 

shall be construed as prohibiting the use of sharecrop agreements. All agricultural 

crops accruing to the Service or the pertinent States shall be used exclusively for 

wildlife, or wildlife habitat management purposes on the described lands, and for no 

other purpose. In the event that all the yield thus made available for wildlife or habitat 

management is not used for that purpose, the Service or the States shall, in order to 

avoid waste, sell for cash the remainder thereof in such a manner as to protect the 

public interest. Pursuant to Section 4 of the Act of Congress approved 22 December 

1944, as amended (76 Stat. 1195; 16 U.S.C. 460d}, all proceeds from the disposal of 

surplus production may be used by the Service or States in the development, 

conservation, management, and utilization of such lands; provided, that any balance of 

proceeds, not so utilized shall be paid to the Division Engineer at five-year intervals. In 

connection therewith, the Service shall establish and maintain adequate accounts and 

render statement of receipts and expenditures to the Division and District Engineers in 

an annual report that will be furnished not later than 30 calendar days prior to the 

scheduled annual meeting. 

Paragraph 14 of the Cooperative Agreement is amended to read: 

14. The Servi,ce shall administer and maintain the premises made available for 

wildlife conservation and management in accordance with current approved 

management plans for both agencies. An annual coordination meeting shall be 

organized by the Service each year on or before April 1 with each· of the three Corps 

Districts (St. Louis, Rock Island, and St. Paul) and the states managing General Plan 

lands subject to this Agreement (Illinois, Iowa, and Missouri). The contents of the 

meeting shall include information specific to any changes and activities during the 

previous calendar year and information concerning proposed future projects. Issues 

covered shall include, but not be limited to, those management issues listed below: 
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(a) Boundary Management problems, including actions to address trespass or 

unauthorized uses; 

(b) Report of completed construction and improvements, including project costs; 

(c) Report of planned future construction, as approved in existing management 

plans; 

(d) Report of conceived changes in management strategy; 

(e) Cropland acreage utilized; amount of crop that was deemed excess to 

wildlife management needs including amount of receipts for sale of such crops; and 

amount and nature of expenditures derived from surplus crop funds; 

(f) The Service liaison for the Agreement will consolidate a concise written 

annual report from the material presented at the meeting for submission to the Corps; 

Paragraph 15 of the Cooperative Agreement is amended to read: 

15. This agreement may be suspended or revoked at the discretion of the 

Department of the Army in case of national emergency or disaster declared by the 

President of the United States. In the event that problems are identified in compliance 

with any of the terms and conditions of this agreement, the following dispute resolution 

procedures will be followed: 

(a) Service Refuge Managers and Corps District Operations Managers will meet 

to discuss the pertinent issue and seek resolution; 

(b) In the event that informal efforts to resolve the issue at the field level are not 

successful, the appropriate Service Assistant Regional Director will meet with the 

appropriate District Engineer to seek written resolution; and 
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(c) Finally, if the matter remains unresolved, it will be referred to the Division 
Engineer whose decision will be final. 

Paragraph 16 of the Cooperative Agreement is amended to read: 
16. This agreement may be relinquished by the Service at any time by giving to 

the Division Engineer at least one-year's notice in writing. 

Paragraph 17 of the Cooperative Agreement is amended to read: 
17. If this agreement is relinquished or revoked as provided above, the Service 

shall vacate the premises, remove all property of the Service there from, and subject to 
the availability of funds, restore the premises to a condition satisfactory to the Division 
Engineer, ordinary wear and tear and damages beyond the control of the Service 
excepted, within such time as the Secretary of the Army may designate. 

Paragraph 18 of the Cooperative Agreement is deleted. 

The following paragraph is added to the Cooperative Agreement : 
19. The Corps retains responsibility to provide protection of forest or other 

vegetative cover on reservoir areas, including navigation projects, in compliance with 
P.L. 86-717, the Forest Cover Act, and to establish and maintain other conservation 
measures on these areas. Corps management programs are to promote future 
resources and to increase the value of such areas for conservation, recreation, and 
other beneficial uses, provided that management is compatible with other uses of the 
project. The development of plans or other natural resource management activities will 
be coordinated with the Service for input and review of impacts of proposed actions on 
wildlife management use of the project. The Service will identify forest habitat goals 
and objectives in Refuge Comprehensive Conservation Plans to provide guidance to the 
Corps in this partnership effort. Revenue from sale of any timber in conjunction with the 
Forest Cover Act Program shall be credited to the Corps. 
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The following paragraph is added to the Cooperative Agreement : 

20. The Corps retains the right to use and/or improve existing roads as a means 
of ingress and egress to and from the Mississippi River and to any areas that the Corps 
administers. 

5 --J 0/ 

(Date) 

(Date) 
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By EDWTN J. -!xf<NOLD, JR./ 
Brigadier /'.;eneral, U. s.· Army 
Division Engineer 
Mississippi Valley Division 

rvin E. Moriarty 
• .Regional Director kv_ 

By MF. "{i 
Regional Director, Region 3 
U.S. Fish And Wildlife Service 
Department of the Interior 
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l'lark. I wain NWk: - Qu inc':J TO 

COOPERATIVE AGREEMENT 
betwe~n tbe 

13148990514 

DEPARM:?-."T OF '1'KE l:NTERIOR, FISB ANP WIU)LIF'E SEBVICE 
and. 

M ILLINOIS DEPAR'IMENT OF CONSE1WATION 

P.07 

'!'!IS AGRUMEN"l' ma.de an<! enterea ie.t.o th~s: 3 !!:.!/. da.3• or , -:>!;. 'o/ ,. 

195.-, be'hffn the United States Department of the Interior, through the Fish 

and Vildl1fe Service, hereinafter ref'errecl to as the 116erviee," and. the Illinois 

Department of Conservation, hereina:f'ter referred tc as the "State, 11 'Witnessetb 

that: 

'WBEREAS Tm: tJNI'.IED STATES, through the Department of the A:nrr·:; bas ac::quired 

certain l.ulds in :ree :ror the improvement or DBvigat:too in the upper )11ssissippi 

lUve:r to pro..,"'ide a 9-foot channel trom t.be Missouri Ri\-er to Minneapolis, here-
.. 

illaf'ter referred to as the "Navigation Channel Project,. f, ana 

WB.EifEAS, pursuant to Section 3 cf the Act of Aqust 14, 1:;46 (60 Stat. 

loSO, 16 tr.S.C. 661), there ha& 'been f'onru.late4 11. GENERAL PLA..'i FOR 1D Tm: O'F 

CPTAIN LANDS OF~ NAVIGATION C!WffiEL PROJECT FOR WILl>L!Fi CONSiRVA.TION >JrD 

~ and the same bas been approved by the Secretary er the >zm:,, the 

secretary o:r the Interior, and the I>1nctor of the Ill1nc>ie Dep!ll"tme.at or 

Conservatien, ancl 

"WHEREAS, pursuant to the provisions of' Hetion (a) of the GENERAL PLAN 

for tbe State of Illinois, the lands deocribed herein have been ma.de available 

to the Service by the l)et,artment or the ArmY through a Cooperative Agreer:iaent 

IWW, !!EREFORE, in accord&Dee vitb Seoti® I. of tbe &toreta14 A:t of 

consreas approvea August 14,, l~, and. the arc:oesa1d aENl!:RAL PlAlf and Aiil 

1-B 



Appx A Authorization and Agreements

MRY-05-1393 14: 54 F"ROM Mark TL~ain r-MR - Qu inC!d TO 13148990514 P.08 

Cooperative Agreem:ient, the p:u-t1es hereto berebt enter 1nto tbi& Cooperative 

.Agreement. 

·All C01131Un1oat1ons between the state and tbe Service as to att1't'it1es 

under tb1a Cooperative Agreement vill be addressed to the Regional Director, 

1isb and Wil!l1fe Service; M:Lnneapoli&, Minneaota., and the Director, Illinois 

Department of Conael"'\l'Stion. 

'.t'b.e Service bereby n.kes. available tc, the State., tor use in the con

servation end manageJ11Bnt of' vildli:f'e., :reso-:..rees thereof', and • its habitat 

lbi1"eon, in connection vitb the cation.al :i.t1gratcr:y 'bird m&ll&gement program., 
, 

tbe following..d.esoribed parts or those lan4·ana vater areae·as a.re shown 

substantially outlined in red on Exhibits A tm-ougb 'l'T which ere attached 

to the GENERAL PIAN for the State of' Illinois referred to above, and by 

All lands sh0'ffi outlined in red on Exhibit, A. 

On Elthibit :B; the folloving-desc:ribed. pal'ts o-t these lands outlined. 

in red: all that part lyii,.g east or tbe Illinois River in sec:tions 32 and. 

---33, T. 7 J., R• 13 W. 1 3rd i.M., and in secticns4, ;., B, u.d 9, T. 6 R., 

R. 13 W .·., 3rd P .M., and all lands tnaludin& the Islal:)dS l)'ing south of the 

Illinois River and east ct the road which rims uorth to ti. Illinois River 

:f'rom tbe corz:aer of s.ections 2, 3, 10, and 117 T. 13 s., It. l w., ltth P.M., 

u.cl runs soutbe:rl~· from the •~ corner tbrough sections 10; 15., and 22. 

on Exhibit c, au l&Dds ahow outlined 1n red, 

On Bxhi"b:lt D, all l.Ands abow wtlined ifl red except tboae 111,rts 

loc::ated in sect!on& 19 ana. 24, 'l's. 12 S.; Rs. l &tl.d. 2 W.,. 4tb P .. M. 

All land.a shown outli~ed 1n red. on Exhibits E u4. r .. .,,.,,.._. ... 

2 8 
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l'IHY-i::J::>-1'::i':::l,:5 14:55 FROM Mark Twain NWR - Qu inc!d TO 13148990514 P.09 

Pool 25 
.. •• If I 

• ~ F!ddbit G., all lands ahovn outlined in red on thi;, mainland Within 

Ts. 12 s .. » Rs. 2 and ) w., 4th 1'.M. except. those parts of t:-act.s c ... ?25 and 

C-226 in aection 6, T. 12 s., Ji,. 2 'W., lying northeasterly of the road; and 
&leo all of Turner Islar1d and three mull iil&nds lying eaat of Turner Island, 
Slrah Ann Ieland and the island designated as t.ract C•2~C. 

All lands &bown outlined in red on Exhibit I. 

:Pool ,L 

A.ll lands lhOICn outlined in red on EJChibit,s J through N' incl usiv,. 

J.2~1 22 

All lands ahOim outlined in Nd on Exhibits O through R incl utJiYe. 

Pool 2l r 

All lands shown outlined in red on Exhibit S., 

On r.x:hibit T, all lands 1hovn outlined in red on Willow and Rog Pack , 

Islands and &11 land shown on the mainland in section 16, T. l s., 'R .. 9 w., 
hth P.M .. 

On Exh1b1 t tr., all lands shown outlined in red except the tollOVin.g: 

Ill of tracta Ils--)9. LO, 37 (Swan Island), all of Island ul.9, Ill lands 

shown on ShlndNw Island, all. 0£ tracts Ile-)0 to ;;, inclusive, all lands -.. 
lhown on tong Island and nwm1gan 1e Ialand, and ~ractn IIa-lOD, 1)1 191 and 20. 
Pool 18 

All lands lho"lilll out.lined in red on Exhib1 ts V Ind w. 
On ixh1bit X, all land including islands shWn outlined in red &nd 

lJ,ing aoutherl1 ct the Minneapolis an.d st., Louis Railroad •. 

on Exhibit Y, all lands shown out.lined 1n red .except. that pa.rt lTl,ng 

oo~t.heai,t.erl:, ot the no:rt.hweat.e.rl.7 right of v&7 'boundiiU")' of the X:eit.haburg .. . 
r.J.5tf'ict Le'V',ee and of the li.ne ot same extended eout.hveaterl.J' to th& H1Hif ... -

sip?i Mver, said right o! v~ tioundar,y 'being a part. or the botmdary of tract 

'8 
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MA'r'-05-1993 14:55 FROM Mark Twa.in NWR - Qu inc!:j TO 13148990514 P.10 

''. 

n-105 and. located in the sis½ or sec:t1ons 4 and ;., 1n T. 13 N., R. 5 w., 

4th P.M. 

Pool 17 

All lands shO'lln outlined in :red. on Exhi'b1ts Z., AA, an4 :SB. 

Pool 16 

All la.r.lds shavn outliDed in red on Exhibits CC, DD, and Ei. 

'!'his Cooperative Agr-eement :b.: aubject to the follovins condi tionrH 

l.. 'rbeN 1.s reser,,ed 1.n the Depa.rt:Mot of tba Arml· all rights, 

in and to the J.and.s above described, which are not berei:o specifically 

granted, including, but not limited toi those reservations in the United 

States req•Jued under the Ater.mj.c Energy Act, approved August l, 1946, t'be 

harvesti'ng ·and aellill8 of merebantable timber, and the rigbt to use existing 

roads as a means o-r ingress and egress to and frari the Mississippi River and. 

to any areas 1fbich the Pepll'tment of the A:nnt administers. In those cases 

Where no roads exi&t, 'tbe Depa:rtmen't, of the Arm:, reserves the right to 

designate, construct, ma inta1n, and 1.tae roa<J.s or routes across said lands. 

No-part at tbe foregoing sball be construed as a ccmni tment 'by the Department 

of 'tbe ltral• to construct, 1.m;prove , or 11a intain any r::,e.:1 or route . 

2. 'J.'be use e.nd oecupati0t.1 o:f' the aaaid premises shall 'be 'ltitbout 

cost er expeuse to the United St.ates and shall be subject to su.ob rules and 

regulations in the interest of riav1gation and f'lood control as the ])1v1sicn 

ltQgiDeer, Vppe:r Mi&s1illlsippi Valley ll1v1sion, • Carps or Engineers, St. touia, 

M1saour1, :may tram tm to tw presc:r1be. 
t 

eo'• 

am incident to the exercise of the privilege• herein granted., aball be

p.rompt~ corrected 'b)' the State to the satista.ction Qt the Service. 

4 G 
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l'IHY-l:'.l::>-1'::::l'::::lj 14:55 FROM Ma.rk Twain NWR - Quine!:! TO 13148990514 P.11 

/ 
lf.. !l'be .exercise of the privilegu herein gz'@ted shall in nc vay 

1nurre1•e vith ~viga.tion and shall 'be subJect e.t all times, vithout notice 

to or approval of the Service or the State, to the occupation and use by" the 

pu'bl1c for navigation atad by the Department ot. the Army fer navigat1cn, flood 

control, and all other related purposes, 1nc1udia&, but not 11m1te& t~, 

from and eonstrv.c:ticn or tra.inmg woi-ks, 'batik protect1on, and na·11p.t1on aids. 

Tbere is reserved in the Deputment o~·tbe Aray the ri&ht to dispoaa ot lands 

covered by this asz-eetDent tor g:Qalzllere1al cd industrial t>itesi however, such 

disposal shall be contingent up0z,. the pa'YJ!!!!t1t or the current appraised value, 

approved 'by the said Di vision Engineer, ot any blprovements made by the 

Service or the State on tbe site . .. 

;. It is understood. that the privileges hereby granted ao not 

preeluo.e tbe necessity of obtaining :from tha·t>epartment or tbe my permits 

for vork a.nd 1t:ructures 1n, uncler, or over Dl.viga"ble waters aa -.y be re

quired. under the provisions cf Section 10 ot the Aet of March 3, 1899 

(30 Stat. 115; 33 u.s.c. 403)~ 

. 6. lfo a.M1t1ons to or alterations of the prem1se1 sball 'be made 

without the prior vr1tten consent of the Service. Tbe State Yill a\lbmit 

to tbe Service proposals 'W'lder this section for the _pUl'posa ot request1Dg 

the req_uirecl coue:1t . 

7. The rights am\ pr1v1Uges herein granted. may not be aa&1ped 

or clelegated. 

8. The State agrees to re.f'e:r to the Regional t>:I.Nctc;r of the 
-' 

Service any application tor ati instruaent grant1rti right1-ot-va;y tor roacla, 
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telepboDe lines, powr lines, an~ otber similar uses over, across, 1n, and 

upon the abcn~sor:!.bed lanas. W1th ,uch referral the Stat• Yill indicate 

1ts recommendation as to the application, ntb a eta't:,ement that such proposed . 
uae& v1ll or will not interfere with the purposes tor vb1cb these lands are 
made available to tbe State. No et1try Yill be allowed 'by tbe State on such 

lands tor these ;purposes ua.t1l the State receive, notice that permission 1s 

grB.Dted. It applications fer such rights-or•vay are received firsthand by 

tbe D1v1s1cn Engineer or the Service, they vill be rd'en-ed. to the State 

tor suob recomm.endat1ons as it may ca:re to :m&ke relative to issuan<:e of a 

permit. 

9. Leases to concessionaire$ tor the use cf the premises above 

described :tor the purpose of providing acco=v.oo.ati0t1.s., facilities, ~d ser

vices needed by the public in cormeot1on nth the use ot land for the pur

poses set out 1~ this agreement vill be issued by the Department of the Army. 

Any applications therefor received by the State will be referred to the Service 
for processing. 

lO. All of the lands covered 'by this agreement vhich are •~ital;>le 

fo:t' agricultural purposes ihall be used for the :production or crops. All 

crops aecrui.ns: to the State shall be used exclusively to provide food tor 

v11a1u·e and. tor AO other purpose • However, in the e"tent that a1l the yield 

thus made ava1la.ble tor v11dl1fe food is not used ·tor that ;purpose, eitber 

'by the State or the Service, the State shall, in order to avoid nste, sell 

fr:,r oaah tbe remainder th~recf in auch mi:mer as to protect the pu..blic 1ntereat 
.. •:134 &ball Nrmit tbe proeeea.s b"cm &ucb Ml~ to the service ~alt :t\1nher ti•po .. 

•1t1oth by agricultural JJmda not so uaed shall revert to tbe Service v:itbou.t ~ 
further act:lcm. by t'be parUea hereto .. 
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, 

I 

11. The State .1ball &dldnister and maintain the premises made 
••ulable rar vlldli!'e conservation and managenaent. in &ccordanee Vi th an 
annual JNnageml!!llt progrM prt!pand 8.lld Rbmitted to the Seni.ce each year 
OD or before Feb::ruaey- l .. Such annual Mln&~ment progt"lffl shall incl'Ude 
information ae to all areas designated tor public huntJ.ng, vi ldlii'e refuges, 
the production of food for wildlife, or other purposes; nature, Site, and 
layout of proposed eonstru.ction and irnproyements; estimated co!;t or contritruc
tion ot J)lcined b\proveme.ntSJ and plans tor other nch activities on lands ~ 

ude aT&ilable under this agreen,ent. as well as intorieatinn as to prertoua 
or int.ended non-use or aba.ndomae.nt or an7 ot 'these land$. The arw.vi\l ma.nage• 
ment program 11\ftV' be aended from t,ime to ti.J'lle as 'IJA7 be neoessa:,-,. but the 
service lhall be Wo:med thP.reot pr:tor to the effective date of any- chanee .. 

the State Will manage :public buntin8 and fishing on all areas 
it. de~g:nates tor this purpose in such a !IIAm'le:r as to provide equal op
portunities tor -11 'Who wtlh ·to participate in these forms o.t recreation. 

lfc..:·:indi:t1.d'Wll or group of indiViduals will be perm. t.tecl to IDjoy- lltf --special pn.Tileges on these h\Vlting and fi.ahing areas that ue not ac-
corded the general pi.ml1e., and no :lndi'Vid\1.1.l or group of individuals lh&ll 
ac:QU1re or be granted excluai've hunting and fishing rights. 

In areas managed by the Stat.I where problems develop or are llkel.7 
tc dffelop becauff of interdependence vi th adJace1. area.a --.pd 'b1' the 
Semce, such problems will 'be autuall.7 resol'V'td by the stat,e and the Ser• 
nee 1n the best tnt.ereats ot wildlite and the annual llllllnageateut progri1111 
Vill be &Ptended accordingl7., 

18 
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l~. Thi• agreement ii subject to revocation if required by thfl 

Depart«ient 0£ the Army in case or naticma.1 e•rgency declared bf the 

h••ident,. w in event ot nolation of any ot t.h• teme and cond:I. tion1 of 

&gre.D8nt; which violation 11 continued !Ol' a period of thirty (30) days 

after raotice 1n wr1 ting by the Service • or tor non-use for a. period or two 

coneee\1t1ve years .. ~is ag:ret'MDt Jf'#/1,.7' further be reToked bl' the Service in 

~whole er in part at any tillle all or an,- part ot the above-described land• 

&re abandoned or an not utilized for the purposes described herein.· 
, 

l3 • This ~emnt aay- be nlinqutehed b7 the state at &n7 t.1.M 

t," giving to the Se'Z"Tice at, least thirt.7 (30) days• notice 1n vr1 ting. 

lb. ll this ag:reeMnt. 1• relinquished or i-evoked as pron.ded 

above,. the St.ate lh&ll vacate the Hid pre:l'd.ses1 remove all property ct 

the State theretron,., and restore thfl premises to a condition satist'a.ctol'J' 

to the Service, or-di.nary wear and t.ea.r and dauge beyond the control ot 

the st,ate excepted, vi thin auch tine a, t.he service ••T design& te. 

15. The tollOVing pemits fJ'afl t:be Senice t,o the state lhall 

be ud are hereb7 t.erminat.ed as ot the etreeti ve date or this agreaent1 

Permit dated June 13, 19h6 tmd acceJ)ted J\ll)" 11, l9h6 and expiring 

on OCtober 10, 1951.a. 

Pwsmi t dated April S, 1948 and accepted .April 19, 1948 and 

expiring on October 10, 19S4. 

Perm.t dated Oet,c>'be:r- 221 1$ ar.ad accepted Oct.obe:r J, 1951 and 

e:q,if'!.Dg en October- 10, 19S'b. 
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MAY-05-1993 14:5g FROM Mark Twain M~JR - Uuinc!::.l IU .l..J.1.<+r.:r::,:,~'-'J.'"' 

Ho 1ne121be:r 01' or deleeate to CQQgreH oz, :re11dent. Comisaioner •hall 

be adtd.tted to &rl1 ahare er part of 1Jli,s agree:ioent., ar to a:,7 beuefit to 

arise theretrce., aepare.te and apart trom 1111'l1' benefit accruing to the general 

public. 

Th1s ag2"ee-nient ahall become effective u of the date or a lett.e:r or 

notice from the Service ill!ond.ng the St.ate that ex~cuti0n of the agreement 

bas been completed and that the abo'll'e-descr:iJ:>ed lands are available tor use 

by the St.ate., 

IN WITNESS WHEREOF, the :parties hl.n executed this Cooperative Ag'r'aement 

on the day, .onth, and 't"Jar O?.'Oli te their aigna:turea thereto. 

I 

______ .Ap_r_1_1_a ____ , 195~ 

The State of Illinoie 

rhe ~ited St,BL es of Aliter:f.ca 

Depariaent or tJ,e In~rl ~ 

TOTAL P.15 
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'MRY-05-1993 14: 53 FROM Mark Twain t·~WR - Quincy TO 

AMENDMiNT NC. l 
to 

COOP'.ERATlVE AGREEMENT 
bet"Ween the 

13148990514 

DEPARTMENT OF THE INTERlOR, FISH AND \t.'llDLlFE SERVICE 
and 

lLLINOlS DEPARTMENT OF CONS:::RVATION 

P.05 

Section 6 of the Coope~ative Agreement, dated MaJ 3, l95~t betveen 

the United States I>epartmezit of the lnteriOT, tbro1,1eh the Fi.sh and 
' 

'Wildlife Servit:!e, bereinaf't.er ref'erred to as tbe Service, a.rid the 

llliDois I>e:i;artlllent of Conservation, hereinafter refer~ed to as the 

State, covering the administration by the StGte of lands acquired by 

the P~:partment of the Arrt.y, Corps o~ Engineer~, a~ong the U~per Miss!t.

s~ _!pi ~iver 111 Navigation Pools 16 through 15, 2.1, 22, 24 and 2o, is 

hereby amended and ttvised to read as fo!lovst 

6. No additions to or alterations of the preir.:tses shall be mad.~ 

Yithout the prior vritte~ consent or the nivisicn Engineer. Ncrth 

Central Division, Co:r-ps ot Engineers~ Chicago, IlHnois.~ or h15 

des1gnee. The State me,y negotiate directly 1tith the Ccr:ps of Ene;i~ 

De~r& fer perm1ss1on req~1red under this Section and~ vhen received, 

forward the same to the tservlce tor approval o~ may ~equest the Service 

tc o~ts1n the consent or the Division Ena1neer. 

All other tel"IIG and conditions of the Cooperative Aafement rer..a1n 

1u full fo~ee a.nd effect. 
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, rlAY-05-1993 14:54 FROM Mark Twa.in NWR - Wu inc!::J IU 

The State er Ill1no1s 

By~}_ 
7~ 

lllinc! s Del,'8rt.Jlle!'lt 0~ Conservation 

The Unite1 States of Alnerica 
Department o~ the Interior 

By ~41; ~ .. 
1:11dt"'8mttii:tlidit -~:,. 

Ac t::-,i.' t,i~c- tc-,:, 

Pu~.au ei!' srnrt Fitd~ed~: an-.1 iiil:::':.: ff 
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, MHY-ld'.::>-J.'::1'::;lj 14:::,2 I...W[.JM " , ,, , lark Twain t~liJR - Quincy TO 13148'3'.30514 

... 
' . 

AMENDMENT NO. 2 
COOPEAATtVE AGREEMENT 

l>EPA!tna:Nt or INTERIOR. PlSH AND WIJ.DLU'E SEkVICE 
AND 

ILLINOIS DEPAR'?MEN'l' OF CONSERVATION 

P.03 

The Fish and Wildlife Service (Service) •nd the Illinois Departlllent of 

Con&eNation (State) entered into• Cooperati~e Ag~eement dated May 3. 

1954. and where••• 

That Cooperative Agraenent (CA) cites a date of January 21. 1954• on 

page o~e; attd whereas that date is hereby changed to read Feb~uary 14. 

1963 to reflect curren~ agreements. 

The May 3,, 1954, CA bet~een the Serd.ce and the State SDAldng certain 

lands and water areas available to the State for ~•e in the conservation 

and 1nanage.mant cf vildHf.e resources thereof, and ita bab1tat thereon. 

i• hereby amended to remove all lands described in Exhibit U, Pool 21, 

as show on page three. Erom the provi•ions of the CA and the State does 

relinguish a11 unagaent rights on 1aid land to the Sei:vice. 

All other terms and eonditions of the CA remaitt in full force and effect. 

Date 

The State of Illinois 

Director 
I nois Department of Co-n.servation . 

The tJnited St•~•• of AnleTica 
Depa ment of the Interior 
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,1•1H1-1-J::,-1.:,-:,..::, J."-1•::>J. rrs:uI·I I·Iar1<. Iwa1n NWr:'. - Wuir1C!::J ! □ 

OPTIONAL FORM ff (7-90) 

NSN 7$40-01-317-7368 

TO 

COOPERATIVE AGREE!·tE!lT 
BETWEEN THE 

13148990514 P.01 

DJ':P/IRTHENT OF THE !NTER!On, U.S. FISH AND 1·:ILDLIFE SERVICE 
AND 

ILL!NOIS DEPART!,1ENT OF CONSERVJ..TION 

The Cooperative Agreement, elated Hay 3, 1954, between the United 
States Depart~ent of the Interior, throu~h the Fish and ~ildlife 
Sorvice, hereinafter referrea to a.s the Service, ano t'he 
Illinois t>epartn·ent of Conser.:vation, hereinafter referred to as 
the State, covering the adnin~stration by th~ State of lanc1s 
acquired by the Departr:ient of the Army, Corps of Engineers, 
along the Upper Jv.ississippi River il"I Navigation Pools 16 throu~h 
18, 21, 22, 24 and 26 is hereby a~ended and revised to reao as 
follows: 

Page 2-!3 - All comrr.uriicetions between the State anc' the 
Service as to activities under t:r·is cooperative A~reer:ieht 
will be addressc6 to the Regional Director, Fish ane Wildlife 
Service, !Jinneapolis, Minnesota, ane the Director, Illinois 
Oepe:rtr:1ent of Con~ervation, Sprint,;f ield, !115.riois. The more 
rot:tine, operational-type co.mr:-,unications betweer.: the 
epp:ropriate State Division and the I•lark Twain National 
t1ildlife Refu~e will b(I addressee: to the ap:;;>ro:prie.te Divis:ion 
Chief an<l the Project Leader for the refuge. 

Page 4-B, No. 2 - The use and occupation of tlle said prer:iises 
sha'll be witho,;t cost or expense to the United States and 
shell be subject to such rules an~ re~ulations in the 
interest of navigation ana flooc1 control as the Divis.ion 
Engineer. North Central Division, Corps of EnttineE:!I'St 
Chicaso, Illinois, anc the Lower Hississippi Valley Division, 
Corps of Engineers6 Vicksb\l.rg, r,ussissippi, may frop tin,e to 
tirne prescribe .. 

Page 6-B, No. 10 - All lands covered by this Agree:rnent which 
are suitable for agricultural purposes and which are needed 
to :meet the fish am.1 wildlife managernent objective shall be 
used for the production of crops. All crops accruing to the 
State shall he used exclusively to provide food for wildlife ~artd for no other purpose. However, in the event that all the 
yield thus made available for wildlife food is not used for 
that purpose, either by the State or the Service. the State 
shallt in order to avoid waste, sell for cash the rerna~nder 
thereof in such manner as to protect the public interest and 
shall maintain appropriate records for the accountability of 
these generated funds. These monies shall be used only for 
wildlife manager.ient purposes and theix· expenditure W"ill be 
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AME?:D?!ENT J, PA.GB 2 

documented yearly in the Management Plan for review by the Service and the Corps of Engineers. 

All other tern:£\ and condit.ions of the Cooperative Agreer.'l.ent remain in full foree and effeet. 

Date: 
✓ 

_l_1 
.... .t-e_. _5' __ , 1988 

Pate, ~J., 198B 

The -tate of Illinois 

By 4h. rA~- J 1.w,. . ., 
Director 
Illinois Depart..~ent of Conservation 

The United States of America 
Department of .the Interior 

.. 
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AMENDED COOPERATIVE AGREEMENT 
For Management of Corps General Plan Lands 

Between the 
Department of the Interior, U.S. Fish and Wildlife Service 

and the 
Illinois Department of Natural Resources 

This agreement, effective on the date of last signature, between the 

Department of the Interior through the U.S. Fish and Wildlife Service, hereinafter 

referred to as the "Service", and the Illinois Department of Natural Resources, 

hereinafter referred to as the "State", replaces the Cooperative Agreement 

between the parties dated 3 May, 1954, as well as its subsequent amendments; 

WHEREAS the United States through the Corps of Engineers within the 

Department of the Army, herein referred to as the "Corps", has acquired certain 

lands in fee for the improvement of navigation in the Upper Mississippi River to 

provide a 9-foot channel from the Missouri River to Minneapolis, and portions of 

the Illinois River, hereinafter referred to as the "Navigation Project", and 

WHEREAS, pursuant to Section 3 of the Fish and Wildlife Coordination 

Act (48 Stat. 401 as amended by 60 Stat. 1080 and 72 Stat. 563; 16 U.S. C. 661 

et seq.) certain Corps owned lands have been made available to the Service, 

consistent with navigation as the primary purpose of the Project, for the 

conservation, maintenance and management of habitat in support of the National 

Migratory Bird management program, as well as other fish and wildlife objectives. 

There have been General Plans (GP) formulated for the use of lands and waters 

of the Navigation Project for fish/wildlife conservation and management and the 

same have been approved by the Secretary of the Army, the Secretary of the 

Interior, and the Directors of the State agencies exercising administration over 

wildlife resources within the 5 Project states, and 
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WHEREAS, pursuant to the provisions of the General Plan a Cooperative 

Agreement exists between the Corps and the Service, as revised 31 July, 2001, 

for the management of GP lands (attached). Additionally, the Agreement 

provides authority to be delegated to the head of the State agency exercising 

administration over wildlife and wildlife resources, by subsequent cooperative 

agreement (FWS/State), administration of designated GP lands and waters, 

pursuant to the provisions of Sections 1 and 4 of the said Fish and Wildlife 

Coordination Act. 

WHEREAS, The Illinois Department of Natural Resources is authorized to 

enter into this Agreement pursuant to the Civil Administrative Code of Illinois, 20 

ILCS 805-125; the Intergovernmental Cooperation Act, 5 ILCS 220/1 et seq.; and 

the Wildlife Habitat Management Areas Act, 520 ILCS 20/1 et seq. 

WHEREAS, the Service administers the National Wildlife Refuge System 

(Refuge System), with a mission, "to administer a national network of lands and 

waters for the conservation, management and where appropriate, restoration of 

the fish, wildlife, and plant resources and their habitats within the United States 

for the benefit of present and future generations of Americans", and 

WHEREAS, the mission of the Illinois Department of Natural Resources, 

is to manage, protect, and sustain Illinois' natural and cultural resources; provide 

resource-compatible recreational opportunities and to promote natural resource

related issues for the public's safety and education. 

NOW THEREFORE, in accordance with the Fish and Wildlife Coordination 

Act and the aforesaid General Plans, the Service hereby makes available to the 

State the land and water areas of the Navigation Project as identified on the 

exhibits for the General Plans referred to above, as may be amended or 

delineated in Corps Master Plans, Land Use Allocation Plans, or Operational 

Management Plans, for the conservation, maintenance, and management of 

fish/wildlife resources thereof, and its habitat thereon, in connection with national 

migratory bird management and other fish/wildlife programs, pursuant to 

2 
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provisions contained in this Agreement, the attached Corps/Service Agreement, 

and said General Plans. 

The State agrees to manage these Corps fee title lands under the "Coordination 

Area" designation of the National Wildlife Refuge System and they are therefore 

not subject to Service administrative and policy standards required of Service 

managed Refuge units, such as the compatibility policy. However, as a part of 

the Refuge System, these State administered lands are intended to contribute to 

the Refuge System mission. The Service does retain the authority to temporarily 

close migratory hunting on the lands and waters subject to this agreement, if so 

compelled by emergency (such as chemical spill) , flyway population 

management concerns or quotas. 

The Corps, Service, and the State shall continue to represent agency positions 

and discharge responsibilities related to other Mississippi River System issues 

independently, and not constrained by this Agreement. Both the Service and 

State will continue to foster and maintain partnerships with the Corps through 

specific regional working groups for addressing Navigation project issues that 

impact the conservation, maintenance and management of fish/wildlife resources 

throughout the entire Upper Mississippi River System, including the Illinois River. 

The authority to operate State wildlife habitat operations and public use 

management programs on lands under this agreement shall be derived from the 

State, consistent with the General Plan, Corps regulations contained in CFR 36, 

and the specific conditions listed below: 

1) The Corps reserves all rights to the lands subject to this Agreement, which 

are not herein specifically granted. The exercise of the privileges granted shall in 

no way interfere with navigation and shall be subject at all times to the 

occupation and use by the public for specific and related Navigation Project 

purposes and by the Corps for navigation, flood control and all other Navigation 

project related purposes, including, but not limited to, change in water surface 

elevations, dredging and placement of dredged material there from and 
3 
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construction of training works, bank protections and navigation aids. The Corps 

retains the right to use and improve existing roads to and from the Mississippi 

River or to other areas they administer. 

2) No significant additions to or alterations, such as buildings, bridges, pump 

stations, roads, etc., shall be made by the State without prior written consent of 

the appropriate District Engineer, coordinated through the Service. The use, 

occupation, operations and maintenance of these lands shall be without cost or 

expense to the Service or Corps. Any damage to the property which results from 

the exercise of the privileges granted shall be promptly corrected by the State, 

and as approved by the Corps. 

3) It is understood that this Agreement does not preclude the necessity of 

obtaining required Corps permits for management projects or structures, such as 

Section 404 of the Clean Water Act, or Section 10 of the Rivers and Harbors Act, 

4) The State may post needed management area boundary lines for lands 

designated in this Agreement at its discretion for site management or 

enforcement purposes. The Corps or Service will provide updated survey data, 

preferably in electronic format, for this purpose to the extent that it is available 

from the Corps. The State shall take appropriate action to prevent and resolve 

minor trespass or unauthorized use of the property. The State shall immediately 

report instances of unauthorized land use or serious trespass to the Service, 

which will involve the appropriate Corps Project Office. The State, Service, and 

Corps shall coordinate enforcement efforts or legal actions taken against those 

responsible. 

5) The use of agricultural treatments and share crop agreements on lands 

covered hereunder shall ensure that crops accruing to the State are used 

exclusively for wildlife, or wildlife habitat management purposes on the described 

lands, and for no other purpose. In the event that all the yield thus made 

available for wildlife or habitat management is not used for that purpose, the 

State shall, in order to avoid waste, sell for cash the remaining crop. All 
4 
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proceeds from such disposal of surplus production may be used by the State in 

the development, conservation, management, and utilization of these lands. In 

connection with this provision, if needed, the State shall establish and maintain 

adequate accounts and render statement of receipts and expenditures to the 

Service for distribution to Division and District Engineers in the annual 

management report. The Service and Corps may review this program 

periodically to ensure that cropland utilization is not consistently excessive to 

wildlife needs, where other appropriate habitat types would better meet the 

Refuge System mission. 

6) The Corps retains responsibility for management of forest resources on these 

GP lands. The development of Corps forest management plans are coordinated 

with the State and Service for input and review to ensure compatibility, as 

defined by the Forest Cover Act, with wildlife management use of the project. 

Any specific State or Service plans will be considered in the guidance of Corps 

forest management activities. Overall, the Corps' forest management program 

should be viewed as a cooperative component to the State's day to day 

management of the out-granted General Plan area. Revenue from sale of any 

timber in conjunction with the Forest Cover Act Program shall be credited to the 

Corps. 

7) The State Director shall designate a liaison for administrative matters 

pertaining to this agreement by way of letter to the Service Regional Director. 

The Service liaison for matters relating to this agreement is designated to be the 

Upper Mississippi River System Refuge Zone Supervisor. The Service liaison 

shall attempt to handle mutual management concerns regarding lands subject to 

this agreement at the field level with State Managers/Biologists, while 

maintaining coordination with the State liaison. The State liaison will act as the 

interagency point of contact for issues that may arise from provisions of this 

agreement, and for other issues that require a cross-program response or 

involvement on the part of the State. 

5 
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8) The State shall regulate hunting, fishing and trapping activities on these 

lands, consistent with State resource goals and objectives, Refuge System 

mission, and Corps conservation responsibilities. The State is also authorized to 

enforce the provisions of 17 IL. ADM. CODE 110, Public Use of State Parks and 

other properties of the Department of Natural Resources, and any other state law 

or administrative rule pertaining to the protection or management of natural 

resources, on these lands to the extent such is not inconsistent with the purposes 

of this agreement. Through the yearly reporting process, or as necessary, the 

State will supply the Service and Corps copies of updated State regulations 

which apply to these lands, subject to provisions herein, if there are any changes. 

The State is the lead enforcement agency for State regulations pertaining to 

lands subject to this agreement. The Corps and/or Service may assist with 

resource protection by utilizing applicable Code of Federal Regulations (CFR) in 

instances where State regulations prove to be inadequate to address an issue. 

9) By March 1 each year, the State will provide the Service a brief written 

summation of prior calendar year management activities and relevant issues. 

This report will also address future plans for capital improvement, etc. addressing 

the above topics by the scheduled meeting date each year. Topics covered in 

annual report shall include, but not limited to, management issues listed below: 

(a) Boundary management problems, including actions to address 

trespass or unauthorized uses; 

(b) Report of completed construction and improvements, including 

project costs; 

(c) Report of planned future construction, as approved in existing 

management plans, or identified in new planning effort; 

(d) Report of conceived changes in land management strategy; 

(e) Cropland acreage utilized; amount of crop that was deemed 

excess to wildlife management needs including amount of receipts for 

sale of such crops; and amount and nature of expenditures derived 

from surplus crop funds; 

(f) Any changes to State and Federal regulations that pertain to these 

lands and responsibilities of each agency. 
6 
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(g) Any problems or opportunities relating to General Plan land 

management for interagency coordination or consideration. 

The Service liaison will consolidate a concise written annual report from this 

submitted material for submission to the Corps. An annual coordination meeting 

will also be organized by the Service each year on or before April 1 with each of 

the three Corps District (St. Louis, Rock Island, and St. Paul) and the States 

managing General Plan lands (Illinois, Iowa, and Missouri). The agenda of the 

meeting shall include information specific to any changes and activities during 

the previous calendar year and information concerning proposed future projects. 

10) This agreement may be relinquished by the State at any time by giving the 

Service at least one-year's notice in writing, unless a shorter notice period is 

mutually agreed upon. 

11) In the event that problems are identified in compliance with any of the terms 

and conditions of this agreement, the following dispute resolution procedures will 

be followed: 

(a) State liaison will meet with Service liaison to discuss the matter and 

attempt to resolve the matter at the lowest administrative level. 

(b) If the above step is unsuccessful the State liaison, Service Liaison and 

Corps District Operation Managers will meet to discuss the pertinent issue and 

seek resolution; 

(c) In the event that informal efforts to resolve the issue at the field level 

are not successful, the State Division Chief and the Service Regional Refuge 

Chief will meet with the appropriate District Engineer to seek written resolution; 

and 

(d) Finally, if the matter remains unresolved, it will be referred to the 

Corps Division Engineer whose decision will be final. 

12) The State agrees to confer with the Service on any application for an 

instrument granting permanent rights-of-way for roads, telephone lines, power 

lines, and other similar uses over, across, in and upon the above described 

lands. During such conferral the State will indicate its recommendation as to the 
7 
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application, with a statement that such proposed uses will or will not interfere with 

the purposes for which these lands are made available to the State. No entry will 

be allowed by the State on such lands for these purposes until the State receives 

notice that permission is granted. If applications for such permanent rights-of

way are received firsthand by the Corps Division Engineer or the Service, they 

will be referred to the State for such recommendation as it may care to make 

relative to issuance of a permit. 

The provisions above in this Service/State "step-down" agreement have been 

modified for readability from the list of conditions which pertain to all GP lands, as 

detailed in the Cooperative Agreement between the Corps and the Service. If 

any clarifications in Agreement provisions are required, the source Agreement 

between the Corps and the Service should be utilized. 

Director 
Illinois Dept. of Natural Resources 

Regional Director, Region 3 
U.S. Fish and Wildlife Service 
Department of the Interior 
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wildlife resource .. To achieve thi s goal a planning team of biologists from the .S. Anny Corps 
of Engineers (Corps), Illinois Department of atural Resources, and Service developed the 
obj cti ves for the project. Th objecti ves include the fo llowing: 

• Objective 1: Restore depth (> 8 feet) and increase velocity over existing conditions to 
improve sediment transport and geomorphic proce ·ses within Piasa Chui 

• Objective 2: Increase the depth and connectivity between the Piasa Backwater and the 
Missi sippi River, a measured by acres of deep water habitat (>5 fe t) and % of year 
connected. 

• bj ctiv 3: Increas th spati al cov rage of islands, as measured in acres. 

TI1e goals and objectives of the Piasa and Eagle's est Islands Project fit well into t11e system 
wid obj ctiv s for th pp r Mississippi Ri ver System (Galat t al. , 2007). TI1e syst m wide 
obj ectives include management for: 

• a more natural hydrologic r gime (hydrology and hydraulics) 

• proc sses that shape a di vers and dyiiamic river chann I (g omorphology) 

• proce ses that input, transport, assimilate, and output mat rials within MR basin river
floodplains: water quality, sediments, and nutri nts (biogeochemistry) 

• a diverse and dynamic pattern of habitats to support native biota (habitat) 

• viable populations of native species and diverse plant and animal conuuunities (biota) 

Proposed Pro,iect Featu res 

To achieve the project objectives, a number of project plans/features were evaluated. The 
recommended plan (alternati ve 4) consists of lhe fo ll owing: 

• Increasing aquatic diversity in Piasa Chute, by constructing a 200-ft braided dredge cut. 

• Enhancing aquatic diversity in Piasa Island Backwater by dredging the entrance and 
reco1mecting the backwater to Mississippi River. 

• Constructing a notched rock strncture between Piasa and Eagle's est Islands to enhance 
fl ow and sediment transport through Piasa Chute without negati vely impacting overal l 
fl ow within the ent ire Project Area. 

• Restoring i ·lands by beneficial ly re-u ·ing the dredged material and placing stone 
protection to maintain the islands an d promote scour when islands are overtopped. 
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Table 1. Habitat Sui tability lndex (HSI) scores for Existing, Future with Project (Year l ,S,25 
and 50) and Future without Project (Year 1,5,25 and 50), Piasa and Ea~e ' s Nest Islands HREP. 
Habitat Type Species Existing Future With Future Without 

0 1 5 25 50 1 5 25 50 

Side Channel Striped Bass 0.75 1.00 1.00 1.00 0.84 0.72 0.57 0.00 0.00 

Backwater Smallmouth buffalo 0.80 0.85 0.85 0.80 0.65 0.80 0.80 0.68 0.00 

Island Least Tern 0.80 1.00 1.00 0.80 0.30 0.80 0.00 000 0.00 

Table 2. Habitat Units for Future with Project (Year 50) and Future without Project (Year 50), 
Piasa and Eagle 's est Islands HREP. Net change is the difference between Future with Project 
and Future without Project. 
Habitat Type Species Future With Future Without et 

Side Channel Striped Bass 

Backwater Smallmouth buffalo 

Island Least Tern 

23,297. 18 

1,631.41 

~,134.21 

5,029.17 

1, 157.00 

1.20 

18,267.93 

474.41 

3,ff.01 
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APPE DIXB 
ASSUMPTIONS 

9 

General and site specific assumptions used in the habitat evaluation. Taken from ppendix G 
(Habitat Evaluation & Quantification) of the Definite Project Report. 

General Assumptions 
• It was assumed that target years of0 (existing condition), 1, 5, 25, and 50 (future without 

and future with project conditions) are sufficient to analyze HUs and characterize habitat 
changes over the estimated period of analysis. 1l1e period of analysis was determined to 
be 50 y ars based on the prediction that some project featur s (e.g., development of key 
ecological processes needed to restore ecosystem stmcture and function) would need a 
longer period of time to reach maximum benefits; and the accrual of benefits were 
predict d to lev I off aft. r 50 years. 

• 1l1e team assumed that the main channel habitat (as defined by the UMRR-LTRM 
stratum) would not be affected by the proposed alternatives; therefore, these acres of 
main channel habitat within he Project Area were not evaluated for habitat benefits. 

• The team assumed that existing forested island habitat within the Project Area would not 
be affect d by the proposed alternatives; therefor th se acr s of fo rest d island habitat 
within the Proj cl AI a wer not valuated fo r habitat ben fi ts. 

ite pecitic Assumptions 

Side Channel Habitat (Striped Bass H 1 Model) 

'TI1 strip d bass (Marone saxatilis), in the fam il y oronidae, has been successfully stocked 
throughout the nited States. 1l1is fluvial dependent species prefers cool, well -oxygenated 
water and cannot tolerate poor water quality. Water current is an attractant for striped bass 
preparing to spawn. 

• Baseline Condition: Detailed water quality data were collect d by the Upp r Missis ippi 
River Restoration Program Long Tem1 R sourc Monitoring ( MRR-LTRM) elem nt 
from 1993 to present. 1l1ese data are randoml y stratified and collected throughout the 
year; therefore, it was assumed that data collected was representative of the entire side 
channel. 

• Future without Project Condition: Future conditions of the side channel were based on 
the average sedimentation rate calculated from an !SOP ACH analysis. 1l1is analysis 
estimated that Piasa Chute has lost 0.14 feet per year between 2006 and 2013; therefore, 
it was assumed this sedimentation rate would continue during the period of analysis. In 
tenns of surface area extent of th side chann !, based on historic imagery it was assumed 
the surface area of the side channel would remain the same throughout the period of 
analysis, but the quality of the habitat would change tlirough time. 

• Future with Project Condition: 1l1e proposed final depth of Piasa Chute is 10 feet 
below minimum pool. lhe team took a conservative approach and assumed the same 
sedimentation rate of 0.14 feeUyear; however, the dredging the side charmel is estimated 
to increase the average depth of Piasa Chute by 6 feet. The team used existing MRR-
L TRM data collected from the Project wi th !he ' ame depth a ·· what i •• expected with 
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proposed projecl depths. -n1ese data were used to forecast dissolved oxygen levels and 
water temperature during the period of analysis. Results from the 2D numeric hydraulic 
mod ling ffort (al 159,000 cfs) were LL~ d to estimate the average current velocity ofth 
project alternatives. The 20 numerical model results showed that the notched rock 
structure would provide more velocity within Piasa Chute as compared to alternatives 
wi thout th rock struclur . Rock used to build the notch d rock structur would increase 
habitat structure for fish and macroinvertebrate habitat as wel l. Most importantly perhaps 
is the continued structure and function of the side channel complex. With the Proposed 
Project, som a r s of existing sid chann I habitat would be convert d to island habitat 
(varies between considered action altemati ves), depending on the amount of dredge 
disposal material available to build islands. 

Backwater Habitat (Smallmouth buffalo HSI Mode() 

The mallrnouth buffalo (lctiobus bubalus), in the family Cato ·tomidae, i an impo1tant 
commercial fish in the Mississippi River drainag basin. This species occur.,; in deep, 
flowing water, as well as sloughs, oxbow lakes and other backwaters for resting, spawning, 
and rearing. TI1ey feed on organisms in the substrate of large rivers and backwat r lak . 
This species was selected because it requires backwat rs and off-channel areas to compl le 
important life history stages. 

• Baseline Condition: D tailed water quality data w re collected by th pper 
Mississippi Riv r Restoration Long Tenn Resource Mon itoring element from ]993 lo 
pr sent. 111 s data are randomly stratified and collected throughout the year; th refore, it 
was assumed that data coll ected was representative of the entire backwater. sing 
UM RR- TRM the averaged pth ofth backwat r is l.25-3.5 fe l. 

• Future without Project Condition: Future conditions of Piasa Island Backwater were 
based on calculated sedimentation rates from a nearby backwater and from hisloric aeri al 
imagery. The sedimentation rate was calculated by the Corps at Brickhouse 
Slough/Dresser Island HREP within Pool 26 at 0.5 inches/year (Placeholder2). However, 
using this sedimentation rate to forecast into the future seems a bit unreasonable based on 
historic imagery analysis which shows the backwater persisting for more than 25 years 
with minimal change in surface area. TI1erefore, the team assumed a more conservative 
loss of backwater acres over time. From 1993-2013, 37% of all samples collected by 
UMRR-LTRM were less than 2.0 feet in the backwater. With this info1mation the team 
assumed that by y ar 50, 37% of the backwater would be lost (areas 1 ss than 2 feet) or 
approximately 18 acres (or 0.36 acres per year). Consequently, available habitat structure 
and cover, food production, and potential spawning and rearing habitat for fish would be 
reduced. 

• Future with Project Condition: The proposed depth of Piasa Island Backwater is 10 
feet below mininmm pool, which would provide adequate depths to be present for 
overwintering fish habitat 171e team assumed that dredging the entrance of the 
backwater would increase circulation of water throughout the backwater improving 
temperature, slightly increasing velocity, and reducing sedimentation. The team assumed 
the loss of backwater acres during the period of analy ·i would be I ss as compared to th 
FWOP. Mo t importantly perhaps is the continued structure and function of the 
backwater complex. 
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Island Habitat (Least tern HSI Model) 

111 int rior least t m (Sterna antillarum) is a fi d rall y ndanger d bird sp cies. ast t ms nest 
on barren to sparsely vegetated sandbars along rivers, sand and gravel pits, lake and reservoir 
shorelin s, and occasionally gravel rooftop·. TI1ey hover over and di v into standing or flowing 
water to catch small fish. TI1is sp ci s was s lect d because it requires bar or sparsely 
vegetated sandbars and islands for nesting habitat, and they are known to nest on artificial habitat 
within Pool 26. 

• Basel.iJle Condition: ll1e Project and surrounding areas have numerous different types 
of wetlands, including forested wetland, emergent wetland, and shallow water areas. 
Within th Project, Piasa and Eagle's N.:st Islands ar fo r st d islands with areas of 
emergent wetlands, and small sand bar island5 are currently fom1ing within Pia5a Chute. 
Prior to the constrnction of lock and dam 26, several islands were present within the 
comp I x, but are now inundat d. Th existing sandbar islands ar at low levations and 
are comprised primarily of sand, with some si lt and larger fragmentary material. One 
island has established woody vegetation. TI1e head of Piasa Island is at an average 
I vation of 420.S7 fi t •. YO88. Th t am d cid d to us this existing levation as th 

basis for the target elevation of the proposed island restorations. Currently, 0.5 acres of 
sandbar island habitat exists at > 420.57 feet AVD88. Based on historic aerial imagery 
it appears that the sandbar island habitat within Piasa Chute builds up vegetation, but then 
flo od events remove the vegetation periodically. 

• Future without Project Condition: Without the project, the team assum d that the 
historic islands would r main inundated; therefore, the Proj ct area would provid 
minimal sandbar island habitat into the future. TI1e team assumed the existing sandbar 
island • would remain into the future but be subject to degradation and aggradation based 
on flood events; but ov rail it was assum ed th total numb r of acres situated high r than 
420.57 feet A VD88 would remain at that elevation into the future. The team assumed 
that overtime, the existing vegetated island would continue to capture organic material , 
and the substrate would become more silt/clay, which is I ss suitable substrate for least 
tern n sting activity. 

• Future with Project Condition: With the project, additional acreage of sandbar island 
habitat would be constrncted at elevation 420. 57 feet A VD88. These islands would be 
restored to historic locations and in areas of existing low shear stress based on the 
hydraulic model outputs. Building of the islands would convert exi ting op n water 
habitat to sandbar island habitat. The team assumed that these newly restored islands 
would be bare and made of sand. It was recognized that through time vegetation may 
become established on the islands, but the team assumed periodic flooding and/or 
physical removal through vegetation management would retain the target characteristics 
of the islands (e.g., bare, sandy, low vegetation height). The team did assume that some 
silt and clay would collect on the islands through time. 'Tne leam assumed that the stone 
protection on the restored islands would lock the islands in place and allow for the total 
acres of island habitat to be maintained throughout the period of analysis. Acres of island 
habital restored would vary among considered action alternative· based on the amount of 
dredge disposal material available to build islands. 
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4. Stakeholder Meeting Minutes
09 September 2014 
Attendees: 
Brian Markert (USACE – PM) 
Tim Eagan (USACE – PM) 
Kat McCain (USACE – Planning) 
Charlie Deutsch (USACE – RPO) 
John Gineris – Migratory Waterfowl Hunters Inc. 
Scott Bryant – Illinois Federation of Outdoor Resources 
Butch Atwood – IL DNR Fisheries 
Kim Postelwait – IL DNR MRA 
Randy Holbrook – IL DNR  
Butch Rister – Alton Motorboat Club 
Brett Stawar – Alton Regional Convention and Visitors Bureau 
Ali Ringhauser – Great Rivers Land Trust 

After introductions, Brian Markert provided a brief historical perspective of the Project Area including showing 
historic aerial images. Historically, the area had a lot more islands.  Markert also provided background information 
from the approved fact sheet.  

A tentative project timeline was provided to the group of a 2 year planning effort, and 3-5 years before 
construction is started.    

Since the Project Area is highly visible to the public, this HREP could be an opportunity to educate the public and 
become an educational point of interest along the Great River Road.   

Lower end of Piasa side channel is very shallow.  Source of sediment was discussed by the group.   Previously 
sediment from Piase Creek Watershed upland erosion was a source, but large effort of 300+ structures has 
substantially reduced sediment input from upland erosion.  2007 computer model by Jasen Brown attributed 
bigger load of sediment coming from up river.  Piasa Creek Watershed Study found that main erosion problem 
within the watershed is from field edge gully erosion.  Great Rivers Land Trust has additional information on 
sediment reduction.  

Stakeholder Discussion and Comments 

• Historically, Piasa Island was referred to Scott’s Jimmy Island
• In the 2007 aerial, what time of year?
• Currently, small sand island within Piasa side channel has willows becoming established
• Stakeholders expressed interest in the HSR Model. As the model is moved forward stakeholders will be

asked to participate during model development.
• Maintain flow between islands – do not want a complete closure between the islands; not opposed to a

notch structure to maintain flow for mussels and fish
• No concern with moving duck blinds
• Piasa Island Slough:

o Even in low pool still 2-3 feet deep
o Sand plug
o High ridge through middle of island
o Flocculent/silty bottom at upper end
o No need for dredge cut through entire island

• Look at idea of placing structures on Piasa Island IL side at lower end of side channel to keep flow ; in
terms of recreational access – width at lower end of side channel only needs to be wide enough to
maintain boat access

• Prefer chevron idea for island creation and flow diversity
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• Use of geotubes was mentioned
• Stakeholders preferred a phased approach for feature construction
• Stakeholders preferred having an adaptive management plan/approach

14 October 2014 
Attendees: Randy Holbrook (IDNR), Rob Maher (IDNR), Butch Atwood (IDNR), Kim Postlewait (IDNR), Ashley Cox 
(USACE – river engineer), Katy Fechter (USACE-RPO), Brian Markert (USACE – UMRR Program Manager), Tim Eagan 
(USACE – UMRR Project Manager), and Kat McCain (USACE – biologist/planner) 

Purpose: Project Delivery Team seeking concurrence from stakeholders on project goals and objectives.  

Introduction: 

- USACE shared with stakeholders that a Hydraulic Sediment Response model will be conducted during
FY15

- Project Sponsor: IDNR

Problem Identification: Ideas shared by stakeholders: 

- Within Piasa Island slough, loss/lack of slackwater habitat
- Loss of depth in Piasa side channel
- Loss of diverse island complex
- Loss of emergent wetlands

Opportunities: 

- Maintain/enhance existing mussel resources
- Improve flow and depth of Piasa side channel
- Improve slackwater habitat of Piasa Island by providing year-round connectivity with main channel
- Maintain/increase extent of emergent vegetation along island borders
- Increase  island/sandbar habitat

Desired Conditions: 

- Maintain existing deepwater habitat within side channel along Illinois bankline
- Maintain deepwater between islands
- Increased flow into side channel
- Utilize phased construction
- Year-round connectivity between Piasa Island slough and main channel

Other: 

- Mussel beds are good indicators of good fish habitat (Maher)
- If dredging of slough occurs, then disposal should occur behind chevrons or other rock feature—not on

islands
- Some discussion on location of historic mussel beds along IL side of Eagle’s Nest.  This area was not

surveyed in the 2014 mussel survey.  IDNR looked up historic mussel bed locations…. Past IDNR surveys 
did not indicate mussel bed along that area (Atwood) 

o Partners desire to have a mussel objective (see below Objective 1.d)
o Look up other HREP projects from up north in terms of mussel objectives (Kat)

 Objective 1.d. below is from Bertom McCartney HREP
- 3 cabins still exist on Piasa
- Desire to have low O&M
- North end of Eagle’s Nest slightly eroding, but not a major concern
- Maintain unique habitat on  lower end of Eagle’s Nest
- Other interested stakeholder to be included  in the future: Alton Water Ski Club (Eagan will contact)
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- In terms of overwintering habitat, Piasa Island slough currently does not have overwintering habitat, but
partners desire year-round connectivity.  Need to look at Brown’s  Lake project for parameters used for
overwintering habitat (Kat)

Potential Features Discussion: 

- Cox  provided an introduction on the path forward for the HSR model for the project area
- Some potential features were discussed

o Bullnose on Eagle’s Nest
o Side Channel Enhancement Dike (SCED)
o No continuous rock structure between islands
o Dredging to cut plug out within Piasa Island slough
o Interior chevron dike on Piasa similar to Bolters Island

- At this point, no potential features have been eliminated from consideration

DRAFT Problem Statements and objectives 

Project Goal: To restore and improve the quality and diversity of aquatic, island, and wetland ecosystem 
resources within the Project Area 

Problem 1: Loss of depth and flow in Piasa side channel.  

Objective 1a: During normal pool elevation, provide XXXX acre-feet of deep aquatic habitat greater than 6 
feet in depth by Year 50.  

Objective 1b: Decrease sedimentation rate to XXX inches per year by Year 50 

Objective 1c: Provide a diversity of water velocities within the side channel by Year 50 (NEED specific 
desired velocities listed) 

Objective 1d.  Ensure adequate water flow over freshwater mussel beds throughout period of analysis. 

 Problem 2: Loss of year-round connectivity between Piasa Island slough and main channel of Mississippi River 

Objective 2. Provide year-round connectivity with a diversity of water velocities (including <1 cm/sec flow 
during low flow) and adequate water depths (>5 feet) by Year 50.   

Problem 3: Loss of diverse island complex. 

Objective 3a: Maintain existing acreage of island habitat with Project Area throughout period of analysis. 

Objective 3b. Restore XXX acres of new island habitat within Project Area by Year 50.  

Problem 4: Loss of emergent wetland 

Objective 4a. Maintain existing acreage of emergent vegetation within the Project Area  throughout the 
period of analysis. 

Objective 4b.  Restores XXX acres of emergent vegetation habitat by Year 50. 

11 March 2015 
Meeting Purpose: I The St. Louis District is currently developing a HSR model to study the area as part of the 
project.  The goal of this meeting is to coordinate with all parties during the model development and gain insight 
on the project site.   

Attendees: 

USACE: Brian Markert (PM), Tim Eagan (PM), Ashley Cox (AREC), Kat McCain (PD), Dawn Lamm 
(H&H), Robert Cosgriff (RPO ); Ben McGuire (RPO); Charlie Deutsch (RPO) 

USFWS: Matt Mangan, Jason Wilson, Ken Dalrymple 



Upper Mississippi River Restoration 
 Feasibility Report with Integrated Environmental Assessment 

Piasa and Eagle’s Nest Islands HREP 

USACE | Coordination B-33

INHS: Ben Lubinski, Eric Ratcliff, Eric Gittinger 
IDNR: Butch Atwood, Rob Maher, Tim Krumwiede, Kim Postelwaite, Kenny Scott, Randy 
Holbrook 
MWHI: John Gineris 
Alton Motorboat Club: Butch Rister 
Alton Waterski Club: Jonathon Wolff 
Great Rivers Land Trust: Alley Ringhausen (+ 2 board members) 
IFOR: Scotty Bryant 
Brad Mahrer 
Brett Stawar 
Bernie Heroff 

Meeting Notes 

Eagan provided a brief overview of the project 

McCain provided a brief overview of the status of the project in terms of the feasibility study 

Cox provided an overview of the status the HSR model .  She also provided the status the of existing structures in 
the project area (most were not found with side-scan survey; see last page for field notes) 

Large Group discussed the problems that have been identified thus far, and had group concurrence that these 
problems are the ones this project will look to address: 

1) Loss of depth and flow in paisa chute
2) Loss of year-round connectivity and depth within Piasa Island Backwater
3) Loss of diverse island complex
4) Loss of wetlands

Large group discussed the goal and objectives identified thus far, and had group concurrence that the overall 
project goal and objectives (which still need a bit more fine tuning to make SMART) were correct 

Small Breakout Group Discussion:  After large group discussions, each table brainstormed on what types of 
features could be used to help solve the identified problems and meet the project goal and objectives.  Below are 
the summaries by table: 

INHS TABLE/Eagan : 

- Want to increase flow and depth of Piasa Chute
- Want increased connectivity of the Piasa Island Backwater
- One question: where did the sediment come from? Past 8 years high flows = pool on tilt = so what is the

source of sediment?
- Should buried structures be completely discounted? (Ashley has these in the model but they are buried,

so they are accounted for in the model)
- Potential features:

Bryant/Gineris/Atwood/Lamm/Mangan/McCain Table: 

1) Something to keep flow going through Piasa Chute
2) Keep access/flow into Piasa Island Backwater
3) Maintain the existing mussel/fish habitat
4) Maintain the “horseshoe” wetland on Eagle’s Nest Island
5) Maintain deep habitat along Eagle’s Nest Island
6) Keep other deep water habitat along MO bank (even though outside of scoped Project Area)
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7) Should constructability be a constraint?  Construction needs 9 feet… most likely will need to dredge for
access

8) Throat of Piasa harbor has an eddy development that could be influencing sedimentation
9) What are the impacts of the Piasa Creek flooding?  Hillside sedimentation?

IDNR/RPO/USFWS Table (McGuire): 

- Increase flow and depth of Piasa Chute
- J Hook/chevrons on Piasa to increase emergent wetlands
- Dredge paisa backwater

Overall small group discussions on features to look at for the HSR: 

1) Chevrons for habitat and flow
2) Use of pile dikes vs. rock
3) Possibly use a chevron/bullnose on Piasa Island to protect and deflect flow
4) J-hooks on outside/main channel side of Piasa Island to increase island diversity
5) Hard points in Piasa Chute
6) Potential rock ledge that goes upstream around RM 211.2L – may be how the water had maintained the

depth around Eagle’s Nest Island Bullnose on islands
7) Piasa Island slough enhancement
8) Restore island diversity on nav side of Piasa
9) Consider raising existing structures

Additional Notes from Matt Mangan (USFWS) email;  dated 11 March 2015 

* Modifying Dikes from 211 to 212 RM - Recommend using rootless dikes or offset dikes to direct flow to
the side channel.  These structures may be more likely to create an additional island/bar while still getting flow to
the side channel.  May be some risk about pushing material into the side channel but the model should give us a
good idea. Otherwise could look at MRS's which may create more fish habitat and direct the flow to the side
channel?
* If bullnose structures are proposed for either island I would recommend that they be off bank to allow
fish access behind the structures.  In addition, if there are opportunities to incorporate woody debris into the
structures that would be beneficial also.
* There may be opportunity to do something adjacent to Piasa Island at river mile 209ish (shallow water
habitat or island).  A chevron was mentioned for this location; however, I have concerns that a chevron may have
the opposite effect. i.e. blow out the sand bar.  Recommend looking at a rootless dike in this location also.
* Side channel structure (s) at 208.5 to maintain opening to backwater of Piasa Island.  Would a small MRS
work here?  Otherwise recommend incorporating woody debris into structure if possible.  This is where it would be
good to still have the pile dike capability.  This would be a good location for one or a pile/rock combo dike
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Additional ideas from Ken Dalrymple (USFWS) 
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Site Visit/Side Scan: Feb 11, 2015, Max Pool 

River 
Mile 

Primary 
Materia

l 
Dike 

Type/ID 
Len
gth Field Notes 

212.90R Rock Spur 800 
Saw it at the bank all the way to the end, was about 8-9 ft tall and 

tapered off to about 5 ft towards the end 
212.70L Spur 265 Couldn't see 
212.40R Rock Spur 435 saw it all the way, was approximately 10 ft tall 
212.20R Rock Trail 980 found it all the way 

212.30L Rock Spur 960 
This was a wide dike, approximately 10-11 ft tall, goes all the way to 

the end 

212.00L Rock Spur 
133

0 This dike was not straight, exists all the way to the end,not very wide 
211.60L Rock Spur 800 on the bankline side, dike was about 18 ft wide, there was about a 2.5-

3 ft height difference between the dikes (one notch) - the riverward 
portion was short and covered in sediment at end toward main 

channel (this was notched more than once in old ENC) 211.60L Rock Spur 465 

211.30L Rock Spur 770 
Not very long (maybe 100 ft?), approximately 13 ft deep and was about 

2.5 ft higher than the bar/bed 
211.20L Spur 165 Couldn't see 
210.00L Spur 820 Couldn't see 

210.00L Spur 
131

5 Couldn't see 

209.20R 
Pile/Roc

k Spur 640 couldn't tell how deep/high it was - in deep scour 
209.20L Closure 945 never found - lots of fish around that spot 

209.30L Spur 
124

0 Couldn't see 

208.90L Spur 
102

0 Couldn't see 

208.80R Rock Spur 700 
It was notched on the ENC, hard to tell if it was in field, approximately 

10 ft off bed 

208.50L Spur 
120

0 Couldn't see 
208.40R Rock Spur 950 approximately 6 ft off bed 
208.30L Spur 240 Couldn't see 

208.00R Rock Spur 
137

0 it was notched on the ENC, about 4-4.5 ft off the bed 

207.60R Rock Spur 620 exists by the bankside, but towards channel does not 
*Note:  No rock was seen above the water surface: compared to the

EGIS Dike shapefile 
-Structures more accurate according to the old ENC charts that survey

group had on computer 

26 August 2015 
Meeting Purpose:  The US Army Corps of Engineers – St. Louis District has finished calibrating the Hydraulic 
Sediment Response Model and will be presenting the model to the partners and stakeholders.  The team will also 
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present findings from the development of the model.  Lastly, the St. Louis District will solicit ideas for potential 
measures for the problems and opportunities of the project 
Location: Applied River Engineering Center 
Attendees:  

USACE: Tim Eagan (PM), Kat McCain (PD), Dawn Lamm ,(H&H),  Charlie Deutsch (RPO), Brad Krischel 
(AREC), Jasen Brown (H&H), Rob Davinroy (AREC), Mike Rodgers (H&H), Monique Savage (PD) 
USFWS: Ken Dalrymple 
INHS: Ben Lubinski, Eric Ratcliff 
IDNR: Butch Atwood, Rob Maher, Kenny Scott, Randy  Holbrook, Regan Ramsey 
MWHI: John Gineris 
MDC: Sarah Peper 
Alton Motorboat Club: Butch Rister 
Alton Waterski Club: Jonathon Wolff, Norm Rhea 
Great Rivers Land Trust: Alley Ringhausen 

Agenda 
1) Introductions
2) Project Brief
3) HSR Discussion
4) Project Timeline
5) Questions

Meeting Notes 
Eagan provided a brief overview of the project 
The problems and opportunities as outlined in the draft report were shared with the group again, and the group 
concurred that these are still the problems and opportunities the project should address.  

Krischel provided brief on HSR model: 
- Background on what an HSR model is
- Discussed how the model was calibrated
- Shared new data that was collected to assist in calibrating the model
- Group had some discussion on what the unknown “mystery” feature just upstream of  Eagle’s Nest Island.

Thus far have had no luck collecting sediment grabs in this area.  Davinroy shared that this “mystery”
structure is acting like a river training structure and appears to be holding material back.   No one present
knew what the “mystery”  structure is.  There is an abrupt drop so that should mean there is something
there – not just sand deposition.  This “mystery” structure appears to be a dominant feature influencing
the project area.

- Krischel discussed the additional historical records that were found that showed additional river training
structures that were not in USACE’s historic database.  The 1932 georeferenced map was shown to the
group.  Multi-beam survey does confirm that these structures do exist.

- ADCP of the Project Area was also shown to the group.  Piasa Chute has minimal flow at all depths.  In
terms of the “mystery” structure the deeper ADCP readings did show a flow split around the structure

- In terms of the 2015 bathymetry surveys, Eagan shared that areas with no data does not necessarily mean
it was too shallow to survey.  The survey boat was unable to survey some of these areas due to large
amounts of woody debris.

- Krischel shared the prototype scans, model replication scans, and one “EXTREME” alternative scan.  The
“Extreme” alternative consisted of an appx 2 mile long SCED just downstream of the “mystery “  structure.
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This alternative was able to get some energy back into Piasa Chute, but shared that the cost of 
constructing a 2 mile long rock structure would be expensive. 

Group Discussed Potential Ideas to be ran in the HSR Model: 
1) Diverter Dike
2) Traditional Structures
3) Remove “mystery” structure
4) Simulated dredge cuts (how long would these last?)
5) Manipulate existing structures
6) Use of wood pile dikes
7) Use of flexible dredge pipe and beneficial use of dredged material to restore sand bar islands
8) Island bullnoses
9) Mimic “St. Paul” islands
10) Desired depth of side channel 5-6 feet during drawdown
11) Dredge Piasa backwater slough area

The following were things identified that the team shared that will be kept in mind as we move forward: 
1) Location of existing mussel beds
2) Constructability – will most likely have to dig a channel for construction access, even to dredge

Project timeline was briefly shared with a target of the HSR model complete in October.  HSR alternative meeting 
with the partners in November.  TSP in March 2016.  Public Review in 2017.  Approved report in July 2017, and 
potential construction in 2018.   

9 September 2016 (Tentatively Selected Plan Discussion with Sponsor) 
Attendees:  Tim Eagan (USACE-PM), Brian Markert (USACE-PM), Randy Holbrook (IDNR), Kenny Scott (IDNR), Mark 
Phipps (IDNR-Natural Heritage), Charlie Deutsch (USACE – RPO), Shelby Korhmann (USACE-PM), Kat McCain 
(USACE-PD), Butch Atwood (IDNR- Fisheries), Rob Maher (IDNR Fisheries), Tim Krumwiede (IDNR Wildlife), Brad 
Krischel (USACE-EC), Jasen Brown (USACE-EC) 

Agenda: 

• Project Status Update
• Go over Cost Effectiveness/Incremental Cost Analysis Best Buy Alternatives
• USACE PDT TSP Selection Recommendation
• DECISION POINT: Sponsor concurrence on TSP Selection

Meeting Minutes: 

• Eagan (PM) provided brief project overview and status update
o USACE PDT provided maps of each of the alternatives (minus the no action alternative)
o Krischel and Brown discussed project measures and AdH model outputs for each alternative
o IDNR comments:

 Are the notches necessary in the rock structure?
• USACE: No notches was ran in the model, but minimal increase in flow within

Piasa Chute but overall loss in flow entering the whole complex, USACE this loss
of overall flow would be detrimental and the no notch option was screened out

 Are the notch number and placement finalized?
• USACE: No, this is at a 25% level for planning design.  The placement of the

notches can be optimized.  The planning study will provide a 35% level of design
that will than go into plans and specs for 100% level design after the report is
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approved.  The planning study seeks to capture intent and function of the 
proposed measures.   

 In terms of the backwater dredging, just removing the sediment plug but not deepening
the interior would not provide additional fisheries benefit.  The sediment plug has
accelerated into the side channel- not so much into the backwater.

• USACE: Dredging the entire backwater to 10 feet was found not to be worth it
due to the very high cost with little added habitat output.  The shape of the
dredge cut for the minimum backwater dredging option will be optimized with
further design.

 In terms of fisheries habitat, the Project should benefit all native riverine fishes.  Lake
Sturgeon have been collected in the vicinity.  No adverse effects are anticipated for any
of the state-listed fishes

 Are there any legal concerns with the island building?
• USACE:  The new islands are designed to 421 to match the head of Piasa Island.

We will discuss the need for further modeling to ensure why comply with no
increased flood heights.

DECISION POINT:  The Project Sponsor, IDNR, had unanimous concurrence that Alternative 4 as the Tentatively 
Selected Plan.  Which includes the following measures: 

Measure Quantity Unit 
 200 ft Braided Dredge Cut 

Stone for 3 braided islands 60,7000 TN 
Stone for Upstream Rootless Island (“blob”) 56,000 TN 

Stone for Riverside Piasa Island 29,900 TN 
Dredging – disposal 3 braided islands 177,000 CY 

Dredging – disposal rootless island 233,000 CY 
Dredging – disposal Riverside Piasa Island 475,000 CY 

Notched Rock Structure between Piasa & Eagles Nest 42,400 TN 

Backwater Dredging* 156,000 CY 

*material assumed to be finer material and will be used to cap newly constructed islands; approximately raise the
newly constructed islands by 1 additional foot (422); no substantial increase in surface area of new islands. Total
acres of constructed island habitat = 76.43 acres

NEXT STEPS:  USACE will set up meeting with NGOs/other stakeholders to discuss the TSP; USACE will optimize the 
minimum backwater dredging design, and rock structure design.  

04 October 2016 (Tentatively Selected Plan Discussion with Stakeholders) 
Agenda: 

• Feasibility Study Status Update
• Overview of each Alternative
• Tentatively Selected Plan Selection and Feedback from Stakeholders

Attendees: 
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Meeting Minutes: 

Introductions 

Eagan provided project overview and update to the group.   

Additional technical information provided by technical team (Krischel, Brown, McCain, and Markert) as needed. 

- Islands built to 421 feet
- Rock Structure built to 421 feet
- All dredging (Piasa Chute & backwater) cut to 10 feet below minimum pool (415.5 ft)
- Notches in rock structure are 400ft each and increase flow and bathymetric diversity currently lacking

in the Project Area
- All new islands will be keyed in with rock

Eagan provided tentative schedule and cost  

Some discussion on the benefits/costs for the 200 ft vs. 300 ft Piasa Chute Dredge Cut 

Overall, the sponsor stakeholders provided positive/supportive comments about the proposed project 

No controversial or negative comments received 

DUE OUTS: 

- Eagan to send out draft tentatively selected plan to the attendees
- Brown/Jasen/Guntren to update alternative maps showing rock placement on the new islands



USACE | Coordination B-41

Upper Mississippi River Restoration 
 Feasibility Report with Integrated Environmental Assessment 

Piasa and Eagle’s Nest Islands HREP 

5. USACE Project Delivery Team Meeting Minutes
The USACE Project Delivery Team held weekly to monthly meetings during the course of the feasibility 
study. The team meeting minutes are part of the electronic administrative record and are available upon 
request.   
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6. IDNR ITAC
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7. IDNR EcoCAT
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IDNR Project Number: 1703666 

Disclaimer 

The Il linois Natura l Heritage Database cannot provide a conclusive statement on the presence, absence, or 
oondit ion of natural resources in Illinois. This review reflects the information existing in the Database al the l ime 
of this inquiry, and should not be rega rded as a final statement on the site being considered, nor should ii be a 
substitute for detai led site surveys or field surveys required for environmental assessments. If additional 
protected resources are encountered during the project's implementation, compliance with applicable statutes 
and regulations is required. 

Terms of Use 

By using this website, you acknowledge that you have read and agree to these terms These terms may be 
revised by IDNR as necessary. If you continue to use the EcoCAT application after we post changes to these 
terms, it wi ll mean that you accept such changes. If at any time you do not accept the Terms of Use, you may not 
oontinue to use the website. 

1 The IDNR EcoCAT website was developed so that units of local government, state agencies and the public 
oould request information or begin natural resource consultations on-line for the Illinois Endangered Species 
Protection Act, Illinois Natural Areas Preservation Act, and Illinois lnteragency Wetland Policy Act. EcoCAT uses 
databases, Geographic Information System mapping, and a set of programmed decision ru les to determine if 
proposed actions are in the vicinity of protected natural resources. By indicating your agreement to the Terms of 
Use for this application, you warrant that you will not use this web site for any other purpose. 

2. Unauthorized attempts to upload, download, or change information on th is website are strictly prohibited and 
may be punishable under the Computer Fraud and Abuse Act of 1986 and/or the National Information 
Infrastructure Protect ion Act 

3. IDNR reserves the right to enhance, modify, alter, or suspend the website at any lime without notice, or to 
terminate or rest rict access. 

Security 

EcoCAT operates on a state of Il linois computer system. We may use software to monitor traffic and to identify 
unauthorized attempts to upload, download, or change information, to cause harm or otherwise to damage this 
site. Unauthorized attempts to upload, download, or change information on this server is strict ly prohibited by law. 

Una uthorized use, tampering with or modification of this system, including supporting hardware or software, may 
subject the violator lo criminal and civil penalties. In the event of unauthorized intrusion, all relevant information 
regarding possible vio lation of law may be provided to law enforcement officials. 

Privacy 

EcoCAT generates a public record subject to disclosure under the Freedom of Information Act. Otherwise, IDNR 
uses the information submitted to EcoCAT solely for internal tracking purposes. 

Page3of3 
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8. Piasa Public Comments from Rivers Project Master Plan Public Review April
2014

Public Comments Card Received at Public Open House for Rivers Project Master Plan at National 
Great Rivers Museum on April 16, 2014 

#1 Project > Piasa Ck. EMP  
#2 Audubon Center Master Plan 

Priority for implementation 

Anonymous 
______________________________________________________________________ 

Comments Received via Email Concerning the Rivers Project Master Plan Update 
(A few comments may seem like duplicates, but they were sent from different email addresses) 

Date: February 5, 2013 

Our names are Edward and Lois Davis.  We are members of the Alton Motorboat Club, the Alton-Wood River 
Sportsmen's Club, Ducks Unlimited and Migratory Waterfowl Hunters. 

We are concerned about the access to the Mississippi River, especially via Piasa Creek. It is almost impossible to 
launch our boat because of the siltage that has built up at the mouth of the creek. 

We pay for hunting and fishing licenses, trailer license, boat registration and boat and trailer insurance yet we do not 
get to enjoy our beautiful river because of the siltage. 

We would appreciate your influence in putting the dredging of Piasa Creek access at the top of your priority list as 
the funds have been alloted for a study by President Obame. 

Thank you for your consideration. 

Mr. and Mrs. Edward E. Davis 
Godfrey, IL 62035 
_____________________________________________________________________________ 

Date: February 6, 2013 

Ms Miller, 

I am emailing you as a boater and fisherman having concerns over the access to Piasa Creek and the siltation in the 
Mississippi River in the area of Piasa Creek. This situation is cutting off our access from the creek to the river. What 
can be done to clean up this siltation and blockage from the creek to the river and visa versa, from the river into the 
creek.  

Any assistance is very much appreciated. 
Mike Lawhon   
Alton Motor Boat Club Member 
_____________________________________________________________________________ 

Date: February 6, 2013 

Sarah, 
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My husband & I am a boat owner and have some concerns about the siltation in the Mississippi River at Piasa Creek 
in Jersey County.   We already have limited access to the river via our public areas and with all the silt in the area, it 
will be extremely hard to access the river at all this Spring .  Any attention you can give this you could give this 
issue, would be greatly appreciated.   

Anonymous 
_____________________________________________________________________________ 

Date: February 6, 2013 

Hello,  
I am a boater and fisherman wanting to give my concerns regarding the siltation issues on the Mississippi River at 
the mouth of Piasa Creek.  This issue needs to be addressed by the Corp as soon as possible.  The situation is going 
to continue to get worse if something isn't done.  We will not have access to the river for recreational purposes or to 
put food on our tables.  We are trying to get folks to come to our area, not run them off. 
Regards, 
Karen M. Pearson 
Godfrey, IL 62035 
_____________________________________________________________________________ 
Date: February 7, 2013 

Good Morning 
I use the creek to gain access to the river 4 or 5 times a week during boating season for fishing in the Mississippi. I'm 
retired and love to catfish as often as possible.  I know from past  the corp builds models to study the effects of such 
actions and then takes it under advisement  then nothing ever happens but here's hoping this time! 

      Cordially John Brandt 
_____________________________________________________________________________ 

Date: February 7, 2013 

Sarah Miller & whom also be concerned;  
I love to fish and have a couple different boats. I use the creek a lot. Access to the creek at low water is a growing 
fear that one day we would not be able to get up the creek or into the river.  
The shallow at the mouth of the creek could clog causing dramatic flooding up creek, it really wouldn't take much 
considering the amount of driftwood I witnessed flowing down the creek last year during a heavy rain.  
Silting at the mouth is a growing problem for boaters.  
 Thanks for listening... 

Bobby Jenkins 
_____________________________________________________________________________ 

Date: February 7, 2013 

being an active boater and fisherman I am very concerned about the Mississippi River access from the Piasa Creek 
area being cut off because of siltation, the island is moving down cutting off Piasa Creek I would appreciate anything 
the Army Corps of Engineers could do to insure river access.   Thank you               

Sent from my iPad 
_____________________________________________________________________________ 

Date: February 7, 2013 

Sarah, 
My wife & I are boat owners and have some concerns about the siltation in the Mississippi River at Piasa Creek in 
Jersey County. We already have limited access to the river via our public access areas and with all the silt in the area, 
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it will be extremely hard to utilize the river at all this Spring. Any attention you could give this issue, would be 
greatly appreciated. 

Dan Cronin  
_____________________________________________________________________________ 

Date: February 8, 2013 

Sarah, 
I am a boat owner and have some concerns about the siltation in the Mississippi River at Piasa Creek in Jersey 
County. We already have limited access to the river via our public access areas and with all the silt in the area, it will 
be extremely hard to utilize the river at all this Spring. Any attention you could give this issue, would be greatly 
appreciated. Linda 

Linda Johnson-Petterson 
Industry-Wide Supply 
PO Box 624 
Alton, IL 62002-0624 
_____________________________________________________________________________ 

Date: February 8, 2013 

Good Morning Sarah, 

I am writing you in regards to a long standing issue that affects boaters trying to access the Mississippi River from 
Piasa Creek.  We have battled the build-up of silt in this area while trying to make our way out on to the Mississippi 
for a number of years. When we are unable to get out onto the river it also has an affect on local businesses, whom 
we support by purchasing such things as fuel, groceries, stopping at restaurants in towns like Grafton, Hardin, 
Kampsville, etc. located on our beautiful scenic water ways.   

Please encourage the Corps of Engineers to appropriate funds to address this crucial area in Piasa Creek as well as 
the public access area nearby. 

Thank you in adavance for any assistance you may be able to provide. 

Jeff Davis 
Dow, IL 
_____________________________________________________________________________ 

Date: February 8, 2013 

Hi Sarah,  

I feel compelled to write to you about the status of Piasa creek and the amount of silt that continues to build.  If the 
situation worsens we will find ourselves unable to get our boat out of the creek.  Please pass this along to the proper 
person who is taking a look at upcoming projects and ask them to take a serious look at our situation. 

Thanks, 

Tom Williams 
FINAL-Quest 90 
Email: tom@quest-cs.com | www.quest-cs.com  
_____________________________________________________________________________ 

Date: February 8, 2013 

mailto:tom@quest-cs.com
http://www.quest-cs.com/
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I am concerned about the siltation in the Mississippi River in the area of Piasa Creek. This siltation is cutting off our 
access from the creek to the river. 
Anonymous 
_____________________________________________________________________________ 

Date: February 8, 2013 

To whom it may concern, 

I am writing in regards to the continuing issue of silt build up in Piasa creek and the effect it will have on local 
boating and economy.  Please review current projects being considered for the river and take a look at the issue we 
are facing. 

thanks, 

John Walters 
_____________________________________________________________________________ 

Date: February 8, 2013 

Good morning Sarah. 

As a boater, I am concerned about the siltation in the Mississippi River, in the area of Piasa Creek. This siltation is 
cutting off our access to the river, from the creek. 

Please take this into consideration, when looking at future projects. 
Sincerely, 

Amy Williams 
_____________________________________________________________________________ 

Date: February 8, 2013 

Dear Ms Miller, 
as a concerned fisherman and boater i would like to draw your attention to the silting problem at the mouth of Piasa 
Creek. the area outside the creek has gotten appreciably worse in recent years to the point where there are many 
times i am unable to make it over the power plant to fish. the area by piasa island seems to be getting more and more 
shallow. 

i would like to appeal to the corps to help in addressing the river access from piasa creek. 

thank you 

mike 
_____________________________________________________________________________ 

Date: February 8, 2013 

Sarah, 

As a long time boater, I have gradually noticed the increase of siltation at the location of Piasa Creek and the 
Mississippi River. The siltation continues to worsen as the years progress. There have been several weekends within 
the last 2-3 years where this location is impassable with my 22ft open bow ski boat while other locations have no 
issues (Marquette Park, Hardin, Grafton, Alton, ETC). This will require me to remove my boat from my lift and 
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transport it to the nearest public ramp (Grafton, IL – 9 miles from Piasa Creek). Any help with this situation would 
be greatly appreciated by many. 

Thanks, 

Casey Stutz 
_____________________________________________________________________________ 

Date: February 8, 2013 

To whom it may concern, 

I am a frequent boater of the Mississippi river near the Alton-Godfrey area.  I gain access to the Mississippi river 
through the mouth of the Piasa creek.  I am concerned about the land build up and low water levels of the Mississippi 
River in the area of Piasa Creek. This siltation is cutting off our access from the creek to the river.  Please consider 
investing in correcting this ongoing issue in order to keep boat traffic active through this passage. 

Sincerely, 

Chad Stutz 
_____________________________________________________________________________ 

Date: February 8, 2013 

As a boater , I am concerned about the siltation in the Mississippi River in the area of Piasa Creek. This siltation is 
cutting off our access from the creek to the river. 

Thanks for your help, 

Chris Beiser 
crbeiser@charter.net 
_____________________________________________________________________________ 

Date: February 8, 2013 

As a hunter, I am concerned about the siltation in the Mississippi River in the area of Piasa Creek. This siltation is 
cutting off our access from the creek to the river. 
Anonymous 
_____________________________________________________________________________ 

Date: February 8, 2013 

As a hunter, I am concerned about the siltation in the Mississippi River in the area of Piasa Creek. This siltation is 
cutting off our access from the creek to the river. 
Anonymous 
_____________________________________________________________________________ 

Date: February 9, 2013 

Hello, 

Being a fisherman, I am concerned about the siltation in the Mississippi River in the area of Piasa Creek. This 
siltation is cutting off our access from the creek to the river. 

mailto:crbeiser@charter.net
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Is there anything the corp can do to keep the mouth of Piasa creek open? I and many of my friends would appreciate 
it. 

Thank you, 

Mark Manis 
Godfrey, IL 
_____________________________________________________________________________ 

Date: February 9, 2013 

I am a boater out of pasia creek. I some times can not get out of the creek do to the silting in of mud and sand. I love 
the river. If there is anything you could do so we could have better excess I would be very thank full.  

Sent from my iPhone 
_____________________________________________________________________________ 

Date: February 10, 2013 

As a recreational boater, hunter, and fisherman, I am concerned about the siltation at the mouth of Piasa Creek where 
it joins the backwater at the Mississippi river.  This has been occurring over many years and is close to closing the 
access to the river.  There are two marinas and a State of Il leased ramp access at this location.  It would be tragic if 
this were not available in the future.  I am urging the Core look at this situation and see if anything can be done to 
rectify it.  Thanks for your attention to this memo. 

Richard Boyer 
_____________________________________________________________________________ 

Date: February 11, 2013 

Sarah,  Our friends at Alton Motor Boat Club have asked us for our help in resolving an issue with silt build up in the 
Piasa Slough area! As fellow boaters and members of the IRBBA we feel it's our duty to help them with this issue. 
The River belongs to all of us! Our home port is Heritage Harbor in Ottawa. We are a new harbor and don't have a 
silt issue yet! Most of our members have been down river whether to the peoria pool or beyond we know there is a 
problem with silt build up! I hope just by letting you know that other clubs are aware of this issue and we care about 
the well being of our fellow boaters at Alton Motor Boat club that you will do everything in your power to resolve 
this matter!              

        Joe Baller 
         Commodore H2O Boat Club 

_____________________________________________________________________________ 

Date: February 11, 2013 

As a boater fisherman and hunter, I am concerned about the siltation in the Mississippi River in the area of Piasa 
Creek. This siltation is cutting off our access from the creek to the river. I have been using this access for 40 years it 
is the worst I have seen in a long time. Any help would be appreciated. 
Thanks 

Kevin Gryzmala 
_____________________________________________________________________________ 

Date: February 12, 2013 

I am a boater on the mississippi river. I berlong to the Alton Motor Boat Club. At this point we are having a big 
problem of getting in and out of the creek from the river. It is next to impossible at this point in time. Even at normal 
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pool, it is still a big chance to get in and out. We would appreciate if this matter could be addressed.  Thank You very 
much.  Patrick Brogan 
_____________________________________________________________________________ 

Date: February 12, 2013 

As a family boater and duck hunter.I would like to see the sand bar be addressed at the mouth of Piasa Creek.It gets 
harder and harder every year to take the family out in the boat.Also it's an added danger in the dark going duck 
hunting early in the mornings.Thank you Steve Kelly 

Sent from my iPad 
_____________________________________________________________________________ 

Date: February 12, 2013 

As a boater, I am concerned about the situation in the Mississippi River in the area of Piasa Creek.  The situation is 
cutting off our access from the creek to the river. 
Anonymous 
_____________________________________________________________________________ 

Date: February 12, 2013 

As a boater, I am concerned about the situation in the Mississippi River in the area of Piasa Creek. The situation is 
cutting off our access from the creek to the river. 
Anonymous 
_____________________________________________________________________________ 

Date: February 12, 2013 

As a boater, I am concerned about the situation in the Mississippi River in the area of Piasa Creek.  The situation is 
cutting off our access from the creek to the river. 
Anonymous 
_____________________________________________________________________________ 

Date: February 12, 2013 

Thanks Sarah for continuing to read. I have been a boater for nearly thirty years on the Mississippi river from Alton 
to Havana to Peoria, but primarily in the Alton pool.  

The concerns about the silt at Piasa creek are not new and would be greatly appreciated if this area could be dredged 
clear.  

The surrounding bussinesses in the area would benefit from the increased boating traffic and revenue created by us 
boaters if this area could be navigated but if boats can't get to the river, no boating could be done.  

Thanks much for your time 

Ken Hillier    
Average boating guy 
Granite City Illinois 
_____________________________________________________________________________ 

Date: February 13, 2013 
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As a boater, I am concerned about the situation in the Mississippi River in the area of Piasa Creek.  This situation is 
cutting off our access from the creek to the river. 
_____________________________________________________________________________ 

Date: February 13, 2013 

Sarah 
  I am very concerned about the filling in of Piasa creek. 
This has been access for boaters to the mississippi for as long as I can remember. 
There are two marinas , two public boat ramps,and many cabins and houses on the filling in Piasa creek. 
boaters fisherman and hunters cant get to the river any more. 
Please restore our access to the great Mississippi river. 
   sincerely 
JON MILLER 
_____________________________________________________________________________ 

Date: February 13, 2013 

As a boater, I am concerned about the siltation in the Mississippi River in the area of Piasa Creek.  This siltation is 
cutting off access from the creek to the river.  I believe it’s the Corp. of Engineers duty to keep the waterways open, 
for all boats, including pleasure boats.  We as tax payers, pay a great deal of money to the Federal Government every 
year for these services. 

Steven C. Jones 
_____________________________________________________________________________ 

Date: February 13, 2013 

Concerned...pool 26 Piasa creek entrance and surrounding waterways are in grave danger 
Of closing off for pleasure boating..silt , logs,  and sunken items are  a major issue...Piasa harbor public ramp itself is 
almost unusable...these are tax dollars????  As a boater we pay the state for tags.   We own a 33 ft cruiser harbored at 
Alton motor boat club...we need 2 ft of water under our boat...the only passage way to get out is Piasa creek...when 
you get to the access at river you best know the way to cross... Have seen many nice boats become beached at this 
point.    PLEASE HELP   Pool 26 is a very beautiful area PLEASE KEEP PIASA CREEK ACESS OPEN.  Thank 
you 
Sent from my iPad 
_____________________________________________________________________________ 

Date: February 13, 2013 

Sarah, 

I am an avid boater and fisherman that uses Piasa Creek to access the Mississippi River.  I am concerned the active 
silt deposition at this access area and am hopeful this is something the Corps is interested in addressing.  I know I am 
among many other boaters and fisherman that have strong feelings on this issue.  Please let me know if there is 
anything citizens such as myself can do to help expedite action on this issue. 

Thanks, 

D. Tim Arnold
Godfrey, IL
_____________________________________________________________________________

Date: February 13, 2013 
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Dear Sarah, 

As a boater, I am concerned about the siltation in the Mississippi River in the area of Piasa Creek. This siltation is 
cutting off our access from the creek to the river. 

Please help us to save Piasa Creek!! 

Thank you, 
Laura 
_____________________________________________________________________________ 

Date: February 13, 2013 

As a boater I am very concerned about the condition at the mouth of Piasa Creek where it enters the Mississippi it 
needs to be dredged to allow entrance to the river every year it gets worse. Thank you for your attention to this issue.   
Judy NAUGHTON  

Sent from my iPad 
_____________________________________________________________________________ 

Date: February 13, 2013 

As a boater, I am concerned about the siltation in the mississippi river in the area of piasa creek.This siltation is 
cutting off our access from the creek to the river.  

Please address this issue to save PIASA CREEK and make boating on the Mississippi River enjoyable again. 

Thank you, 

Vicki Miller 
vampog@charter.net 
_____________________________________________________________________________ 

Date: February 14, 2013 

As Commodore of the Illinois River Boating Association, it has come to my attention that on of our clubs, Alton 
Motor Boat Club is having trouble trying to keep there access to the Mississippi River. The silting in of the Piasa 
creek is becoming a concern. We would appreciate it if in your planning for future work on the waterway, you would 
address this problem. 

THANK YOU 
JOHN FUSINETTI 
COMMODORE I.R.B.B.A. 
_____________________________________________________________________________ 

Date: February 14, 2013 

As a long time member of the Alton Motorboat Club, I am very concerned with the silt in the Mississippi River at 
Piasa Creek.  It continues to build up and causes many problems for all boaters gaining access from the creek to the 
river.  Piasa Creek also has a public boat ramp and there are the two marinas on the creek.  If this problem is not 
resolved in the near future, all of those recreational boaters, fisherman and hunters would no longer have access to 
the river from the creek. 

Thank you for considering my plea to resolve the siltation at Piasa Creek. 

mailto:vampog@charter.net
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Susie Siatos 
Manager 
Community Title & Escrow, Ltd. 
2600-D State Street 
Alton, IL 62002 
_____________________________________________________________________________ 

Date: February 14, 2013 

Good morning Sarah  

I am sending you this email in hopes that you can help to address the siltation build up where Piasa creek enters the 
Mississippi This area continues to get worse every year and as a boat owner it threatens to close the enter and exit to 
the creek and the harbors and public launches it this area it also created allot of maintance issues and wear on me 
boat. 
I would hate to see the harbors suffer and additional loss of revenue due to the decreasing access to the creek 

Thank you for your attention to this issue 

Greg Naughton  
_____________________________________________________________________________ 

Date: February 13, 2013 

Sarah,  

I have been an avid boater all my life and a member of the Alton Motorboat Club located in Jersey County IL on 
Piasa Creek.  I would like to see the Corps continue to proceed with the Alton Pool/Piasa Creek Project to dredge the 
creek opening so that ALL BOATERS can continue to enjoy this scenic area of our river.  It has become dangerous 
for boaters to proceed through this area due to the silting of the creek mouth and the head of the Alton Lake.   

Thank you for your time and efforts at keeping our river accessible to everyone. 

Patrick Wrischnik 
4602 Levis Ln 
Godfrey, IL 62035  
_____________________________________________________________________________ 

Date: February 14, 2013 

Dear Ms. Miller, 

I have used Piasa Creek Public Launch area for 30+ years for access to the Mississippi River and the Alton Lake 
created by Lock and Dam 26. 

I have since moved from powerboats to a sailboat and even with a retractable keel I can no longer use Piasa Creek to 
access the launch, marinas, or fuel that is available.  The situation at the mouth of the creek is inhibiting public access 
of all kinds to the river system.  

I would like to encourage you and the USACE to make improving the mouth of Piasa Creek a priority.  Allowing 
access to the river systems allows sportsmen of all types (hunters, fishermen, boaters, etc.) to enjoy the wonderful 
natural resource we have from the Alton Dam to the confluence of the Mississippi and the Illinois Rivers.    
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I am in the insurance business and I am sure there is an economic impact of increased boating (fuel, supplies, 
insurance cost, boat end equipment purchases) but I am contacting you as an individual boater, hunter, and 
fisherman. 

Thank you for your consideration. 

Jeff Luken, CPCU 
The Luken Agency, Inc. 
120 West Third Street 
P. O. Box 8006 
Alton, IL 62002 
_____________________________________________________________________________ 

Date: February 14, 2013 

As a boater, I am concerned about the siltation in the Mississippi River in the area of Piasa Creek.  This siltation is 
cutting off our access from the creek to the river.  Please help us who love the river and enjoy its beauty. 

Thanks 
Donna Fisher 
_____________________________________________________________________________ 

Date: February 15, 2013 

As a user of the Piasa Creek public launch facility, I am deeply concerned about the silting at the mouth of the creek 
making it nearly impossible and somewhat dangerous to access the Mississippi. 

John Thompson 
Godfrey, Il 
_____________________________________________________________________________ 

Date: February 15, 2013 

My husband and I were in hopes to attend your meeting however we both had work obligations.  We have lived on 
the “river”side of Godfrey all of our lives and have enjoyed public access into the creek and now are active with the 
alton motor boat club.   

As an avid water family we are very upset about the situation of the Mississippi River especially in the area of Piasa 
Creek.   With today’s technology and mass media tools, people just don’t get outside like they used to.  We hate 
seeing this happen for our grandchildren and others.  We are in hopes that you take into consideration that area to 
resolve the issue as Corps Planning.   

In addition, I would ask that you look at the area of Clarksville Damn area where the island splits.  We always fished 
that the corp had dikes to help the flow.  It is not accessible anymore.  My husband could pin point the area better if 
further assistance is needed in the area I am speaking about. 

Thank you for any and all considerations, 

RESPECTFULLY, 

Debbie K. Wedding 
Office Administrator 
Contract Services Group 
American Water Enterprises - EMC 
4725 Brecht Lane 
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P. O. Box 54 
Godfrey, IL  62035 
_____________________________________________________________________________ 

Date: February 16, 2013 

As a family of boaters, we are concerned about the situation in the Mississippi River in the area of Piasa Creek. 

This situation is cutting off access from the creek to the river. 

Your consideration would be greatly appreciated in this matter. 

The Snyder Family 

Rebecca Snyder, QMRP/RSD 
_____________________________________________________________________________ 

Date: February 17, 2013 

Sarah, 

As a boater I am concered about the situation in the Mississippi River in the area of Piasa Creek. 
The situation is cutting of our access from the creek to the river. WHAT ARE YOUR PLANS? 

Sincerely, 

Scott E Fowler 
bryant454@charter.nett 
_____________________________________________________________________________ 

Date: February 18, 2013 

I (and my family) boat and fish on the Mississippi River.  Due to siltation, my access to the River by way of Piasa 
Creek is hampered, and gets worse each year.  This access is shallow at best and worse at other times.  Any help you 
could provide 
with this situation would be appreciated.    
Noel "Butch" Rister 
_____________________________________________________________________________ 

Date: February 18, 2013 

Hi Sarah 

As a boater I am concerned about the situation in the Mississippi River in the Piasa Creek area.  The access from the 
creek to the river is being endangered.   

I hope you can help! 

Thank you, 

Tom Spain 
_____________________________________________________________________________ 

Date: February 19, 2013 

mailto:bryant454@charter.nett


USACE | Coordination B-61

Upper Mississippi River Restoration 
 Feasibility Report with Integrated Environmental Assessment 

Piasa and Eagle’s Nest Islands HREP 

I have been boating out of Piasa Creek for over 30 years and over the past several years the mouth of the creek has 
been filling in to the point that we will be cut off from getting to the river. A few people have marked a very small 
channel which enabled us to get out last year! Please consider dredging the this area for the benefit of Piasa Harbor, 
Alton Motor Boat Club and all the people who use the public ramp. 
Anonymous 
_____________________________________________________________________________ 

Date: February 19, 2013 

Good morning Sarah 

My husband and I are boaters that thoroughly enjoy boating on the Mississippi River.  We boat from March to 
November, we enjoy the relaxation of it all.  I am however concerned about the siltation in the River in the area of 
Piasa Creek.  This siltation is cutting off our access from the creek to the river.  I seems to have gotten worse in the 
last few years.  If funds come available to dredge this area of Piasa Creek, it would be appreciated not only by me & 
my husband but also by the hundreds of other boaters who use Piasa Creek to access the Mississippi River. 

If you have any questions please feel free to contact me.  Thank you for your time. 

Sincerely 
Shelley Ragan 
_____________________________________________________________________________ 

Date: February 19, 2013 

Ms. Miller...I have been accessing the Mississippi from Piasa Creek for over 50 years as a fisherman, hunter and 
pleasure boater. I am very concerned about the siltation cutting off access to the river and would appreciate Corps 
action in this regard. 
Cordially, 
Larry Brown 
_____________________________________________________________________________ 

Date: February 19, 2013 

Dear Sarah 

The siltation that is building up in the area of Piasa Creek on the river is causing concern for me as a boater.  This 
siltation is cutting off my access from the creek to the river.  Not only does this effect me, it is worrisome to 
hundreds of other boaters who use the creek to get to the Mississippi River.  I hope something can be done about 
removing this silt build up. 

Thank you for you time. 

Sincerely 
Nolan Ragan 
_____________________________________________________________________________ 

Date: February 19, 2013 

Please favorably consider and highly prioritize the Alton Pool/Piasa Creek Project to dredge so boaters (pleasure, 
fishermen, hunters) can enjoy this scenic area of our great Mississippi River. It has become dangerous to proceed 
through this area due to the siltation of the Piasa Creek's mouth and head of Alton Lake. 
Thank you 
_____________________________________________________________________________ 
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Date: February 19, 2013 

Sara 
Please push the Piasa project to dredge the creek and river access so all kinds of people can enjoy the area. 
thanks 

--  
Scott Dorris  
_____________________________________________________________________________ 

Date: February 19, 2013 

I travel from Starved Rock to Alton by boat.   I enjoy traveling to Alton.  Please work with the Boat Club.  I will not 
continue my trips.  I travel with several boats and we spend a lot of money in many towns along the river.   The 
Alton Motor Boat Club must be protected! 

Sincerely, 

Pat Feehan 
Political Action Officer of the Illinois River Basin Boating Association 
_____________________________________________________________________________ 

Date: February 20, 2013 

To Whom It May Concern, 

As a life long boater on the Alton Pool who uses Piasa Creek I am asking that the Corp please dredge the entrance to 
the creek as every year it is getting more and more difficult to get in and out of this area! It is now to the point that in 
the near future we will not be able to navigate this area anymore. Please consider this request!!!!!!!!!!!!!!!!!!!!!!!!!! 
Anonymous 
_____________________________________________________________________________ 

Date: February 20, 2013 

As a boater and member of the Alton Motorboat Club, I am concerned about the silting in of piasa creek. The 
siltation is cutting off access to the river. In times of low water an emergency boat would have a hard time getting out 
the mouth of the creek. 
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Rich Kortkamp 
_____________________________________________________________________________ 

Date: February 20, 2013 

Dear Sarah 
Our family is a third generation boater of the Alton pool and we are very concerned about the situation at the mouth 
of Pisistratus 
Anonymous 
_____________________________________________________________________________ 

Date: February 21, 2013 

Dear Ms Miller, 
 i am writing to draw your attention to the silting problems at teh mouth of piasa creek. there has been a progressive 
problem silting problem as you exit the creek. there have been numerous times when i have had to help unsuspecting 
boats off the sand and mud as they go straight out of the creek. 
this is a significant hazard and needs to be addressed before someone gets hurt seriously. 

thank you 

mike 
_____________________________________________________________________________ 

Date: February 22, 2013 

Sarah -  

I just wanted to say I am concerned about the amount of siltration in the Mississippi River at Piasa Creek. The 
buildup is making it hard to access the river from the creek. 

Thanks, 
Jim Brown 
_____________________________________________________________________________ 

Date: February 22, 2013 

Dear Ms. Miller, 

As a boater, fisherman, and hunter, I am concerned about the situation in the Mississippi River in the area of Piasa 
Creek and other areas.  This siltation is cutting off our access from the creek to the river.  I feel wrong placement of 
dredged material is the cause i.e. Grafton Ferry Crossing. 

Sincerely, 

Ed Amburg 
_____________________________________________________________________________ 

Date: February 24, 2013 

Sarah, I am an avid boater, fisherman and hunter and I am concerned with river access out of Piasa  Creek. The 
siltation in the chute just outside the creek has limited access to the river. 

Any help in this concern would be appreciated. 
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Sincerely, Michael Reese 
_____________________________________________________________________________ 

Date: February 26, 2013 

Being a pleasure craft boater using the Illinois Waterway, I am asking you and the office of the Army Corp of 
Engineer's to consider keeping open the mouth of Piasa Creek.  

We have traveled to Alton Motor Boar Club and would like to be able to keep doing that in the future, via the Illinois 
waterways. 

I respect the time and concideration in this matter. 

Respectfully, 

William J. Parrott 
member of Starved Rock Yacht Club of Ottawa Ottawa, IL. 61350  
_____________________________________________________________________________ 

Date: February 27, 2013 

Hello Sarah, 
I live in Godfrey and work in Alton. My family and I enjoy getting outside for exercise and to view the area's 
landscapes and especially birds. As a Godfrey resident the best new feature is the Piasa Harbor project where we can 
enjoy views of the river and see a great variety of birds. I think the average citizen would most appreciate the Corps 
continuing these projects, working with local organizations and land trusts to establish and preserve our natural 
features for public use. 

I think if you asked the average citizen what the Corps does they would say you run the lock and dam and the river. 
While I enjoy the educational displays at the lock and dam and realize it is a great place for visitors  to the area it is 
not a place I visit regularly like a park.  
The bike trails are also a wonderful feature of the area and are enjoyed by many. The new research center is also very 
promising. 
Please keep me posted on your Rivers Project! 
Jim 
_____________________________________________________________________________ 
Date: February 27, 2013 

Hello Sarah 
        My name is Darlene Seidler, and I am sending you this email because I am concerned about the Piasa Creek 
access. I have been a boater and fisherman my whole life, and would like to continue to access the river from Piasa 
Creek. Please help. 

   Thank You 
     Darlene 

_____________________________________________________________________________ 

Date: February 27, 2013 

As a Mississippi River boater I would like to express my concern with the Piasa Creek entrance from the River. 
Watching the demise of Piasa Creek over the last several years is a little dissapointing being that it main cause is the 
silting in from the River. I am hoping to see something done by the Corp in the near future. I understand that money 
is tight in all areas of Government at this time. It is also tight in our family as with many others. We spend much of 
our vacation time on this part of the river during the summer months along with many of our friends. We would truly 
like to keep access to our club available for years to come along with the public access located in the creek. We do 
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what we can to enjoy one of the most beautiful parts of the Mississippi and to help keep it clean. Please help us keep 
it useable. 

Thank you 

Cory, Vicki, Hallie, and Brady Schilling 
_____________________________________________________________________________ 

Date: February 27, 2013 

Good afternoon, 

As boaters, we are concerned about the situation in the MIssissippi River in the area of Piasa Creek. 
This situation is cutting off our access from the creek to the river. 

Looking forward to spring, when we can hopefully enjoy our beautiful Mississippi. 

Vic & Vicki Christian 
5004 Terry Dr. 
Alton, IL 62002 
_____________________________________________________________________________ 

Date: February 28, 2013 

I am concerned about the situation in the Mississippi River in the area of Piasa Creek.  The situation is cutting off 
access from the creek to the river.  I urge you to address this situation as funds become available.  Thank you, 

Judy Boyd 

_____________________________________________________________________________ 

Date: March 2, 2013 

Dear Ms. Miller, 

I understand that you are taking input on the river projects in and around the Alton pool. As a frequent user of the 
Alton pool I believe that the Piasa Creek/Piasa Slough area should be on the top of your list of projects. The 
underwater structures places upstream adjacent to the river road may have helped keep the channel clear, but they 
have significantly changed the flow and siltation in and near the mouth of Piasa Creek.  

I consider that the Corps fixing the Pisas Creek area only as an extension of the original project to build structures 
upstream to benefit the channel. 

Thank you, 
Bob Sullivan  
_____________________________________________________________________________ 

Date: March 2, 2013 

In 2012 I logged more than 30 round trips through the Piasa Creek access in various boats from a canoe to a cruiser. I 
am very concerned with the contined silt build up in the middle of the slough near the mouth of Piasa Creek. In my 
cruiser which draws only ~32" of water, I frequently bumped the bottom when the pool was pulled down. Please put 
this project at the top of your list for the Alton Pool area. The Piasa Creek access is home to many boaters. The 
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closure of the slough due to silt build up will deprive many people from using pool 26. The next decent access open 
to the public is at Marquette Park on the Illinois. 

Thanks you, 

Bob Sullivan 
_____________________________________________________________________________ 
Date: March 2, 2013 

Sarah, 

I am a member of the Alton Motorboat Club and the Alton Waterski Club so we regularly use piasa creek to access 
the Alton Pool. The build up of silt is causing problems not only to access the river but also in the ski area between 
Clifton Terrace and piasa creek. Please make this issue a priority for projects in the near future.Thank you. 

Brad Maher 
_____________________________________________________________________________ 

Date: March 2, 2013 

As a sportsman utilizing Piasa Creek access I am very concerend that this area is silting in to the extent that is almost 
impossiabe to use the facalities at this location. In past years this area has seen considerable use by pleasure  boaters, 
fisherman, and hunters but as time has past the silitation has continued and made access to the river near impossiable.  
If this continues I am concerned for the Alton Motor Boat Club which leases property from the Corps of Enginers 
and Piasa Marina and the public ramps at this location being viable recreation outlets for local residents and the many 
tourist that flock to this area to utilize the unique sights and amenities supported by the Sierria Club The Great 
Riverlands Land Trust The Alton Motor Boat Club The Illlinois American Water Co. just to name a few.  I would 
hope that you would visit the Piasa Creek area the facailities there have expended considerable monies to make there 
facalities top notch it would be ashame to see this all go for not. 
Thank you for any support in this matter it would be greately appreciated by many. 

Cordialy Yours 
Art Tomerlin 
Past president East Side Industrial Rivermans Past Commodore Alton Motor Motor Boat Club  
____________________________________________________________________________ 
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would continue to be submerged, reducing the availability of this habitat for aquatic and wildlife 
species. Th Riv r R sources Action Team, an interagency coordination team of state, federal and 
nongovernmental .representati\•es, recommended and supported action in the study area, because it 
provides opportunities for significant i..land and aquatic ecosystem benefits. 

The . c pe f the 'tudy and purpose of the proposed pr~i~ct ar to improve the quality and diversity 
of aquatic and island ecosystems within the study area. The study area is comprised of l 381 acres 
of side channeL main channel, islan~ and back ater habitat. The objectives to meet th.is goal, as 
identified in the Draft EA, are to: 

► increase aquatic side channel habitat with d pth and flow diversity; 
► increase connected backwater habitat with depth div rsiry for enhanced backwater fisheries 

habitat benefits; and 
► restor diverse island mosaic. 

Cost-effectiveness and incremental cost analyses (CE/lCA) was applied to nine alternatives. The 
CE/JCA resulted in the identification o five cost-effective altematives2, two of which (Alternatives 
4 and 8) are considered "best buy'· plans: 

► Alternative J: • o ction; 
► Alternative 4: 200-1001 braided dr dge cut, notched rock structure, minimum backwater 

dredging, and island diversity; and 
► AJtern.arive 8: 300-foot braided dredge cut, notched rock structure, maximum backwater 

dr dgi.ng, aod island divei:sity 

The action alternatives wouJd re ult in positive loo,,.-terrn benefits lo approximate! ' 76 acres of 
island habitat and approximately 76 acres of back'wat.er habitat by increasing connectivity and depth 
and improving and flow for approximately 48 • acres of side channel habitat in and around Piasa 
and Eagle's • est Isl.ands. The action alternatives would also result in some conversion of cover 
types, but the resulting changes would provide habitat for a great r diversiry of species. 

The Draft EA compared these three alternatives based on their anticipated environm ntal effects. 
Along with that information. th Pr jeer Delivery Team and ID JR evaluated the best bu_ 
alternatives in their ability to m t the study obj ctive . Alternative comparison and evaluation led 
to identification of a Tentatively Selected Plan (T ·P) - All mative 4. The Draft EA indicates 
A.Jteroative 4 best meets the study objectives via the restoration of approximately 76 acres of island 
babitat, and approximately 49 acres of backwater by increasing connectivity and depth. ·Alternative 
4 also improves depth and flow for approximately 485 acres of side channel habitat within the tudy 
area. Alternative 4 includes: l ) excavating Piasa bute with a 200-foot braided dredge cut l O feet 
below the minimum pool water elevation; 2)excavating Piasa Island Backwater to IO feet below the 
minimum pool water elevation to improve entrance conditions to restore connectivit and fisheries 
habitat; 3) constructing a notched rock structure to improve flow and bathymetric d.iversi.ty within 
the study area; and constructing i land usiog the dredge material with stone protection to restore 
historic island mosaics. Materials removed from Piasa Chute would be beneficial!_ re-used to 
construct the island restoration measures. 

2 A COSHtifective altenHtuv.e 1s defwed as oru:· n11 erc r)O ther alt.en1.ativt cao achievt the same level of output (na. AAHU) n.1 a lower cost, or a greurer 
)e\.le} of ouiput a! 01-t sa.n-.c or le oos:t. 

2 
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IDJ\,'R has agreed to be the Non-Federal Spon or, and the U.S. Fish and Wildllfe S rvic (U FW ) 
would erve as the Federal project spousor. 

EPA recommend the following i sues be addressed before a decisioo i. made. 

Bacl-.-water Fisheries 
As tated in the Draft EA, "Suitable backwater habi at is needed to suppon a healthy backwater fish 
as emblage ... . Based on water quality data collected by UMRR-L TRM (Uppvr Mississippi River 
Restoration Program - Long Term Resource Monitoring), the average depth of the backwater 
ranges from 1.25 feet to 3 .5 feet, which is not ad quate to sustain a b~althy backv,ater fish 
assemblage. Depths of greater than 5 feet ar typically desired to maintain seasonal conditions 
(e.g., water temperature and diss lved oxygen concentrations) required to sustain bad.-warer fish 
communities throughout the year. ln addition. lirnited-w-no aquatic vegetation occurs within the 
backwater. 

Alternative 4 may provide additional opportunities for m rg nt vegetation within Piasa lslaod 
Backwater. Tbe measure of island restoratioo includ d in all considered acti o alternatives may 
also p ovide opportunities for emergeot vegetation to develop. Therefore. the considered action 
alternatives may have a posi tive effect on submersed aquatic vegetatiou.'· (emphasis added) 

Recommendations: Because aquatic vegetation is an i_mp rtanL food source for migrat ry 
wat rfowl and habitat for fish, EPA recommends tbe EA analyze and discuss bow tbe problem of 
limited aquatic vegetation will be addressed as pan of the proposed project. 

lavasive Species 
As staled in the Draft EA "Reed canary grass and Japanese bops (invasives) are present on Piasa 
and EagJe's est Islands. \J\;itb or witbout the proje.ct. these plant are expected to continue to be 
prevalent on the islands. Therefore, the no action and considered action alternatives would have no 
effect on reed canary grass and Japanese bops compared to existing conditions. 

Probable and unavoidable adverse impact could occur relating to any oft.be preceding discussed 
resources. These impacts would be mi.airu.ized by implementation of avoidanc , minimization, and 
use of best management practices during construction. ' 

Recommendations: Tbe Draft EA does not include proposed measures to control invasiv s. PA 
recouuueods treatment actions and objective for invasives control and/or for native vegetation 
cover ( .g., maximum invasi ves coverage of 15 percent) should be included in tbe Draft EA. 
Without aggressive treatnJent of invasives, the proposed project's benefit (habitat units) will likely 
be diminished. 

Floodplain Habitat 
As stated in the Draft EA, "lmpacts of No Action Alternative: Without. the project, open water 
would likely be the dominant land features within the floodplain landscape. The forested islands, 
which fall within lower land surface elevation , would continue to support flood -tolerant tree 
species. Nut-producing trees would cootioue to be a min.or component of the overal l forest 

3 
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inventory ofth e i lands. Piasa Island Backwater is likely to convert from aquatic habitat to land 
through time, wruch may provide addi tional etland habitat, but at a trade-off of losing valuable 
backwater habitat within Pooi 26. Therefore, this alternative w uld have a negative effect on 
floodplain habitat. 

Impacts of Considered Action Alternatives: The forested islands of Piasa and Eagle' est would 
continue to be distinctive features within tbe floodplain landscape, and the newly restored island 
would add additional complexity and diversity within the study area Piasa Island Backwate is 
expected to be maintained as aquatic habitar rather than convert to terrestrial habitat. Alternative 4 
would allow for floodplain habitat diversity on Piasa Island with forest, emergent wetland and 
aquatic habitats, while .AJtemative 8 would have less opportunity for emergent wetlands due to the 
larger area of the dredge cut. Therefore, the onsidered action alternatives would have a positive 
effect on floodplain habitat" 

Recommendations: lfUSACE anticipatt: that additionai nut-producing trees wiU naturally 
recolonize tbe project area, EPA recommend tbe EA discuss: 1) whether this habitat type could be 
increased by planting native woody species; and 2) whether USAC will couunjt to planting nut
producing trees, and if so, in what quantities. Without th" planting of native tr e pecies. the 
proposed project's benefit (habitat units) will like! be diminished.. especially given the pot otial 
spread of invasives. 

Maintenance Considerations 
As stated in the Draft EA, "The proposed measures have been designed to ensure low annual 
maintenao requirements. Mainienance will include removing vegetation and debris from the 
notched rock structure and the stone protection on the restored island." 

Recommendations: EPA strongly recom.uwnds USACE commit to disposing of vegetation in a 
manner other than burning, as burning vegetation increases air impacts. 

Air Impacts 
'While EPA recognizes that de minimi.s impacts to air quality are expected, implementation of th 
T P is expected to have short-term, temporary impacts to air quality from diesel emissions. 

Recommendations: Diesel emis ions and fugitive dust from project construction may pose 
environmental and human health risks and hould be minimized. In 2002, EPA classified die el 
emissions as a likely human carcinogen, and in 2012 the lntemational Agency for Research on 

ancer concluded that diesel exhaust is carcinogenic to humans. Acute exposures can lead to other 
health problems, such as eye aud nose irritation, headaches, nausea, asthma, and other respiratory 
system issues. Longer term exp ur may worsen heart and Jung d.isease.3 PA recommends 

ACE consider the protective measures listed a the enclosure - Construction Emission Conn·ol 
Checklist and commit to applicable measures in any decisi n documents and contracts. 

3 https://www3 .cpa.gov/region.1/eco/die. el/health_ effects.html 
4 
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Lastly, the Draft EA indicates tbe T P best meets the study objectives and is deemed acceptable by 
the □on-federal sponsor, ID , as well by W , ooo-govemroeutal organizations, and the 
public. EPA values the inclusion of reb·ant resource agency determinations couceruio.g tbe 
proposed actioo.s. 

EPA appreciates tbe opponunity to review and comment on this propos project. Pleas ~nd 
future NEPA documems concerning this proposed project to our office. If you have any questions 
about this letl-er, please contact Kathy KO"'-'al of my staff at 312-353-5206 Cir via email at 
kowal.kathleen@epa.!!ov . 

. incerely, 

~~ 
~ eunetb A. Westlak~ 

. EPA Implementation Section 
Offic Clf Enforcement and Compliance Assurance 

Enc osure: Construction £mission Control Checklist 

cc: (via email) 
Heidi Woeber, Rock Island District, USFWS 
Marshall PlumJey, R:ock lslaod Di tr:ict, U ACE 
Adam Rawe, Division of · cosystems and nvirooru ut. Ill inois Department ofNatural 

Resm!fces 
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t l.S. Environmental Protection Agenc-y 
Construction Emission Control Checklist 

Diesel ernis ions and fugitive du. t from project construction may p se environmental and human health 
risks aJ1d should be minimized. ill 2002, EPA classified diesel emissions as a likely human carcinogen, 
and in 2012 the I.nteroarional Agency for Research on Cancer concluded that diesel exhaust is 
carcin genie r.o humans. Acute expos11res can lead ro other health problems, such as eye aod nose 
irritation, headaches, nausea, asthma. and other respiratory system issues. Longer Lenn exposur may 
worsen heart and lung disease. 1 We recommend USACE consider the following protective measures and 
commit to applicable mea: ures ill the Draft EA. 

Mobile and tationarv So11rce Diesel onlTols 
Purcha e o solicit bids that require the use of vehicles thru are equipped with zero-emission technologies 
or the most advanced emission control systems available. Commit to the best available emissions control 

. technologies for project equipment io order to meet the following standards. 
On-Highway Vehicles On-hi.gbway vehicles should meet, or exceed, the EPA exhaust emissions 
standards for model year 2010 and newer heavy-duty, on-highway compression-ignition engines 
(e .. , long-haul trucks, refuse haulers, shuttle buses, etc.).2 

• Non-road Vehicles and Equipment: . on-road vehicles and equipment should meet, or exceed. 
the EPA Tier 4 exhaust emissions standards for heavy-duty, non-road compression-ignition 
engines (e.g., construction equipment, non-road u-ucks, etc.).:; 

• Marine Vessels: Marine vessels hauling materiais for infrastructure projects should meet, or 
exceed., the late t U .. EPA exhau t em issions standards for marine compression-ignition engines 
(e.g., Tier 4 for Category 1 & 2 vessels, and Tier 3 for Category" vesseis).4 

Low Emission Equipment Exemptions: The equipment specifications outlined above should be 
met unless: I) a piece of specialized equipment is not available for purchase or lease within the 
United States: or 2) the relevan pr~iect contractor has been awarded fund to retrofit exLting 
equipment, or purcha e/lea.e new equipment, but the fund s are not yet available. 

Consider requiring the following best practices through the construction contracting or oversight process: 
Establish and enforce a clear anti-id ling policy for the construction site . 
Use onsite renewable electricity generation and/or grid-based electricity rather than diesel
powered generators or other equipment. 

• Use electric starting aids such as block heaters with older vehicles to warm the eogi ne. 
• Regularly maintain diesel engines to keep exhaust emissions low. Follow the maoufacrurer·s 

recommended marotenaoce schedule and procedures. Smoke color can signal the need fo r 
maintenance (e.g., blue/black smoke indicates that an engine requires servicing or ruoing) . 

• Retrofil engines with an exhaust filtration device to capture die el particulate matter before it 
enters the construction site. 

• Repower o.lder vehicles and/or equipment with diesel- or: alternatively-fueled engines certified to 
meet newer, more stringent emis ioos standards (e.g., plug-in hybrid-electric veb.ic]es, battery
electric vehicles, fuel cell electric veh icles, advanced teclU1ology locomotives, etc.). 

1 bttps://www3 .epa.govlregion l /ecoldieseVbealtb _ effects.html 
2 http:/iwww.epa.gov/otaq/standards/heavy-duty/bdci-exhauSt.bon 
' http://www.epa.gov/oraqiscandardslno111"oad/nonroadci.btm 
'http:/iww"-'.epa.gov/oraqistandardsinonroad/marineci.btrn 

Page 1 of 2 
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• Retire older vehicles, given the significant contribution of vehicle emissions tO the poor air 
quatity conditions. Implement programs to encourage the voluntary removal from u e and the 
marketplace of pre-20 IO model vear on-highway veh icles ( e.g., scrappage rebates) and replace 
them with newer vehicles tha1 meet or ex.ceed the latest EPA exhau t emissions standards. 

Fugitive Dust Source Controls 
• rnbilize open storage pile and disrurbed areas y covering.and/or applying water or 

chemical/organic dust palliative, where appropriate. This applies to both inactive and active sires, 
during workdays, weekends, holidays, and windy condition . 

• 111--~rall wind foncing and phase gra.d.ing operations where appropriate. and operate water trucks for 
stabilization of urface under windy conditions. 

• When hauling material and operating non-earthmoving equipment prevem spi llage aod Limit speeds 
to 15 miles per hour (mph). Lim.it speed of eartb-1uoviog equipment to JO mph. 

Occupational Health 
• Reduce exposure through work practices and training. such as maintaining filtration devices and 

training diesel-equipment operators to perfonn routine inspections. 
• Position the ex.bausr pipe .o thal diesel fumes are directed away from the operator and nearby 

w rkers, reducing the fume co.ncer,tratioo to which personnel ar exposed. 
• Use enclosed, climatc>-controlled cabs pressurized and equipped with high-efficiency particulate air 

(HEPA) fi lters to reduce the operators ' expo nre ro diesel fumes. Pre urization ensures that air 
moves from inside to outside. HEPA filters ensure that any incoming air is filtered first. 

• U e respirators. which are only an interim measure to conrrol expo ure to diesel emissions. In most 
cases, ari . 95 respirator .i adequal:e. Workers must be trained and fit-tested before they wear 
re pimtors Depending on the type of work being conducted, and if oil is present, concentrations of 
particulates preseot wi.U determine the efficiency ar,d type of mask and respirator. Personnel familiar 
with the selection, care, and use of respirators mu. l perfonn lhe fit testing. Re pirators must bear a 

OSH approval number. 

NEPA Documentation 
• Per Executive rder 13045 on Children 's Health 5, EPA recommends the lead ageucy and project 

proponent pay particular attention to worksik proximity to places where children Live, learn, and play, 
such as holOes, schools, and playgrounds. Construction emis ion reduction measure should be 
strictly implemented near these locations in order to be protective of children's health. 

• Specify how impacts to seo itive receptors , such as children, elderly, and the infirm will be 
minimized. For example, locate construction equipment aod staging zone away from sen itive 
receptors and fresh air intakes to building and air conditioners. 

; Ch.ildreo may be more highly expo ed t.o contaminants because they gen.eraUy eat more food, drink more water, 
and have higher inhalation rates relative to their size. Also, children 's r,ormal activities, such? putting their hands 
in their mouths or playilig oo the ground, can result in higher exposures to contaminants as compared with 
adults. Children may be more vulnerable to the toxic el:fects of conta.cninauts because their bodies and syste= are 
not fuUy developed and their growing organs are more easily harmed.. EPA views childhood as a sequeoce of life 
srages. from conception through fera l development, infancy, and adolescence. 
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Colonel Bryan K. Sizemore 2 

astern massasauga rattle -nake (Si Sl rurus catenalus calenatus), threatened eastern prairie fringed 
orchid (Platanthera l.eucophaea), and threatened notihem long-eared bat (Myotis 
septent,ionalis). T11 r is nod signat d critical habitat in th proj ct area at this time. 

111e Corps pr pared a Biological . .ss ssm nt (8 ) and submitt d it to the S rvice on Decemb r 
15, 2016. In th B , th Corps indicat d that suitabl habitat do s not xi t within th proposed 
project area for the decurrent false aster, eastern massasauga, eastern prairie fringed orchid , and 
spectaclecase mussel. In addition , the proposed project area is outside the known distribution of 
the pallid sturgeon; therefore, the Corps dete1mined that the proposed project will have no effect 
on these species. ""I11is precluded the need for further action on this project as required under 
S ction 7 ofth Endangered Species Act of 1973, as amended for these sp ci s. The Corps 
indicated that the proposed project area does contain suitable known sunm1er habitat for the 
Indiana bat; however, no tree clearing is required for the proposed project, thus the Corps 
detennined the proposed project is not lik ly to adversely a.fti ct th Indiana bat and northern 
long-eared bat. Based on this infonnation, the Service concmred that the proposed project is not 
likely to adv rs ly affi ct the lndiana bat and north rn long- ared bat. 111 Corps al o indicat d 
that least tems have been observed in the vicinity the project area and that the proposed island 
constrnction would potentially provide sandbar habitat for least tem nesting. h1 addition, the 
work would be conducted during the winter season to avoid construction during the least tem 
nesting season; thus the Co1ps detennined the proposed project is not likely to adversely affect 
the least tern. Based on this inforn1ation, the Service concurred that the propo ed project is not 
likely to adversely affect the least tem. Should this project be modified or new information 
indicate li.sted or proposed species may be affected, consultation or additional coordination with 
this office, as appropriate, should be initiat d. 

Conclusion 

Based on infonnation in the FR and EA, it appears that proposed project activities will be 
conducted in a manner to minimiz and avoid impacts to threatened and endangered sp ci sand 
will b b nefic ial to a vari ty offish and wildlife r sourc 111 r fore, th Servic has no 
obj ct ion to a Finding of No Significant lmpact for this activity. ' fh S rvic fully supports th 
comp! lion of planning for this propos d project, and its subsequent construction. l"hank you for 
the opportunity to provide comment on the FR, EA, and Draft FO SI. For additional 
coordination, please contact me at (618) 998-5945. 

cc: MOC (Vilello) 
ID R (Atwood) 

Sincerely, 

Isl Matthew T. Mangan 

Matthew T. Mangan 
Fish and Wildlife Biologist 
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St. Louis Post Dispatch Article 2 June 2018 
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From the General Public 
I live in Stoneledge Ct, Godfrey.  My questions are: 1) will work be done daytime and nighttime? 2) Since 
I live on the bluff above the River Road and my view is Piasa Island, I am very concerned about the noise 
level of the construction since I’m right on top of it.  How loud will construction be? 3) What is the 
percentage that this project will not happen?  The noise level, day & night, is of great concern to me. 

Received: 23 May 2018 by C. Frew 

Appreciated the update! Sorry to hear the news concerning IDR.  Guess to be expected.  Maybe a focus 
on plan B that will work for Corp.  

Received: 23 May 2018 by M. Kichline 

Please move this project ahead ASAP.  It is way past due. It has already caused many problem for many 
people. 

Received 23 May 2018 by J. Almeter 

We (our family) has lived here since the 1860s and have pictures of the river from that time. In the 1950s 
and 1960s the side channel was abuzz with motorboats and skiers.  The Piasa public launching ramp was 
functional and popular.  Now the side channel has progressively closed in as we see more sand bars 
turning into islands. Sometimes it almost seems as if we could walk to Piasa Island.  I’ve wondered how 
long it would take for the side channel to fill in completely.  So I’m thrilled to hear the rumors of dredging 
look to be coming true! 

Received 23 May 2018 by J. Riehl 

The side channel improvements are important for the safety of recreational boaters and sportsmen.  The 
proposed modifications should create and protect critical aquatic habitat. Clearing the side channel could 
also provide economic benefits to the region through increases in eco-tourism, making the region a 
destination for recreational water sports.  This project seems to be encountering delays and setbacks.  It 
should be a priority for the Corp. 

Received 23 May 2018 by A. Ringhausen 

I support this project 

Received 23 May 2017 by W. Smith 
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1 Introduction 
1.1 Study reach 
Between September 2015 and June 2016 the United States Army Corps of Engineers, St. Louis District 
(USACE) conducted a Hydraulic Sediment Response (HSR) model study and an Adaptive Hydraulics (ADH) 
model study of the Upper Mississippi River at the Piasa Island Complex, River Miles 216.0 – 205.0.  These 
studies were intended to develop and evaluate alternatives to restore ecosystem structure and function 
by constructing project features to improve side channel, island, and wetland habitats.  The results of 
the modeling were utilized to determine the efficacy of various alternative measures.  These measures 
were then utilized in a planning model to determine the suite of measures to be included in the 
Tentatively Selected Plan (TSP) for this project. 

The Piasa Island Complex study area is located within Pool 26, a 40-mile reach of the Upper Mississippi 
River System (UMRS), beginning below Lock and Dam 25 (RM 241.4) near Cap au Gris, Missouri, and 
ending at Melvin Price Locks and Dam (RM 200.8) at Alton, Illinois.  Excluding entrance and exit 
conditions in the model, the study area encompasses Piasa Island and Eagle’s Nest Island including Piasa 
Chute (the side channel located between Piasa Island and the Illinois bankline), and the unnamed chute 
between Piasa Island and Eagle’s Nest Island.  At the time of the study, the 11-mile reach had a total of 
33 dikes.  For a general project location please see Figure 1-1. 
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Figure 1-1.  Piasa and Eagle’s Nest Islands Project Location 

1.2 Historical Information 
The Project consists of two islands (Piasa and Eagle’s Nest Islands) and associated side channel and 
backwater habitats.  The area is bounded on the north by the State Highway 100 and bluffs that run 
along the Mississippi River.  The southern portion of the site is bounded by the alluvial floodplain 
located in Missouri.  Most of this floodplain is cut-off from the river by levees.  Prior to settlement, the 
area to the south of the Project was a mosaic of terrestrial and aquatic habitats.  The area to the north 
of the Project was a mix of forest and upland prairie.  The Project site itself was a dynamic area of 
continuous changing formations of islands, wetlands, sand bars, side channels, and backwaters with 
varying depths.  

Since the mid-19th century, the Army Corps of Engineers has been charged by Congress to improve the 
Mississippi River for navigation through dredging, snagging and clearing, and channel constriction. The 
latter procedure began with authorization of the 4-foot channel in 1866, 4 ½-foot channel in 1878, and 
continued with 6-foot channel in 1907.  Between 1930 and 1940, the Corps constructed the Upper 
Mississippi River and Illinois Waterway 9-Foot Channel Project.  Today, the 9-Foot Channel Project 
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includes 37 locks and 1,200 miles of nine-foot deep navigable waterway in Illinois, Iowa, Minnesota, 
Missouri, and Wisconsin.   Levee construction began on the UMRS in the 1880s.  By 1890, much of the 
surrounding area to the Project, including a portion of Piasa Island itself, had been cleared for 
agriculture purposes.  Approximately 30 acres of Piasa Island were under cultivation, while the 
remainder was forested (Figure 2-1).  At that time, Eagle’s Nest Island was mainly mud and sand flats, 
but by 1932 it was forested.  There is no indication that Eagle’s Nest Island was ever cultivated.  While 
conversion of native habitat to agriculture affected the surrounding area, the impacts of constructing a 
stable and reliable navigation channel had greater impacts to the Project.   

In order to address complaints related to shallow water from steamboaters, a submergible dam was 
built in 1875-1877 between Piasa Island and the Missouri shore for the purpose of moving more water 
through the channel north of Piasa Island and deepening that channel for navigation.   However, after 
dam construction, a continuous rock ledge extending from the head of Piasa Island to the Illinois shore 
was discovered, which prevented the desired outcome to be achieved.  The dam was abandoned and 
the decision was made to close the channel north of Piasa Island, and adopt the southern channel as the 
navigation channel.   The dam was removed and additional dikes, including a dike from the Illinois shore 
to the head of Eagle’s Nest Island, were constructed to direct flow into the southern channel (USACE, 
1881). Over time, these historic dikes and closing structures led to increased sedimentation at the 
upstream end of Piasa Chute (i.e., the northern channel), and decreased depth diversity within the 
chute.  Today, the navigation channel still runs south of both Piasa and Eagle’s Nest Islands.   

As part of the construction of Lock and Dam 26 and the creation of Pool 26, Piasa and the other islands 
in the Project were acquired by the government (Figure 2-2).  Construction of Lock and Dam 26 was 
completed in 1939.  The dam raised the water level in the vicinity of the Project inundating much of the 
wetlands and smaller islands surrounding Piasa and Eagle’s Nest Islands.  Figure 2-3 provides a series of 
aerial photographs of the Project from 1932 (pre-lock and dam), 1941 (post- lock and dam), 1979, and 
2007. The gage data (Grafton gage located at RM 218.0) in 1932 was much lower as compared to the 
post-lock and dam photos which have more similar gage readings (Figure 2-3).  These raised gage data 
post-lock and dam are expected due to the inundation.  The raising of the water level frequently or 
permanently inundated parts of Piasa Island, which directly led to island loss and creation of more open 
water habitat.  In addition, several of the smaller islands were permanently inundated.   

Lock and Dam 26 was later replaced by the construction of Mel Price Locks and Dam (RM 200.5), located 
approximately 2 miles downstream of the original Lock and Dam 26.  Mel Price became operational by 
1990, and the original Lock and Dam 26 was removed.  Lock and Dam 26 was later replaced by the 
construction of Mel Price Locks and Dam (RM 200.5), located approximately 2 miles downstream of the 
original Lock and Dam 26.  Mel Price became operational by 1990, and the original Lock and Dam 26 was 
removed.  

1.3 Project Purpose and Need 
The Corps of Engineers proposes to rehabilitate and enhance Piasa and Eagle’s Nest Islands through 
restoring ecosystem structure and function by constructing project features to improve side channel, 
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island, and wetland habitats.  This study is being conducted by the U.S. Army Corps of Engineers (USACE) 
with the Illinois Department of Natural Resources (IDNR) serving as the non-federal project sponsor. 

In order to understand the fluvial processes leading to the shallowing of Piasa Chute, the U.S. Army 
Corps of Engineers, St. Louis District, conducted an investigation to evaluate the existing conditions and 
the hydrographic survey records between River Miles (RM) 216.0 and 208.0 (Brown 2007).  The 
bathymetric analysis included surveys from 2004, 1998, 1987, 1983, 1977, 1971, and 1956.  Overall, the 
main river channel upstream of Piasa Chute remained unchanged, which can be explained by its location 
within the navigation pool and having adequate width and depth.   However, one change worthy of note 
is the scour hole (appx. 40 feet deep, 1 mile long, 1,000 ft wide) located 2 miles upstream of the 
entrance to Piasa Chute (RM 213.0-214.0) which switched back and forth from the right descending 
bank to the left descending bank between 1956 and 2004.  Brown (2007) concluded that based on the 
scour hole’s characteristics it can be considered to have direct consequences to the bathymetry of Piasa 
Chute.   A line of scour near the north side of Eagle’s Nest Island is present in the surveys.  This scour line 
suggests a substantial amount of energy entering Piasa Chute complex exits between Piasa Island and 
Eagle’s Nest Island, leaving less energy to pass through the remainder of Piasa Chute (Brown 2007).  In 
addition, the 2015 hydrographic survey discovered a large sediment wave at RM 211 upstream of 
Eagle’s Nest Island along the Illinois bankline that previous surveys missed or only captured a portion of.  
Sediment grab samples in the area of the sediment wave determined there was a mix of coarse sand, 
hardened clay, and woody debris.  This feature was observed through aerial photography (Figure 1-2) 
and through field observations in 2015 during lower water conditions. 

Figure 1-2.  Satellite Image Showing Surface Effects of Sediment Wave 

This feature appears to influence the entrance conditions into Piasa Chute by causing the flow to come 
into Piasa Chute at almost 90 degrees.  This “shelf” drops off approximately 10 feet on the downstream 
edge.  Acoustic Doppler Current Profiler (ADCP) data were collected in May 2015 (Plate 12) to document 
the flow (feet per second) within the Project.  It appears that flow entering the Piasa Chute complex 
hugs the northern side of Eagle’s Nest Island with slightly faster flows being closer to Eagle’s Nest Island.  

Eagle’s Nest 
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Within Piasa Chute the flows are very slow.  The ADCP data support the conclusion from Brown (2007) 
that the majority of flow entering the Piasa Chute complex exits between Eagle’s Nest Island and Piasa 
Island, leaving less flow (energy) to pass through the remainder of the side channel.    This low energy in 
Piasa Chute has caused deposition to occur, leading to a lack of environmental diversity over time. 

2 HSR Modeling 
2.1 Introduction 
In September 2015 the United States Army Corps of Engineers, St. Louis District (USACE) conducted a 
Hydraulic Sediment Response (HSR) model study of the Upper Mississippi River at the Piasa Island 
Complex, River Miles 216.0 – 205.0, to develop and evaluate alternatives to restore ecosystem structure 
and function by constructing project features to improve side channel, island, and wetland habitats.  
Plate 1 is a location and vicinity map of the Piasa Island Complex. 

Excluding entrance and exit conditions in the model, the study area en-compassed Piasa Island and 
Eagle’s Nest Island including Piasa Chute (the side channel located between Piasa Island and the Illinois 
bankline), and the unnamed chute between Piasa Island and Eagle’s Nest Island.  At the time of the 
study, the 11-mile reach had a total of 33 dikes.  Plate 2 details the planform and nomenclature of the 
reach.  Figure 2-1 shows the layout of the HSR model. 

Figure 2-1.  Piasa & Eagle’s Nest Island Complex HSR Model 

2.2 Model Calibration and Replication 
The HSR modeling methodology employed a calibration process designed to replicate the general 
conditions in the river at the time of the model study.  Replication of the model was achieved during 
calibration and involved a three step process.    

First, planform “fixed” boundary conditions of the study reach, i.e. banklines, islands, side channels, 
tributaries and other features were established according to the most recent available high resolution 
aerial photographs.  Various other fixed boundaries were also introduced into the model including any 
channel improvement structures, underwater rock, clay and other non-mobile boundaries.   

Second, “loose” boundary conditions of the model were replicated.  Bed material was introduced into 
the channel throughout the model to an approximate level plane.  The combination of the fixed and 
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loose boundaries served as the starting condition of the model. 

Third, model tests were run using steady state discharge.  Adjustment of the discharge, sediment 
volume, model slope, fixed boundaries, and entrance conditions were refined during these tests as part 
of calibration. The bed progressed from a static, flat, arbitrary bed into a fully-formed, dynamic, three 
dimensional mobile bed response.  Repeated tests were simulated for the assurance of model stability 
and repeatability.  When the general trends of the model bathymetry were similar to observed recent 
river bathymetry, and the tests were repeatable, the model was considered calibrated and alternative 
testing began. 

Observed recent prototype bathymetry trends were determined using single beam and multibeam 
hydrographic surveys of the Mississippi River from 2006 to 2015.  Main channel surveys included years 
2007, 2011, 2014, and 2015 (Plates 3 – 6) while side channel surveys included years 2006 and 2013 
(Plates 7 and 8).  A multibeam survey was conducted to verify the elevation and condition of existing 
river training structures located within the reach (Plate 9).  Furthermore, ADCP surveys from April 2013, 
July 2013, and May 2015 can be found on Plates 10 – 12.  The most recent surveys were used as they 
showed the most recent construction and the resultant river bed changes.  After comparison of the 
hydrographic surveys, the following bathymetric trends remained relatively consistent from 2006 to 
2015: 

Table 2-1.  Prototype Bathymetric Trends 
River Miles Description 
216.0 - 
214.0 

The thalweg was located along the Left Descending Bank (LDB) with depths between -
40 ft and -20 ft MINPOOL. 

214.0 - 
213.0 

Scour was observed on the main channel side of Portage Island with depths ranging 
between -40 ft and -30 ft MINPOOL.  A crossing from the LDB to the Right Descending 
Bank (RDB) was observed between RM 214.0 and RM 213.0. 

213.0 - 
212.0 

The thalweg remained along the RDB of the main channel with confluence scour 
observed where the Portage Island side channel meets the main channel flow. 

212.0 - 
211.0 

The thalweg continued along the RDB while higher bed elevations ranging from -15 ft 
to 0 ft MINPOOL were observed in the dike field along the LDB. 

211.0 - 
209.5 

The thalweg remained along the Missouri bankline with depths ranging between -40 ft 
and -20 ft MINPOOL.  The area immediately upstream of Eagle's Nest Island and 
between Eagle's Nest and the Illinois bankline had elevations ranging between -15 ft to 
-5 ft MINPOOL.  A large amount of the flow entering the side channel complex
between Eagle's Nest Island and the Illinois bankline returns to the main channel flow
between Eagle's Nest and Piasa Islands.

209.5 - 
207.5 

A crossing from the RDB to the LDB was observed between RM 209.0 and RM 207.5 
with depths ranging between -35 ft to -10 ft MINPOOL.  Higher elevations, ranging 
between -10 ft to +5 ft MINPOOL were observed along the main channel side of Piasa 
Island and within Piasa Chute. 

207.5 - 
205.0 

The thalweg remained along the LDB with depths ranging between -45 ft and -20 ft 
MINPOOL while higher elevations ranging between -15 ft to 0 ft MINPOOL were 
observed among the dike field located on the RDB. 
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2.3 Scales and Bed Materials 
The model employed a horizontal scale of 1 inch = 600 feet, or 1:7,200, and a vertical scale of 1 inch = 65 
feet, or 1:780, for a 9 to 1 distortion ratio of linear scales.  This distortion supplied the necessary forces 
required for the simulation of sediment transport conditions similar to those observed in the prototype.  
The bed material was granular plastic urea, Type II, with a specific gravity of 1.40. 

2.4 Appurtenances 
 The HSR model planform insert was constructed according to the 2012 high-resolution aerial 
photography of the study reach.  The insert was then mounted in a standard HSR model flume. The 
riverbanks of the model were routed into dense polystyrene foam and modified during calibration with 
clay.  Rotational jacks located within the hydraulic flume controlled the slope of the model.  The 
measured slope of the insert and flume was approximately .012 inch/inch.  River training structures in 
the model were made of galvanized steel mesh to generate appropriate scaled roughness.  

2.5 Flow Control 
Flow into the model was regulated by customized computer hardware and software interfaced with an 
electronic control valve and submersible pump.  This interface was used to control the flow of water and 
sediment into the model.  For all model tests, flow entering the model was held steady at 2.6 Gallons 
per Minute (GPM).  This served as the average expected energy response of the river. Because of the 
constant variation experienced in the river, this steady state flow was used to replicate existing general 
conditions and empirically analyze the ultimate expected sediment response that could occur from 
future alternative actions. 

2.6 Data Collection 
Data from the HSR model was collected with a three dimensional (3D) laser scanner. The river bed in the 
model was surveyed with a high definition, 3D laser scanner that collects a dense cloud of xyz data 
points.  Using ArcGIS computer software, these xyz data points were then georeferenced to real world 
coordinates and triangulated to create a 3D surface.  The surface was then color coded by elevation 
using standard color tables that were also used in color coding prototype surveys.  This process allowed 
a direct comparison between HSR model bathymetry surveys and prototype bathymetry surveys. 

2.7 Model Replication 
Once the model adequately replicated general prototype trends, the resultant bathymetry served as a 
benchmark for the comparison of all future model alternative tests.  In this manner, the actions of any 
alternative, such as new channel improvement structures, realignments, etc., were compared directly to 
the replicated condition.  General trends were evaluated for any major differences positive or negative 
between the alternative test and the replication test by comparing the surveys of the two and also 
carefully observing the model while the actual testing was taking place.  

Bathymetric trends were recorded from the model using a 3-D Laser Scanner.  Calibration was achieved 
after numerous favorable bathymetric comparisons of the prototype surveys were made to several 
surveys of the model.  The resultant bathymetry served as the bathymetry base test for the model.  
Plate 13 compares the model replication, or base test, to a prototype hydrographic survey. 
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The model was considered calibrated between RM 212.5 and RM 207.0, which excluded entrance and exit 
conditions of the model.  Results of the HSR model base test bathymetry and a comparison to the 2006 
through 2015 prototype surveys indicated that the model replication and prototype bed responses were 
within the natural variation observed in the river and produced the following trends: 

Table 2-2.  HSR Bathymetric Trends 
River Miles Description 
212.5 - 
212.0 

The thalweg was located along the RDB of the main channel with confluence scour 
observed where the Portage Island side channel meets the main channel flow. 

212.0 - 
211.0 

The thalweg continued along the RDB while higher bed elevations ranging from -15 ft 
to 0 ft MinPool were observed in the dike field along the LDB. 

211.0 - 
209.5 

The thalweg remained along the Missouri bankline with depths ranging between -20 ft 
and -40 ft MINPOOL.  The area immediately upstream of Eagle's Nest Island and 
between Eagle's Nest and the Illinois bankline had elevations ranging between -15 ft to 
-5 ft MINPOOL.  A large amount of the flow entering the side channel complex
between Eagle's Nest Island and the Illinois bankline returns to the main channel flow
between Eagle's Nest and Piasa Islands.

209.5 - 
207.5 

A crossing from the RDB to the LDB was observed between RM 209.0 and RM 207.5 
with depths ranging between -35 ft to -10 ft MINPOOL.  Higher elevations, ranging 
between -10 ft to +5 ft MINPOOL were observed along the main channel side of Piasa 
Island and within Piasa Chute. 

207.5 - 
207.0 

The thalweg remained along the LDB with depths ranging between -45 ft and -20 ft 
MINPOOL while higher elevations ranging between -15 ft to 0 ft MINPOOL were 
observed among the dike field located on the RDB. 

2.8 Design Alternative Testing 
The testing process consisted of modeling alternative measures in the HSR model followed by an 
analyses of the bathymetry results.  The goal was to identify the most effective and economical plan to 
enhance environmental diversity in the Piasa Island Complex reach while having no negative impact to 
the existing navigation channel.  Evaluation of each alternative was accomplished through a qualitative 
comparison to the model replication test bathymetry.  Plates 14 -36 compare the alternative 
bathymetric results with the base test bathymetry of HSR model.  See Chapter 4 for the full list of plates. 

2.9 HSR Results and Path Forward 
Throughout testing, a number of alternative measures visibly increased the amount of flow entering the 
side channel, but the shear stress forces, which determines bed scour, were not great enough to create 
any significant bathymetry changes.  After testing 23 alternatives and repeatedly seeing an increase in 
flow but little bathymetric changes with alternative tests, engineers determined the HSR model’s 
calibrated flowrate was lower than Piasa Chute’s channel forming discharge.  In other words, the 
calibration of the Piasa HSR model accurately replicated the bathymetry within the overall study reach, 
but a higher model discharge rate was necessary to see bathymetric changes due to alternative designs 
within Piasa Chute.   
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HSR models are calibrated by manipulating entrance and exit conditions, flow rate, model slope, tail 
gate height, and sediment volume until the model bathymetry replicates the prototype river.  
Furthermore, HSR models are qualitatively analyzed in that the bathymetric trends in the model match 
average bathymetric trends of the prototype over the course of multiple years.  Simply, the HSR model 
replicates an average condition of the reach, not a high discharge event, which occurs much less 
frequently. Site visits confirmed that during typical stages, there is very little flow entering the side 
channel complex, which is what the calibrated HSR model replicated. 

In order to test alternatives at a higher flowrate, or higher channel forming discharge, the PDT decided 
to utilize an Adaptive Hydraulics (AdH) numerical model.  AdH is a finite element modeling package that 
evaluates two-dimensional shallow water calculations and was designed to solve water problems within 
riverine systems and estuaries. AdH works in conjunction with Surface Water Modeling System (SMS), 
which is used for mesh generation and visualization of results calculated in AdH.  AdH model 
development, calibration, and results are discussed in Chapter 3.  The AdH model allowed the PDT to 
analyze alternatives at different flow conditions as well as quantitatively measure discharge through 
Piasa Chute, changes in bed shear, and changes in velocity. 
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3 AdH Modeling 
3.1 Geometry 
The elevation data used to create the AdH computational mesh was compiled using several datasets 
that covered both above and below the waterline. The sources include a combination of Light Detection 
and Ranging surveys (LiDAR) and hydrographic surveys, which consisted of single beam and multi-beam 
survey data. LiDAR data is collected above the water surface while hydrographic or bathymetric surveys 
are used to collect elevation data below the water surface.  Data in NAVD88 was converted to NGVD29 
using a datum shift of approximately +0.5 feet. The surveys were merged together to create a single 
elevation dataset representing all areas above and below the waterline within the numerical model 
mesh domain.  Table 3-1 lists the elevation datasets used to create the mesh.  The merged elevation 
data is shown in Figure 3-1. 

Table 3-1.  Source of Elevation Datasets 

Survey Survey Type Vertical Datum Year 

Structure Survey Multi Beam  
Hydrographic Survey (NGVD29) 2015 

Piasa Chute Side Channel Survey Multi Beam  
Hydrographic Survey (NGVD29) 2013 

Main Channel Survey Single Beam  
Hydrographic Survey (NGVD29) 2011 

Upper Mississippi River LiDAR LiDAR (NAVD88) 2013 

Figure 3-1.  Piasa Island Complex AdH Elevation Map 
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3.2 Calibration 
To develop and calibrate an AdH model, multiple items are necessary.  These items include boundary 
conditions, a numerical mesh file, a hot start file, roughness values, a computational environment, and 
calibration results. 

3.2.1 Boundary Conditions: Discharge and Water-surface Elevation Data 
The Piasa & Eagle’s Nest Islands HREP AdH model included the reach between the gage at Grafton, 
Illinois (UMR 218.6) and the gages at Alton Marina (UMR 203.0) and Mel Price (Pool, UMR 201.1) near 
Alton, Illinois (RM 218.60-201.50).  However, the gage at Grafton, Alton, and Mel Price (Pool) were not 
rated for discharge.  In order to determine discharge through the study reach, a calculation was made by 
subtracting the Herman, MO gage discharge on the Missouri River from the St. Louis, MO gage discharge 
on the Mississippi River.  Furthermore, there is a time lag of approximately 1 day between the Herman, 
MO gage and the St. Louis, MO gage, so this was also factored into the discharge calculations.  Engineers 
chose a range of discharges based on historical hydrograph data that represented a range of river 
conditions including normal pool, pool drawdown, and flood flows.  Table 3-2, Table 3-3, and Table 3-4 
show the relevant gage information, discharge data, and stage data, respectively. 

Table 3-2.  Gage Locations 

Gage Name River River 
Mile 

Gage 
Latitude 

Gage 
Longitude 

Gage Zero 
(elevation – feet 

NAVD88) 

Minimum Pool 
(elevation – feet 

NAVD88) 

Grafton Mississippi 218.60 38°58'05" 90°25'44" 403.22 417.43 

Mel Price Pool Mississippi 201.10 38°52'18" 90°09'27" 395.04 412.06 

Alton Mississippi 203.0 38°53'14" 90°11'02" 399.66 413.66 

Herman Missouri 97.9 38°42'35" 91°26'19" 481.50 - 

St. Louis Mississippi 179.60 38°37'44" 90°10'47" 379.94 -
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Table 3-3.  Discharge Data 

River 
Condition 

St. Louis Gage 
Discharge 

(ft3/s) 

Hermann Gage 
Discharge 

(ft3/s) 

8AM 
Difference 

(ft3/s) 

5PM 
Difference 

(ft3/s) 

Average 
Discharge 

(ft3/s) 

Pool 
3-20-14 3-19-14

158,300 159,500 
3-20-14

8AM 5PM 8AM 5PM 158,900 
203,000 204,000 44,700 44,500 

Pool 
4-24-14 4-23-14

202,900 201,600 
4-24-14

8AM 5PM 8AM 5PM 
202,250 

257,000 255,000 54,100 53,400 

Pool 
Drawdown 

5-15-14 5-14-14
245,900 249,700 

5-15-14
8AM 5PM 8AM 5PM 

247,800 
304,000 307,000 58,100 57,300 

Flood 
7-03-14 7-02-14

301,000 302,000 
7-03-14

8AM 5PM 8AM 5PM 
301,500 

427,000 429,000 126,000 127,000 

Flood 
4-21-13 4-20-13

386,000 403,000 
4-21-13

8AM 5PM 8AM 5PM 
394,500 

591,000 600,000 205,000 197,000 

Flood 
4-25-13 4-24-13

447,000 453,000 
4-25-13

8AM 5PM 8AM 5PM 
450,000 

652,000 650,000 205,000 197,000 

Table 3-4.  Stage Data 

Date Grafton Gage Reading 
(elevation in feet NAVD88) 

RM 201.5 WSE 
(elevation in feet 

NAVD88) 
3-20-14 419.08 416.57 
4-24-14 419.31 413.36 
5-15-14 421.29 413.37 
7-03-14 424.16 416.24 
4-21-13 429.43 423.98 
4-25-13 432.64 426.93 

Table 3-5.  Grafton Gage Flow Frequency 

Frequency Discharge (cfs) 
Stage 

(elevation in feet 
NAVD88) 

2 yr 212,000 423.92 
5 yr 271,000 429.12 

10 yr 312,000 430.92 



Upper Mississippi River Restoration 
 Feasibility Report with Integrated Environmental Assessment 

Piasa and Eagle’s Nest Islands HREP 

USACE | Hydrology & Hydraulics Appendix C-13

25 yr 372,000 433.82 
50 yr 406,000 436.32 

100 yr 445,000 438.62 
200 yr 491,000 440.72 
500 yr 547,000 442.52 

3.2.2 Mesh Development 
A numerical model mesh was created in order to utilize an AdH model. The mesh file was generated 
using SMS 11.1.16.  The mesh covers the extents of the area being evaluated and is used to define the 
surface and all features. The extents of the mesh were from approximate RM 218.00 – 201.50. The mesh 
is generated by using triangular elements and nodes at various spacing.  Then, the mesh elements are 
draped onto an elevation data set to create a surface mesh. The space between nodes were  adjusted to 

change the size of the triangular elements,  thus increasing detail as needed in areas such as the 
structures in the river. The upstream and downstream limits of the mesh were far enough away from 
the study area so effects of boundary conditions would be dissipated before reaching the study area.  
See Figure 3-2 and Figure 3-3 for an image of the AdH mesh and an example of triangular elements and 
nodes created in SMS, respectively.  
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Figure 3-2.  Piasa Island Complex AdH Mesh 

Figure 3-3.  Surface Mesh Elements 

3.2.3 Hot Start Initial Conditions 
The hot start initial conditions is used for initial setup and stability of the model.  The hot start 
establishes an initial depth of water and velocity when available.  The hot start file used initial depth of 
water and was established by interpolating between the gage at Grafton and the interpolated WSE at 
RM 201.5. 

3.2.4 Roughness Values 
Following the creation of the numerical model mesh file, roughness values were assigned to all elements 
based on the element’s corresponding prototype material type.  The material boundaries were based on 
aerial photography, LiDAR elevation data, and hydrographic survey data.  Two roughness types were 
used to define the friction within the reach: unsubmerged rigid vegetation (URV) and Manning’s n-
values. 

URV is used to compute a shear stress coefficient for computing shear stress through a rigid, 
unsubmerged vegetation.  URV takes into account roughness height, average stem diameter, and 

average stem density per unit area. 

The initial Manning’s n-values were obtained from Open-Channel Hydraulics, (Chow 1959), and were 
adjusted within acceptable ranges to achieve model calibration.  The roughness values used in the 
model study can be seen in Table 3-5 and Table 3-6, and a map of the materials used in the study can be 
seen in Figure 3-4 (note: dike rock, revetment rock, road, and bridge pier are difficult to see in the image 
due to the features’ small size). 
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Table 3-6.  Unsubmerged Rigid Vegetation 

AdH Material 
Roughness 

Height 
(ft) 

Average Stem 
Diameter 

(ft) 

Average Stem 
Density 

(stems/ft2) 

Trees 0.5 1.5 0.02 
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Table 3-7.  Manning’s n-values 

AdH Material Manning's n 
Roughness Coefficient 

Equivalent Roughness 
Height (feet) 

River Channel 0.028 N/A 
Backwater Area 0.04 N/A 
Farmland 0.028 N/A 
Residential Development 0.05 N/A 
Commercial Development 0.06 N/A 
Dike Rock N/A 3.0 
Revetment Rock N/A 3.0 
Road 0.05 N/A 
Bridge Pier 0.025 N/A 
Side Channel 0.03 N/A 

3.2.5 Computational Environment 
The numerical modeling was executed on the U.S. Army Engineer Research and Development Center’s 
(ERDC) High-Performance Computing (HPC) Cray XE6 (Garnet) and SGI ALtix ICE X (Topaz) parallel 
processing supercomputers.  The numerical model was computed with both HPC platforms due to time 
restrictions and long wait times.   

3.2.6 Calibration Results 
The AdH model was calibrated by making small adjustments to the roughness values in order to achieve 
water surface elevations that closely matched those of the prototype.  The adjustments to the 

Figure 3-4.  Bed Material Map 
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roughness values were within the range of acceptable use for a river channel of this type.  The 
elevations were compared at the Grafton gage.  This comparison of data was used to verify the 
calibration of the AdH model.  Table 3-7 shows that the AdH model’s water surface elevations closely 
matched the elevations observed in the prototype at the various flow conditions.  Plate 37 shows the 
SMS base test for the model. 

Table 3-8.  Water Surface Elevation Verification 

Discharge 
(ft3/s) Gage 

Prototype 
(elevation – ft 

NAVD88) 

AdH 
(elevation – ft 

NAVD88) 

Difference 
(ft) 

158,900 Grafton 419.08 419.57 -0.49
202,250 Grafton 419.31 419.64 -0.33
247,800 Grafton 421.29 421.35 -0.06
301,500 Grafton 424.16 423.95 0.21 
394,500 Grafton 429.43 429.45 -0.02
450,000 Grafton 432.64 432.12 0.52 

3.3 Alternative Testing 
The alternative tests for the AdH model were heavily informed from the earlier HSR model tests.  Each 
of the 22 AdH alternatives were run a total of 6 times – one for each flow condition, which were 158,900 
cfs, 202,250 cfs, 247,800 cfs, 301,500 cfs, 394,500 cfs, and 450,000 cfs.  The goal of each alternative was 
to utilize dredging, river training structures, and strategic placement of dredge material to create both 
island and shallow water habitat within the Piasa Chute complex.  In order to determine if an alternative 
was successful, engineers analyzed the increase or decrease of discharge through Piasa Chute.  A 
description of each alternative and the representative results can be found on the following pages. 

3.3.1 Alternative 1 
Alternative 1 (Plate 38) consisted of a 200 foot wide dredge cut through Piasa Chute, multiple dredge 
disposal locations, and two river training structures.  The dredge cut through Piasa Chute consisted of 
removing bed material until an elevation of 405.11 ft was achieved.  The dredge cut started and ended 
at the upper and lower ends of Piasa Chute where existing bathymetry matched the desired 405.11 ft 
elevation of the dredge cut.  The dredge material was placed within Piasa Chute where high elevation 
areas already existed in the prototype leading to island habitat creation.  A chevron was placed near RM 
209.8 along the LDB at the upper end of Piasa Chute to protect the new island habitat from erosion.  
Furthermore, a dike was placed along the RDB of Piasa Chute near RM 208.50 to help protect the 
downstream disposal location within Piasa Chute.  Figure 3-5 compares the Alternative and base test 
discharges within Piasa Chute. 
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Figure 3-5.  Piasa Chute Discharge (Alternative 01 vs Base Test) 
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3.3.2 Alternative 2 
Alternative 2 (Plate 39) consisted of a 200 foot wide dredge cut through Piasa Chute and multiple 
dredge disposal locations.  The dredge cut through Piasa Chute consisted of removing bed material until 
an elevation of 405.1 ft was achieved.  The dredge cut started and ended at the upper and lower ends of 
Piasa Chute where existing bathymetry matched the desired 405.1 ft elevation of the dredge cut.  The 
dredge material was placed within Piasa Chute where high elevation bars already existed in the 
prototype leading to island habitat creation.  Figure 3-6 compares the Alternative and base test 
discharges within Piasa Chute. 
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Figure 3-6.  Piasa Chute Discharge (Alternative 02 vs Base Test) 
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3.3.3 Alternative 3 
Alternative 3 (Plate 40) consisted of a 200 foot wide dredge cut through Piasa Chute and a single dredge 
disposal location.  The dredge cut through Piasa Chute consisted of removing bed material until an 
elevation of 405.1 ft was achieved.  The dredge cut started and ended at the upper and lower ends of 
Piasa Chute where existing bathymetry matched the desired 405.1 ft elevation of the dredge cut.  The 
dredge material was placed between Piasa and Eagle’s Nest Islands leading to island habitat creation.  A 
chevron structure was placed upstream of the new island habitat in order to protect it from erosion.  
Figure 3-7 compares the Alternative and base test discharges within Piasa Chute. 
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Figure 3-7.  Piasa Chute Discharge (Alternative 03 vs Base Test) 
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3.3.4 Alternative 4 
Alternative 4 (Plate 41) consisted of a 200 foot wide dredge cut through Piasa Chute and a single dredge 
disposal location.  The dredge cut through Piasa Chute consisted of removing bed material until an 
elevation of 405.1 ft was achieved.  The dredge cut started and ended at the upper and lower ends of 
Piasa Chute where existing bathymetry matched the desired 405.1 ft elevation of the dredge cut.  The 
dredge material was placed on the lower end of the main channel side of Piasa Island leading to the 
creation of island habitat.  Figure 3-8 compares the Alternative and base test discharges within Piasa 
chute.  

-5000

5000

15000

25000

35000

45000

150000 200000 250000 300000 350000 400000 450000

Pi
as

a 
Ch

ut
e 

Di
sc

ha
rg

e 
(ft

3 /
se

c)

Mel Price Pool Discharge (ft3/sec)

Piasa Chute Discharges

Base Test

Alternative 04

Figure 3-8.  Piasa Chute Discharge (Alternative 04 vs Base Test) 
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3.3.5 Alternative 5 
Alternative 5 (Plate 42) consisted of a 300 foot wide dredge cut through the sediment wave located 
along the LDB upstream of the Piasa Island complex.  The dredge cut consisted of removing bed material 
until an elevation of 405.1 ft was achieved.  The dredge cut started and ended at the upper and lower 
ends of sediment wave where existing bathymetry matched the desired 405.1 ft elevation of the dredge 
cut.  The dredge material was placed between Piasa and Eagle’s Nest Islands leading to island habitat 
creation.  A chevron was placed upstream of the new island habitat in order to protect it from erosion.  
Figure 3-9 compares the Alternative and base test discharges within Piasa chute. 
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Figure 3-9.  Piasa Chute Discharge (Alternative 05 vs Base Test) 
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3.3.6 Alternative 6 
Alternative 6 (Plate 43) consisted of a 300 foot wide braided dredge cut through Piasa Chute and 
multiple dredge disposal locations.  The ‘braided’ term describes the way the dredge cut exists between 
high elevation areas creating a more natural braided channel. The dredge cut consisted of removing bed 
material until an elevation of 405.1 ft was achieved.  The dredge cut started and ended at the upper and 
lower ends of Piasa Chute where existing bathymetry matched the desired 405.1 ft elevation of the 
dredge cut.  The dredge material was placed to create island habitat in multiple locations: within Piasa 
Chute where high elevation areas already existed, on the lower end of the main channel side of Piasa 
Island, and upstream of the Piasa Island complex along the LDB.  Structures were placed on the 
downstream side of the new island habitat on the upper end of the Piasa Island Complex and within 
Piasa Chute to assist in stabilizing and retaining the shape of the new habitat feature.  The island habitat 
created on the main channel side of Piasa Island was not protected since that location was a low bed 
shear area, meaning less erosion and scour is expected.  Figure 3-10 compares the Alternative and base 
test discharges within Piasa chute. 

-5000

5000

15000

25000

35000

45000

150000 200000 250000 300000 350000 400000 450000

Pi
as

a 
Ch

ut
e 

Di
sc

ha
rg

e 
(ft

3 /
se

c)

Mel Price Pool Discharge (ft3/sec)

Piasa Chute Discharges

Base Test

Alternative 06

Figure 3-10.  Piasa Chute Discharge (Alternative 06 vs Base Test) 
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3.3.7 Alternative 7 
Alternative 7 (Plate 44) consisted of a 200 foot wide braided dredge cut through Piasa Chute and 
multiple dredge disposal locations.  The ‘braided’ term describes the way the dredge cut exists between 
high elevation areas creating a more natural braided channel. The dredge cut consisted of removing bed 
material until an elevation of 405.1 ft was achieved.  The dredge cut started and ended at the upper and 
lower ends of Piasa Chute where existing bathymetry matched the desired 405.1 ft elevation of the 
dredge cut.  The dredge material was placed to create island habitat in multiple locations: within Piasa 
Chute where high elevation areas already existed, on the lower end of the main channel side of Piasa 
Island, and upstream of the Piasa Island complex along the LDB.  Structures were placed on the 
downstream side of the new island habitat on the upper end of the Piasa Island Complex and within 
Piasa Chute to assist in stabilizing and retaining the shape of the new habitat feature.  The island habitat 
created on the main channel side of Piasa Island was not protected since that location was a low bed 
shear area, meaning less erosion and scour is expected.  Figure 3-11 compares the Alternative and base 
test discharges within Piasa chute.   
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Figure 3-11.  Piasa Chute Discharge (Alternative 07 vs Base Test) 
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3.3.8 Alternative 8 
Alternative 8 (Plate 45) consisted of a 300 foot wide dredge cut through Piasa Chute and a single dredge 
disposal location.  The dredge cut through Piasa Chute consisted of removing bed material until an 
elevation of 405.1 ft was achieved.  The dredge cut started and ended at the upper and lower ends of 
Piasa Chute where existing bathymetry matched the desired 405.1 ft elevation of the dredge cut.  The 
dredge material was placed on the lower end of the main channel side of Piasa Island leading to the 
creation of island habitat.  The island habitat created was not protected since that location was a low 
bed shear area, meaning less erosion and scour is expected.  Figure 3-12 compares the Alternative and 
base test discharges within Piasa Chute.   
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Figure 3-12.  Piasa Chute Discharge (Alternative 08 vs Base Test) 
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3.3.9 Alternative 9 
Alternative 9 (Plate 46) consisted of a structure to contain the existing sediment wave upstream of the 
Piasa Island complex.  Furthermore, the structure would provide a disruption to any additional sediment 
entering the project area in the future.  Figure 3-13 compares the Alternative and base test discharges 
within Piasa Chute.   
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Figure 3-13.  Piasa Chute Discharge (Alternative 09 vs Base Test) 
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3.3.10 Alternative 10 
Alternative 10 (Plate 47) consisted of a notched structure between Piasa and Eagle’s Nest Islands.  A 
majority of the discharge through the Piasa Island complex exits between the two islands, so the goal of 
the notched structure was to direct more discharge through Piasa Chute while still allowing a small 
amount of flow to exit the complex between the islands.  Figure 3-14 compares the Alternative and base 
test discharges within Piasa Chute.   
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Figure 3-14.  Piasa Chute Discharge (Alternative 10 vs Base Test) 
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3.3.11 Alternative 11 
Alternative 11 (Plate 48) consisted of a 200 foot braided dredge cut with multiple dredge disposal 
locations.  The ‘braided’ term describes the way the dredge cut exists between exist-ing high elevation 
areas creating a more natural braided channel.  The dredge cut through Piasa Chute consisted of 
removing bed material until an elevation of 405.1 ft was achieved.  The dredge cut started and ended at 
the upper and lower ends of Piasa Chute where existing bathymetry matched the desired 405.1 ft 
elevation of the dredge cut.  The dredge material was placed to create island habitat in multiple loca-
tions: within Piasa Chute where high elevation areas already existed, on the lower end of the main 
channel side of Piasa Island, and upstream of the Piasa Island complex along the LDB.  Structures were 
placed on the downstream side of the new islands to assist in stabilizing and retaining the shape of the 
new habitat feature.  The island habitat created on the main channel side of Piasa Island was not 
protected since that location was a low bed shear area, meaning less erosion and scour is expected.  
Figure 3-15 compares the Alternative and base test discharges within Piasa Chute.   
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Figure 3-15.  Piasa Chute Discharge (Alternative 11 vs Base Test) 
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3.3.12 Alternative 12 
Alternative 12 (Plate 49) consisted of a 300 foot dredge cut within Piasa Chute, a dredge cut within the 
Piasa Island backwater area, and a disposal location.  The dredge cut through Piasa Chute consisted of 
removing bed material until an elevation of 405.1 ft was achieved while the dredging in the Piasa Island 
backwater area was dredged to an elevation of 414.6 ft.  The Piasa Chute dredge cut started and ended 
at the upper and lower ends of Piasa Chute where existing bathymetry matched the desired 405.1 ft 
elevation of the dredge cut.  The backwater dredging started from the 414.6 ft elevation in the Piasa 
Island backwater area and cut through the existing island to meet a 414.6 ft elevation on the main 
channel side of Piasa Island. The dredge material was placed on the lower end of the main channel side 
of Piasa Island leading to the creation of island habitat.  The island habitat created on the main channel 
side of Piasa Island was not protected since that location was a low bed shear area, meaning less erosion 
and scour is expected.  Figure 3-16 compares the Alternative and base test discharges within Piasa 
Chute.   
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Figure 3-16.  Piasa Chute Discharge (Alternative 12 vs Base Test) 
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3.3.13 Alternative 13 
Alternative 13 (Plate 50) consisted of a 300 foot braided dredge cut within Piasa Chute, a dredge cut 
within the Piasa Island backwater area, and multiple disposal locations.  The dredge cut through Piasa 
Chute and within the Piasa Island backwater area consisted of removing bed material until an elevation 
of 405.1 ft was achieved.  The Piasa Chute dredge cut started and ended at the upper and lower ends of 
Piasa Chute where existing bathymetry matched the desired 405.1 ft elevation of the dredge cut.  The 
backwater dredging started where the backwater area meets the Piasa Chute dredging and continued 
through the backwater area where backwater is typically present. The dredge material was placed to 
create island habitat in multiple locations: on the lower end of the main channel side of Piasa Island and 
upstream of the Piasa Island complex along the LDB.  A structure was placed on the downstream side of 
the upstream island habitat to assist in stabilizing and retaining the shape of the new habitat feature.  
The island habitat created on the main channel side of Piasa Island was not protected since that location 
was a low bed shear area, meaning less erosion and scour is expected.  Figure 3-17 compares the 
Alternative and base test discharges within Piasa Chute.   
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Figure 3-17.  Piasa Chute Discharge (Alternative 13 vs Base Test) 
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3.3.14 Alternative 14 
Alternative 14 (Plate 51) consisted of a structure between Piasa and Eagle’s Nest Islands.  A majority of 
the discharge through the Piasa Island complex exits between the two islands, so the goal of the 
notched structure was to direct more discharge through Piasa Chute.  Figure 3-18 compares the 
Alternative and base test discharges within Piasa Chute.   
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Figure 3-18.  Piasa Chute Discharge (Alternative 14 vs Base Test) 
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3.3.15 Alternative 15 
Alternative 15 (Plate 52) consisted of two low elevation structures placed on the side channel side of 
Eagle’s Nest Island.  A majority of the discharge through the Piasa Island complex exits between the two 
islands, so the goal of the low structures was to divert some of the discharge through Piasa Chute while 
allowing the rest of the flow to continue between the two islands.  Figure 3-19 compares the Alternative 
and base test discharges within Piasa Chute.   
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Figure 3-19.  Piasa Chute Discharge (Alternative 15 vs Base Test) 



USACE | Hydrology & Hydraulics Appendix C-33

Upper Mississippi River Restoration 
 Feasibility Report with Integrated Environmental Assessment 

Piasa and Eagle’s Nest Islands HREP 

3.3.16 Alternative 16 
Alternative 16 (Plate 53) consisted of a low elevation structure placed between Eagle’s Nest Island and 
the Illinois bankline.  The structure was tested in order to inform the PDT of the discharge impacts 
through Piasa Chute if a low elevation structure were placed at the entrance to the Piasa Island complex 
in order to disrupt any future sediment waves entering the project area.  Figure 3-20 compares the 
Alternative and base test discharges within Piasa Chute.   
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Figure 3-20.  Piasa Chute Discharge (Alternative 16 vs Base Test) 
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3.3.17 Alternative 17 
Alternative 17 (Plate 54) consisted of a curved structure placed between the head of Eagle’s Nest Island 
and the Illinois bankline.  The structure was placed to create a backwater area in the Piasa Island 
complex which would block off flow and any sediment entering Piasa Chute.  The PDT was determining if 
a dredge cut in Piasa Chute could be expected to last longer with a drastic change to the amount of flow 
entering the side channel.  However, during the test, water from the main channel entered the side 
channel complex between Piasa and Eagle’s Nest Islands and then went through Piasa Chute.  However, 
the discharge through Piasa chute was less than in the base condition, leading the PDT to believe that 
any sediment being carried in with the water would fall out in the side channel causing increased 
elevations.  Figure 3-21 compares the Alternative and base test discharges within Piasa Chute.   
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Figure 3-21.  Piasa Chute Discharge (Alternative 17 vs Base Test) 
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3.3.18 Alternative 18 
Alternative 18 (Plate 55) consisted of a structure placed between the head of Eagle’s Nest Island and the 
Illinois bankline.  The structure was placed to create a backwater area in the Piasa Island complex which 
would block off flow and any sediment entering Piasa Chute.  The PDT was determining if a dredge cut in 
Piasa Chute could be expected to last longer with a drastic change to the amount of flow entering the 
side channel.  However, during the test, water from the main channel entered the side channel complex 
between Piasa and Eagle’s Nest Islands and then went through Piasa Chute.  However, the discharge 
through Piasa chute was less than in the base condition, leading the PDT to believe that any sediment 
being carried in with the water would fall out in the side channel causing increased elevations.    Figure 
3-22 compares the Alternative and base test discharges within Piasa Chute.
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Figure 3-22.  Piasa Chute Discharge (Alternative 18 vs Base Test) 
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3.3.19 Alternative 19 
Alternative 19 (Plate 56) consisted of a 200 foot wide braided dredge cut through Piasa Chute, a notched 
rock structure, and multiple dredge disposal locations.  The ‘braided’ term describes the way the dredge 
cut exists between existing high elevation areas creating a more natural braided channel.  The dredge 
cut through Piasa Chute consisted of removing bed material until an elevation of 405.1 ft was achieved.  
The dredge cut started and ended at the upper and lower ends of Piasa Chute where existing 
bathymetry matched the desired 405.1 ft elevation of the dredge cut.  The notched structure was placed 
between Piasa and Eagle’s Nest Islands to direct more discharge through Piasa Chute while still allowing 
a small amount of flow to exit the complex between the islands.  The dredge material was placed to 
create island habitat in multiple locations: within Piasa Chute where high elevation areas already 
existed, on the lower end of the main channel side of Piasa Island, and upstream of the Piasa Island 
complex tied into the LDB.  Structures were placed on the downstream side of the new islands to assist 
in stabilizing and retaining the shape of the new habitat feature.  The island habitat created on the main 
channel side of Piasa Island was not protected since that location was a low bed shear area, meaning 
less erosion and scour is expected.  Figure 3-23 compares the Alternative and base test discharges 
within Piasa Chute.   
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Figure 3-23.  Piasa Chute Discharge (Alternative 19 vs Base Test) 
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3.3.20 Alternative 20 
Alternative 20 (Plate 57) consisted of a 300 foot wide braided dredge cut through Piasa Chute, a notched 
rock structure, and multiple dredge disposal locations.  The ‘braided’ term describes the way the dredge 
cut exists between existing high elevation areas creating a more natural braided channel.  The dredge 
cut through Piasa Chute consisted of removing bed material until an elevation of 405.1 ft was achieved.  
The dredge cut started and ended at the upper and lower ends of Piasa Chute where existing 
bathymetry matched the desired 405.1 ft elevation of the dredge cut.  The notched structure was placed 
between Piasa and Eagle’s Nest Islands to direct more discharge through Piasa Chute while still allowing 
a small amount of flow to exit the complex between the islands.  The dredge material was placed to 
create island habitat in multiple locations: within Piasa Chute where high elevation areas already 
existed, on the lower end of the main channel side of Piasa Island, and upstream of the Piasa Island 
complex tied into the LDB.  Structures were placed on the downstream side of the new islands to assist 
in stabilizing and retaining the shape of the new habitat feature.  The island habitat created on the main 
channel side of Piasa Island was not protected since that location was a low bed shear area, meaning 
less erosion and scour is expected.  Figure 3-24 compares the Alternative and base test discharges 
within Piasa Chute.   
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Figure 3-24.  Piasa Chute Discharge (Alternative 20 vs Base Test) 
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3.3.21 Alternative 21 
Alternative 21 (Plate 58) consisted of a 200 foot wide braided dredge cut through Piasa Chute, a notched 
rock structure, and multiple dredge disposal locations.  The ‘braided’ term describes the way the dredge 
cut exists between existing high elevation areas creating a more natural braided channel.  The dredge 
cut through Piasa Chute consisted of removing bed material until an elevation of 405.1 ft was achieved.  
The dredge cut started and ended at the upper and lower ends of Piasa Chute where existing 
bathymetry matched the desired 405.1 ft elevation of the dredge cut.  The notched structure was placed 
between Piasa and Eagle’s Nest Islands to direct more discharge through Piasa Chute while still allowing 
a small amount of flow to exit the complex between the islands.  The dredge material was placed to 
create island habitat in multiple locations: within Piasa Chute where high elevation areas already 
existed, on the lower end of the main channel side of Piasa Island, and upstream of the Piasa Island 
complex along the LDB.  Structures were placed on the downstream side of the new islands to assist in 
stabilizing and retaining the shape of the new habitat feature.  The island habitat created on the main 
channel side of Piasa Island was not protected since that location was a low bed shear area, meaning 
less erosion and scour is expected.  Figure 3-25 compares the Alternative and base test discharges 
within Piasa Chute.   
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Figure 3-25.  Piasa Chute Discharge (Alternative 21 vs Base Test) 
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3.3.22 Alternative 22 
Alternative 22 (Plate 59) consisted of a 300 foot wide braided dredge cut through Piasa Chute, a notched 
rock structure, and multiple dredge disposal locations.  The ‘braided’ term describes the way the dredge 
cut exists between existing high elevation areas creating a more natural braided channel.  The dredge 
cut through Piasa Chute consisted of removing bed material until an elevation of 405.1 ft was achieved.  
The dredge cut started and ended at the upper and lower ends of Piasa Chute where existing 
bathymetry matched the desired 405.1 ft elevation of the dredge cut.  The notched structure was placed 
between Piasa and Eagle’s Nest Islands to direct more discharge through Piasa Chute while still allowing 
a small amount of flow to exit the complex between the islands.  The dredge material was placed to 
create island habitat in multiple locations: within Piasa Chute where high elevation areas already 
existed, on the lower end of the main channel side of Piasa Island, and upstream of the Piasa Island 
complex along the LDB.  Structures were placed on the downstream side of the new islands to assist in 
stabilizing and retaining the shape of the new habitat feature.  The island habitat created on the main 
channel side of Piasa Island was not protected since that location was a low bed shear area, meaning 
less erosion and scour is expected.  Figure 3-26 compares the Alternative and base test discharges 
within Piasa Chute.   
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Figure 3-26.  Piasa Chute Discharge (Alternative 22 vs Base Test) 
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3.4 AdH Results 
After completing all AdH alternative tests, engineers analyzed the results to determine what measures 
were most successful in increasing the amount of discharge through Piasa Chute.  Figure 3-27 shows a 
plot of all of the Piasa Chute discharges for the alternative tests.   
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Figure 3-27.  Piasa Chute Discharge for all Alternative Tests 
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There were a number of measures that the PDT determined to be successful.  Below is a list of those 
measures, corresponding alternatives for each measure, and the success of the measure: 

1. 200’ braided dredge cut

• Alternative 7, Alternative 11
• The braided dredge cut measure provided a significant increase in discharge through Piasa

Chute.  Without a dredge cut, most other measures would not be as successful.  Furthermore,
the braided dredge cut by definition creates island habitat within Piasa Chute, but additionally,
the dredge material will be used to create additional island habitat elsewhere within the study
reach.

2. 300’ braided dredge cut

• Alternative 6
• The braided dredge cut measure provided a significant increase in discharge through Piasa

Chute.  Without a dredge cut, most other measures would not be as successful.  Furthermore,
the braided dredge cut by definition creates island habitat within Piasa Chute, but additionally,
the dredge material will be used to create additional island habitat elsewhere within the study
reach.

3. Notched rock structure between Piasa and Eagle’s Nest Islands

• Alternative 11
• The notched rock structure measure successfully increased discharge through Piasa Chute by

diverting a majority of the flow through Piasa Chute that would normally exit between Piasa and
Eagle’s Nest Islands.  Furthermore, the structure included two 400-ft notches, which will allow
some flow to exit between Piasa and Eagle’s Nest Islands creating scour holes and additional
depth diversity.

4. Minimum backwater dredging

• Alternative 7
• Minimum backwater dredging at the entrance to the backwater area in the middle of Piasa

Island didn’t have a significant impact on discharges.  However, if the PDT selects to dredge in
Piasa Chute, dredging to the open the backwater area could yield habitat benefits at minimal
additional cost.

5. Maximum backwater dredging
• Alternative 13
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• Maximum dredging within Piasa Island didn’t have a significant impact on discharges.  However,
if the PDT selects to dredge in Piasa Chute, dredging to open the backwater area could yield
significant habitat benefits.

6. Island Diversity
• The creation of island habitat and diversity from dredge material is captured as part of the 200’

and 300’ braided dredge cut measures above.

The measures above were provided to the PDT in order to complete an environmental benefit analysis 
to determine the magnitude of ecosystem benefits to be expected if the measures were implemented.  
The evaluation was conducted by a multi-agency team which included representatives from the Illinois 
Department of Natural Resources (ILDNR), U.S. Fish & Wildlife Service (USFWS), and USACE.  Chapter 5 
of the Feasibility Report (McCain) details the feasible project measures, cost/environmental analysis, 
and alternative selection.  

The measures the team chose to include in the recommended alternative were: 

• 200’ braided dredge cut in Piasa Chute
• Minimum Piasa Island backwater dredging
• Notched rock structure between Piasa and Eagle’s Nest Islands
• Island creation from dredge disposal: Piasa riverside island and upstream rootless

island

The selected measures are represented in the AdH test for Alternative 21 (Plate 34).  Plates 60 and 61 
show the SMS base test velocities and Alternative 21 velocities, respectively.  Plates 62 and 63 show the 
SMS base test bed shear and Alternative 21 bed shear, respectively. 

With implementation of the measures discussed above, including the rock river training structure, 
stages at average and high flows both in the vicinity of the project area and elsewhere in the Mel Price 
Pool reach of the Mississippi River are expected to be similar to current conditions. An abundance of 
research has been conducted analyzing the impacts of river training structures on water surfaces dating 
to the 1930s. This research includes numerical and physical models as well as analyses of historic gage 
data, velocity data, and cross sectional data. In addition to continued monitoring and analysis, the U.S. 
Army Corps of Engineers (Corps) has conducted a literature review of all available literature on the 
impact of river traning structures on flood levels. A summary of research on the topic is detailed in 
Appendix A of the Final Environmental Assessment of the Regulating Works Project, Dogtooth Bend 
Phase 5, Middle Mississippi River Miles 40.0 – 20.0, Alexander County, IL, Mississippi and Scott Counties, 
MO (April 2014). Based on an analysis of this research by the Corps and other external reviewers, the 
District has concluded that river training structures do not impact flood levels. 
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4 Climate Change Survey 
4.1 Introduction 
USACE projects, programs, missions, and operations have generally proven to be robust enough to 
accommodate the range of natural climate variability over their operating life spans. However, recent 
scientific evidence shows that in some places and for some impacts relevant to USACE operations, 
climate change is shifting the climatological baseline about which that natural climate variability occurs, 
and may be changing the range of that variability as well. This is relevant to USACE because the 
assumptions of stationary climatic baselines and a fixed range of natural variability as captured in the 
historic hydrologic record may no longer be appropriate for long-term projections of the climatologic 
parameters, which are important in hydrologic assessments for inland watersheds, such as the Piasa – 
Eagles Nest project. 
4.2 Phase 1 Climate and Climate Change 
4.2.1 Current Climate 
Precipitation data obtained from the St. Louis Missouri Lambert International Airport, Network ID 
GHCND: USW00013994, Latitude 38.7525°, Longitude -90.3736°, Elevation 161.8 m.  The period of 
record for this gage is April 1, 1938 to Jan 1, 2016. 

Average
(in)

Maximum
(in)

Year Minimum
(in)

Year Average
(in)

Maximum
(in)

Year Minimum
(in)

Year

Jan 2.1 9.0 2005 0.1 1986 5.6 23.9 1977 0.1 1989
Feb 2.2 5.0 1951 0.3 1963 4.5 20.8 1993 0.0 -
Mar 3.3 8.4 2008 0.7 1941 3.7 22.4 1960 0.0 -
Apr 3.9 10.3 1994 1.0 1977 0.3 6.5 1971 0.0  -
May 4.1 12.9 1995 0.8 2005 0.0 0.2 1973 0.0 -
Jun 4.3 13.1 2015 0.4 1991 0.0 0.0 - 0.0 -
Jul 3.7 12.7 1948 0.5 1941 0.0 0.0 - 0.0 -
Aug 3.0 14.8 1946 0.1 1971 0.0 0.0 - 0.0 -
Sep 2.9 10.0 1945 0.0 1940 0.0 0.0 - 0.0 -
Oct 2.9 12.4 2009 0.2 1975 0.0 0.0 - 0.0 -
Nov 3.2 10.0 1985 0.1 1949 1.2 11.3 1951 0.0 -
Dec 2.6 11.8 2015 0.0 1955 3.8 26.3 1973 0.0 -
Annual 38.1 19.2

Precipitation All Snowfall

+ 
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Temperature data obtained from the St. Louis Missouri Lambert International Airport, Network ID 
GHCND: USW00013994, Latitude 38.7525°, Longitude -90.3736°, Elevation 161.8 m.  The period of 
record for this gage is April 1, 1938 to Jan 1, 2016. 

4.2.2 Climate Change 
US Army Corps of Engineers personnel have authored regional reports summarizing available scientific 
literature to meet the Corps goal of addressing potential climate change impacts in planning and 
decision making. Piasa and Eagles Nest Islands fall within Region 7, the Upper Mississippi Region, for the 
purposes of these reports (USACE, 2015). In the report covering the region, the following is said about 
the historic trends identified:  

Month Average
(°F)

Maximum
(°F)

Year Minimum
(°F)

Year

Jan 30.7 53.4 1990 6.1 1940
Feb 34.9 55.2 1976 14.0 1978
Mar 44.8 72.1 2012 22.6 1960
Apr 56.6 75.2 2010 39.4 1961
May 66.2 83.7 2012 46.9 1961
Jun 75.4 94.6 1952 59.2 1961
Jul 79.5 98.6 2012 64.8 1950
Aug 77.9 96.1 1947 61.5 1967
Sep 70.0 87.8 1939 52.0 1974
Oct 58.8 79.9 1963 39.0 1976
Nov 45.6 63.9 1999 26.1 1976
Dec 34.9 53.8 2015 13.8 1963
Annual 56.3

Temperature
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4.2.3 Summary of Future Climate Projection Findings: 
There is strong consensus in the literature that air temperatures will increase in the study region, and 
throughout the country, over the next century. The studies reviewed here generally agree on an 
increase in mean annual air temperature of approximately 2 to 6 ºC (3.6 to 10.8 ºF) by the latter half of 
the 21st century in the Upper Mississippi Region. Reasonable consensus is also seen in the literature 
with respect to projected increases in extreme temperature events, including more frequent, longer, 
and more intense summer heat waves in the long term future compared to the recent past. 

Projections of precipitation found in a majority of the studies forecast an increase in annual 
precipitation and in the frequency of large storm events. However, there is some evidence presented 
that the northern portion of the Upper Mississippi Region will experience a slight decrease in annual 
precipitation. Additionally, seasonal deviations from the general projection pattern have been 
presented, with some studies indicating a potential for drier summers. Lastly, despite projected 

Figure 4-1 Summary matrix of observed and projected regional climate trends and 
literature consensus (from USACE 2015b). 
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precipitation increases, droughts are also projected to increase in the basin as a result of increased 
temperature and [evapotranspiration] rates. 

A clear consensus is lacking in the hydrologic projection literature. Projections generated by coupling 
[Global Climate Models] with macro scale hydrologic models in some cases indicate a reduction in future 
streamflow but in other cases indicate a potential increase in streamflow. Of the limited number of 
studies reviewed here, more results point toward the latter than the former, particularly during the 
critical summer months. 

Given the high degree of variability and uncertainty in weather patterns in general and in predictions of 
future weather patterns in particular, quantifying future Project impacts is inexact. As summarized 
above, there is no consensus with respect to forecasts for future streamflow in the basin.  

4.3 Observed Changes 
The USACE Climate Hydrology Assessment Tool was used to examine observed streamflow trends in the 
vicinity of the example project. At the time of release of this ECB, the tool has capability only to evaluate 
the annual peak instantaneous streamflow; additional hydrologic variables of interest will be added in 
the future. The hydrologic time series of annual peak instantaneous streamflow at the gage Mississippi 
River at St. Louis, MO (7010000) is shown in Figure 4-2. The gage exhibits an increasing trend in annual 
peak instantaneous streamflow; however, this trend is not statistically significant as indicated by the 
high p-value. This indicates that overall, there has been no significant change in peak flows over the last 
114-year period of record (1900-2014).

Figure 4- 2 Annual Peak Instantaneous Streamflow, Mississippi River at St. Louis, MO, Trendline Equation: Q = 
-219.332 * (Water Year) + 126640, p = 0.819679.
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The Nonstationarity Detection Tool was also used to examine the hydrologic time series at the St. Louis, 
MO gage (7010000).  No nonstationarity events were detected in the record (Figure 4-3), indicating that 
no change can be detected in the long term mean, variance, or trend in the maximum annual flow time 
series. A period of record of 153 years (1862 – 2015) was used.  The Smooth Lombard Mood event was 
determined to not be an indicator of nonstationarity. Generally these 'smooth' type indicators should 
span at least a few consecutive years if they are genuine, whereas this one occurs very briefly. Also in 
this particular case, the indicator occurs right at the beginning of the period of record. The results of the 
nonstationarity detection analysis indicate that overall, there has been no statistically significant change 
in annual peak flows, as measured. 

Figure 4-3 Nonstationarity Analysis of Maximum Annual Flow, Mississippi River at St. Louis, MO. 
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4.4 Phase II: Projected Changes to Watershed Hydrology and Assessment of 
Vulnerability to Climate Change. 

The USACE Climate Hydrology Assessment Tool was used to examine observed and projected trends in 
watershed hydrology to support the qualitative assessment. As expected for this type of qualitative 
analysis, there is considerable but consistent spread in the projected annual maximum monthly flows 
(Figure 4-4), the overall projected trend in annual peak instantaneous streamflow increases over time 
(Figure 4-5). This increase is statistically-significant (p-value <0.0001). This finding suggests that there 
may be potential for higher peak streamflows in the future. 

Figure 4-4 Range in the Projected Annual Maximum Monthly Flows, HUC 0714 Upper 
Mississippi-Kaskaskia-Meramec 
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4.5 Observed Changes in Average Daily Flow  
USACE climate change tools described in the previous two sections rely on Annual Maximum 
Streamflow.  Observed trends in average daily flows are important for Piasa and Eagles Nest Islands 
because it is an ecosystem restoration project, not a flood control project.  Figure 4-6 shows the 
maximum, average, minimum and current daily flows at the St. Louis Gage for the period of record 
which was the best fit gage available used for all other analysis in this report.   

Figure 4-5 Mean Projected Annual Maximum Monthly Streamflow, HUC 0714 Upper 
Mississippi-Kaskaskia-Meramec. Trendline Equation: Q = 57.5719 * (Water Year) – 

63194.8, p < 0.0001 
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Figure 4-8 shows the maximum, average, minimum and current daily flows at the Alton, IL Gage, which 
is the closest gage to the project area.  The influence of the Mel Price L&D and the Missouri River which 
are both located between the two gage locations is evident.  Figure 4-7 is the St. Louis Gage during the 
same time period (1990-2015) as the Alton Gage for comparison purposes. 

The influence of the Mel Price L&D and Missouri River can be seen in the variability of the minimum and 
average results.  Overall however, the results are as expected with maximums occurring during typical 
spring and summer rises. 

Figure 4-6 Maximum, average, minimum and current daily flows for the St. Louis, MO Gage, 
period of record 1861-2016. 
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Figure 4-7 Maximum, average, minimum and current daily flows for the Alton, IL Gage period 
of record 1990-2015 
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Figure 4-8 Maximum, average, minimum and current daily flows for the St. Louis, MO Gage 
period of 1990-2015 
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5 Plates 
Plate 1 – Location and Vicinity Map 
Plate 2 – Planform and Nomenclature 
Plate 3 – 2007 Comprehensive Hydrographic 
Survey 
Plate 4 – 2011 Comprehensive Hydrographic 
Survey 
Plate 5 – 2014 Comprehensive Hydrographic 
Survey 
Plate 6 – 2015 Comprehensive Hydrographic 
Survey 
Plate 7 – 2006 Side Channel Hydrographic 
Survey 
Plate 8 – 2013 Side Channel Hydrographic 
Survey 
Plate 9 – 2015 Multibeam Hydrographic Survey 
Plate 10 – April 2013 ADCP Survey 
Plate 11 – July 2013 ADCP Survey 
Plate 12 – May 2015 ADCP Survey 
Plate 13 – Prototype vs HSR Base Test 
Plate 14 – Alternative 1 vs. Base Test 
Plate 15 – Alternative 2 vs. Base Test 
Plate 16 – Alternative 3 vs. Base Test 
Plate 17 – Alternative 4 vs. Base Test 
Plate 18 – Alternative 5 vs. Base Test 
Plate 19 – Alternative 6 vs. Base Test 
Plate 20 – Alternative 7 vs. Base Test 
Plate 21 – Alternative 8 vs. Base Test 
Plate 22 – Alternative 9 vs. Base Test 
Plate 23 – Alternative 10 vs. Base Test 
Plate 24 – Alternative 11 vs. Base Test 
Plate 25 – Alternative 12 vs. Base Test 
Plate 26 – Alternative 13 vs. Base Test 
Plate 27 – Alternative 14 vs. Base Test 
Plate 28 – Alternative 15 vs. Base Test 
Plate 29 – Alternative 16 vs. Base Test 
Plate 30 – Alternative 17 vs. Base Test 

Plate 31 – Alternative 18 vs. Base Test 
Plate 32 – Alternative 19 vs. Base Test 
Plate 33 – Alternative 20 vs. Base Test 
Plate 34 – Alternative 21 vs. Base Test 
Plate 35 – Alternative 22 vs. Base Test 
Plate 36 – Alternative 23 vs. Base Test 
Plate 37 – SMS Base Test 
Plate 38 – Alternative 1 vs. SMS Base Test 
Plate 39 – Alternative 2 vs. SMS Base Test 
Plate 40 – Alternative 3 vs. SMS Base Test 
Plate 41 – Alternative 4 vs. SMS Base Test 
Plate 42 – Alternative 5 vs. SMS Base Test 
Plate 43 – Alternative 6 vs. SMS Base Test 
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6 Acronyms 
Acronym Name 

ADCP ............................................................................... Acoustic Doppler Current Profiler 
AdH ........................................................................................................ Adaptive Hydraulics 
DNR ................................................................................. Department of Natural Resources 
ERDC .............................................................. Engineer Research and Development Center 
GPM ....................................................................................................... Gallons per Minute 
HPC ........................................................................................ High Performance Computing 
HREP ........................................................ Habitat Rehabilitation and Enhancement Project 
HSR ............................................................................. Hydraulic Sediment Response Model 
ILDNR ................................................................... Illinois Department of Natural Resources 
LDB ..................................................................................................... Left Descending Bank 
LiDAR ........................................................................................ Light Detection and Ranging 
MINPOOL ...................................................................................... Minimum Pool Elevation 
NAVD88 ................................................................. North American Vertical Datum of 1988 
NGVD29 ............................................................. National Geodetic Vertical Datum of 1929 
PDT .....................................................................................................Project Delivery Team 
RDB ................................................................................................... Right Descending Bank 
RM ......................................................................................................................... River Mile 
SMS ................................................................................... Surface-water Modeling System 
UMRS .................................................................................. Upper Mississippi River System 
URV ..................................................................................... Unsubmerged Rigid Vegetation 
USACE ...................................................................... United States Army Corps of Engineers 
USFWS ........................................................................ United States Fish & Wildlife Service 
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1. Introduction
The purpose of this Biological Assessment (BA) is to review the proposed Piasa and Eagle’s Nest Islands 

Habitat Rehabilitation and Enhancement Project (HREP) in sufficient detail to evaluate whether the  

proposed actions may affect any federally threatened, endangered, proposed, or candidate species 

identified by the U.S. Fish and Wildlife Service (USFWS).  This BA is prepared in accordance with legal 

requirements set forth under Section 7 of the Endangered Species Act (15 U.S.C. 1536 (c)) and applicable 

guidance documents.  The BA includes the description of the project area, proposed actions, species 

accounts and status, effects of the proposed actions, and effects determinations.   

1.1 Study Setting 
The U.S. Army Corps of Engineers, St. Louis District, is preparing to implement a habitat rehabilitation 

and enhancement project at Piasa and Eagle’s Nest Islands, located on the left descending bank of the 

Mississippi River in Madison and Jersey counties, Illinois. The project is in Pool 26 between river miles 

207.5 and 211.5, upstream of Alton, Illinois.  The study area is approximately 1,381 acres of island, side 

channel, and backwater habitat (Figure 1).  

Figure 1. Piasa and Eagle’s Nest Islands HREP project location and vicinity 

The proposed alternative plan involves dredging material from Piasa Chute and constructing a river 

training structure to restore approximately 486 acres of side channel habitat, and dredging material 

from Piasa Island Backwater to restore approximately 49 acres of connected backwater and 

overwintering fish habitat.   The material captured from the dredging along with stone rip-rap would be 

used to restore approximately 76 acres of island habitat (Figure 2). 
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Figure 2. Proposed Plan at Piasa and Eagle’s Nest Islands HREP
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1.2 Biological Survey Data 
In 2012, a summer mist net and acoustic surveys were conducted on Piasa Island (USACE 2012a).  A total 

of 11 bats of 5 species were captured over 2 nights during the mist net survey.  The five species included 

eastern red bat (Lasiurus borealis), little brown myotis (Myotis lucifugus), Indiana bat (Myotis sodalis), 

evening bat (Nycticeius humeralis), and tri-colored bat (Perimyotis subflavius).   

Four locations of acoustic surveys were conducted on Piasa Island.  Seven species were definitely 

recorded during the acoustic inventory.  These species included big brown bat (Eptesicus fuscus), eastern 

red bat, hoary bat (Lasiurus cinereus), gray bat, little brown bat, evening bat, and tri-colored bat, and one 

species (northern long-eared bat) was recorded as “probable”.   

In 2014, field sampling was conducted to identify and characterize the mussel communities within the 

Project Area (ESI 2014).  Habitat was somewhat variable throughout the Project Area, but was generally 

characterized by relatively shallow water and soft substrate.  Scattered mussels were present in several 

locations within the study area.  A low-density mussel bed (1.92 individuals/m2) was identified at the 

head of Piasa Island, and a moderate-density bed (5.56 individuals/m2) was identified at the toe of Piasa 

Island.  Both beds were dominated by a few common species and recruitment was low.  Mussel 

abundance within Piasa Chute was low.  No evidence of federally listed species was observed, and 

suitable habitat for federally listed species was not identified within the study area.    

The Upper Mississippi River Restoration (UMRR) Program integrates habitat restoration with long term 

resource monitoring (LTRM).  The Piasa and Eagle’s Nest Islands HREP is located within UMRR-LTRM 

Great Rivers study reach, which is a 50-mile reach of the Mississippi River and the mouth of the Illinois 

River.  Staff from the Illinois Natural History Survey conduct monitoring of water quality, fish, aquatic 

vegetation, land cover and land use.  These data have been collected since 1986.  The UMRR-LTRM data 

were utilized to describe existing conditions, habitat evaluation and quantification, and species 

occurrence within the study area.   

1.2 Species Covered in this Consultation 
The Corps requested the official species via the ECOS-IPaC website (http://ecos.fws.gov/ipac/).  U.S. Fish 

and Wildlife Service provided a list of 8 federally threatened and endangered species that could 

potentially be found in the area (Madison and Jersey counties, Illinois) via an original letter dated 14 

October 2016, and updated on 25 January 2017 and 16 January 2018 (Section 5 below).  The letter from 

25 January 2017 is included since that was the letter sent to USFWS along with the original biological 

assessment. No changes in species occurred when updating the species list in 2018.  The 8 species, 

federal protection status, and habitat can be found in Table 1.  No critical habitat is located in the study 

area.  

Table 1. Federally listed threatened and endangered species potentially occurring in the work area 

Species Status Habitat 

Least tern (interior 
population) (Sterna 
antillarum) 

Endangered Large rivers - nest on bare alluvial and dredge spoil 
islands 

http://ecos.fws.gov/ipac/
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Indiana bat (Myotis sodalis) Endangered Hibernates in caves and mines; maternity & foraging 
habitat: small stream corridors with well-developed 
riparian woods; upland & bottomland  forests  

Northern long-eared bat 
(Myotis septentrionalis 

Threatened Hibernates in caves and mines; swarming in surrounding 
wooded areas in autumn. Roosts and forages in upland 
forests during spring and summer. 

Decurrent false aster 
(Boltonia decurrens) 

Threatened Disturbed alluvial soils 

Eastern prairie fringed 
orchid (Platanthera 
leucophaea) 

Threatened Moist, sandy floodplains and prairie wetlands along the 
Illinois River 

Pallid sturgeon  
(Scaphirhynchus albus) 

Endangered Mississippi and Missouri Rivers 

Eastern massasauga 
(Sistrurus catenatus) 

Threatened Open to forested wetlands and adjacent upland areas 

Spectaclecase 
(Cumberlandia monodonta) 

Endangered Large rivers 

2. Description of the Proposed Actions

2.1 Purpose and Need 
The U.S. Army Corps of Engineers, St. Louis District is preparing a Feasibility Report with Integrated 

Environmental Assessment for implementation of the Piasa and Eagle’s Nest Islands HREP.   The purpose 

of the feasibility study is to restore ecosystem structure and function by constructing project measures 

to improve side channel, island, and backwater habitats.  The purpose of the draft Feasibility Report with 

Integrated Environmental Assessment, including the draft unsigned Finding of No Significant Impact 

(FONSI) is to present a detailed account of the planning, engineering, and construction details of the 

proposed plan to allow final design and construction to proceed subsequent to approval of the 

document.   

The need to restore side channel, island, and backwater habitats is based on the following factors: 

 Through the Upper Mississippi River System Habitat Needs Assessment (Theiling, et al., 2000)

restoring side channel habitat has been identified as a habitat need for Pool 26.  Pool 26 has

approximately 3% of the total aquatic and floodplain habitat classified as side channel habitat

(Theiling, et al., 2000).  Thus, existing side channel habitat is limiting within Pool 26 and the study

area.  In general existing side channels have shallow depth (e.g., < 5 feet) and limited structural

diversity (e.g., cover, depth, and flow) due to sedimentation.  Without action, side channel

habitat would remain a limiting resource and would continue to decline impacting the survival

and recruitment of various aquatic species, including riverine fishes and mussels.   The

sedimentation rate of 0.14 ft/year has been calculated for Piasa Chute.  At this rate, without

action, the average depth of Piasa Chute would decrease from 8.6 to 1.6 feet over 50 years

(decrease of 83%), resulting in a loss of side channel habitat and quality of habitat.
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 Through the Upper Mississippi River System Habitat Needs Assessment (Theiling, et al., 2000)

restoring contiguous backwater habitat has been identified as a habitat need for Pool 26, and are

important habitats required for functional year-round habitat. Existing backwater habitat on

Piasa Island is generally shallow, turbid, and has limited connectivity with the main channel due

to sedimentation.  Without action, the existing backwater habitat would continue to decline

impacting the survival and recruitment of riverine fish species.  Utilizing the UMRR-LTRM data

from 1993 to 2013, the average depth of the Piasa Island Backwater is 1.25 to 3.5 feet.  The St.

Louis District has modeled a slough outside the study area (Simons, Simons, Ghaboosi, & Chen,

1988) but in close proximity (Brickhouse Slough, which separates Dresser Island at RM 206-209

from the Missouri shore) to Piasa and Eagle’s Nest Islands.   These estimates indicated the

sediment deposition rate to be 0.5 inches per year.  Using this rate for Piasa Island Backwater

would suggest that the backwater would fill in completely in approximately 60 years; however,

based on aerial imagery analysis comparing 1971 to present day, the backwater has persisted in

similar surface area (but it has gotten shallower).  The team assumed that areas <2 feet in depth

currently would convert to land by year 50 which equates to a 37% loss of the existing

backwater.   However, it is known that sediment loads increase at higher pool elevations so if a

series of more severe flood events were to occur, the life expectancy could be much less than

that projected.   The result of this sedimentation is a rapid conversion of water cover to land

cover.  This conversion translates to a quantitative loss of habitat for migratory and resident

wildlife.  In a similar manner, riverine fish are impacted by a loss of backwater spawning and

rearing habitat.

 Through the Upper Mississippi River System Habitat Needs Assessment (Theiling, et al., 2000)

restoring island habitat has been identified as a habitat need for Pool 26.  Existing island habitat

is approximately 5% of the existing aquatic and floodplain habitat in Pool 26 (Theiling, et al.,

2000).  Within the study area, island habitat has been degraded primarily as a result of direct

inundation resulting from lock and dam construction.  Without action, it is anticipated that

historic islands would continue to be submerged reducing the availability of this habitat for

aquatic and wildlife species.

2.2 Proposed Plan and Action Area 
The proposed plan and action area for the Piasa and Eagle’s Nest Island HREP includes increasing aquatic 

diversity in Piasa Chute, improving connectivity and overwintering habitat in Piasa Island Backwater, and 

restoring island habitat. The details of the plan are further described below.  

2.2.1. Piasa Chute Aquatic Diversity 
This measure involves hydraulically dredging a braided dredge cut 200 foot wide to 10 feet below 

minimum pool (415.12 feet NAVD88), which would achieve an additional 5-6 feet of depth and increased 

flow within Piasa Chute.  The braided configuration takes into account the effects of Piasa Creek and 

provides opportunities to restore islands within the study area.  Approximately 885,000 cubic yards of 

material would be removed and transported within the study area to restore islands.  

2.2.2. Piasa Island Backwater Dredging 
This measure consists of dredging the entrance of Piasa Island Backwater to improve connectivity of the 
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backwater to the Mississippi River, increase depth (10 feet below minimum pool), and minimize impacts 

to existing emergent vegetation. Enhancing the entrance to this backwater would provide immediate 

access to spawning and rearing habitat, and ingress and egress of fish by way of the main channel.   

Approximately 156,000 cubic yards of material would be removed and transported within the study area 

to restore islands.  

2.2.3 River Training Structure 

This measure consists of constructing a rock structure between Piasa Island and Eagle’s Nest Island that 

has two 400-foot wide notches.  The location, size, and configuration of the structure was modeled using 

a numeric hydraulic model.  The model shows the proposed structure increases flow into Piasa Chute, 

increased potential to sustain the dredge cut, and creates deep scour holes at the notches which 

enhances bathymetric diversity within the study area.   

2.2.4 Island Restoration 

This measure consists of restoring islands through placement of dredged material from Piasa Chute and 

Piasa Island Backwater.  The restored island locations were selected due to proximity of proposed 

dredging areas, historic locations of islands, and existing shallower areas with low shear stress (based on 

the hydraulic model). The restored island would have stone protection which would tie the islands in 

place and also allow for scour when islands are overtopped.   Average top elevation is 420.57 feet 

(NAVD88), which corresponds to the average top elevation to the head of Piasa Island currently.    Table 

2 provides a summary of the amount of dredged material required to restore the three different island 

locations and acres of island habitat restored.   

Table 2.  Island Restoration Details 

Item 
Quantity 

Unit Three Islands Riverside Piasa Island Upstream Rootless Island 

Dredged Material 177,000 631,000 233,000 CY 

Island Diversity 26 43 8 AC 

Stone Protection 60,700 29,900 56,000 TN 

3. Impact Assessment

3.1 Least tern (Sterna antillarum) 

3.1.1 Status 
The federally endangered least tern is a colonial, migratory waterbird which resides and breeds along the 

Mississippi River during the spring and summer.  Least terns arrive on the Mississippi River from late April 

to mid-May.  Reproduction takes place from May through August, and the birds migrate to the wintering 

grounds in late August or early September (USACE, 1999).  Sparsely vegetated portions of sandbars and 

islands are typical breeding, nesting, rearing, loafing, and roosting sites for least terns along the MMR.  

Nests are often at higher elevations and well removed from the water’s edge, a reflection of the fact that 

nesting starts when river stages are relatively high (USACE, 1999).  In alluvial rivers, sandbars are dynamic 

channel bedforms.  Individual sandbars typically wax and wane over time as fluvial processes and the 
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construction of river engineering works adjust channel geometry according to varying sediment load and 

discharge.  There is limited data on site fidelity for Mississippi River least terns.  Given the highly dynamic 

bed and planform of the historic river, ability to return to previously used colony sites is not likely a 

critical life history requirement.  The availability of sandbar habitat to least terns for breeding, nesting, 

and rearing of chicks from 15 May to 31 August is a key variable in the population ecology of this water 

bird.  Only portions of sandbars that are not densely covered by woody vegetation and that are exposed 

during the 15 May to 31 August period are potentially available to least terns (USACE, 1999).  The size of 

nesting areas and the number of nests within a colony depend on water levels and the extent of 

associated sandbars (Sidle & Harrison, 1990).  Sandbars have a greater possibility of colonization by least 

terns if river levels remain low during the breeding season.  Smith and Renken (1991) found that sites 

were more likely to be used by interior least terns in the Mississippi River Valley adjacent to Missouri if 

sites were continuously exposed for at least 100 days during the breeding season.   

Least terns are almost exclusively piscivorous (Anderson, 1983), preying on small fish, primarily minnows 

(Cyprinidae).  Prey size appears to be a more important factor determining dietary composition than 

preference for a particular species or group of fishes (Moseley, 1976)  (Whitman, 1988) (USACE, 1999).  

Fishing occurs close to the nesting colonies and may occur in both shallow and deep water, in main stem 

river habitats or backwater lakes or overflow areas.  Radiotelemetry studies have shown that terns will 

travel up to 2.5 miles to fish (Sidle & Harrison, 1990) (USACE, 1999). Along the Mississippi River, 

individuals are commonly observed hovering and diving for fish over current divergences (boils) in the 

main channel, in areas of turbulence and eddies along natural and revetted banks, and at “run outs” 

from floodplain lakes where forage fish may be concentrated (USACE, 1999). 

Least terns have been observed in the vicinity of the study area.  Successful nesting of least tern on 

artificial floating habitat (near river mile 201.7) has also been documented by the U.S. Army Corps of 

Engineers, St. Louis District, Rivers Project Office near West Alton, Missouri.  The goal of the artificial 

floating habitat project is to provide managed artificial sandbar habitat to Pool 26.   

3.1.2 Effects Determination 

One of the study objectives is to restore island habitat.  The constructed islands would be built with 

dredged material, composed primarily from sand.  Thus, the constructed islands would provide 

additional sandbar habitat that could be potentially used for least tern nesting habitat. To avoid and 

minimize impacts to the least tern during the nesting season (which are known to nest in the vicinity of 

the study area at RM 201.7), construction would occur in the winter months.  We conclude the proposed 

Piasa and Eagle’s Nest Island HREP may affect but is not likely to adversely affect least tern.  

3.2 Indiana Bat (Myotis sodalis) 

3.2.1 Status 

The Indiana bat is a federally listed, endangered mammal species (USFWS, 2016).  The range of the 

Indiana bat includes much of the eastern half of the United States, including Illinois.  Indiana bats migrate 

seasonally between winter hibernacula and summer roosting habitats.  Winter hibernacula include caves 

and abandoned mines.  Females emerge from hibernation in late March or early April to migrate to 
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summer roosts.  During the summer, the Indiana bat frequents the corridors of small streams with well-

developed riparian woods, as well as mature upland forests.  It forages for insects along stream 

corridors, within the canopy of floodplain and upland forest, over clearings with early successional 

vegetation (old fields), along the borders of croplands, along wooded fencerows, and over farm ponds in 

pastures.  Females form nursery colonies under the loose bark of trees (dead or alive) and/or cavities, 

where each female gives birth to a single young in June or July.  A maternity colony may include from one 

to 100 individuals.  A single colony may utilize a number of roost trees during the summer, typically a 

primary roost tree and several alternates.  Some males remain in the area near the winter hibernacula 

during summer months, but others disperse throughout the range of the species and roost individually or 

in small numbers in the same types of trees as females.   

Disturbance and vandalism, improper cave gates and structures, natural hazards, such as flooding or 

freezing, microclimate changes, land use changes in maternity range, and chemical contamination are 

the leading causes of population decline in the Indiana bat (USFWS, 2000) (USFWS, 2004).  To avoid 

impacting this species, tree clearing activities should not occur during the period of 1 April to 30 

September.  

No suitable hibernation habitat exists within the study area.  Suitable summer habitat exists within the 

proposed study area. Three female Indiana bats (2 non-reproductive; 1 lactating) were captured during 

the 2012 mist net survey at Piasa Island (USACE, 2012).  

3.2.2 Effects Determination 

Direct detrimental effects from implementing the proposed study are not anticipated since construction 

would be performed using water-based equipment and tree clearing is not required.  There is minimal 

chance for indirect effects to Indiana bats through short-term noise disturbance.  At this time, tree 

clearing is not anticipated with the proposed action; however, if that changes during plans and 

specification then additional consultation with USFWS would be required. If tree clearing is needed then 

no clearing of trees greater than 3 inches in diameter with loose peeling bark shall be allowed between 

April 1 and September 30 (during Indiana Bat breeding and rearing season). We conclude the proposed 

Piasa and Eagle’s Nest Island HREP may affect but is not likely to adversely affect Indiana bat. 

3.3 Northern Long-Eared Bat (Myotis septentrionalis) 

3.3.1 Status 

The northern long-eared bat is a federally listed, threatened mammal species (Federal Register 4 May 

2015).  The northern long-eared bat is sparsely found across much of the eastern and north central 

United States and spends winter hibernating in caves and mines.  They typically use large caves or mines 

with large passages and entrances; constant temperatures; and high humidity with no air currents.  

Within hibernacula, they are found in small crevices or cracks (USFWS, 2016a).  During summer, northern 

long-eared bats roost singly or in colonies underneath bark, in cavities, or in crevices of both live and 

dead trees.  Males and non-reproductive females may also roost in cooler places, like caves and mines.  

This bat seems opportunistic in selecting roosts, using tree species based on suitability to retain bark or 

provide cavities or crevices.  They have also been found, rarely, roosting in structures like barns and 
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sheds (USFWS, 2016a).  Foraging occurs in floodplain and upland forests.  Forest fragmentation, logging 

and forest conversion are major threats to the species.  One of the primary threats to the northern long-

eared bat is the fungal disease, whitenose syndrome, which has killed an estimated 5.5 million cave-

hibernating bats in the Northeast, Southeast, Midwest and Canada.   

The study area does not have suitable hibernation habitat, but many habitats suitable for foraging do 

exist.   No northern long-eared bats were captured during the 2012 mist net surveys; however, the 

northern long-eared bat was recorded as “probable” during the acoustic inventory (USACE, 2012). 

3.3.2 Effects Determination 

Direct detrimental effects from implementing the study are not anticipated since construction would be 

performed using water-based equipment and tree clearing is not required.  There is minimal chance for 

indirect effects to Northern long-eared bats through short-term noise disturbance.   At this time, tree 

clearing is not anticipated with the proposed action; however, if that changes during plans and 

specification then additional consultation with USFWS would be required. If tree clearing is needed then 

no clearing of trees greater than 3 inches in diameter with loose peeling bark shall be allowed between 

April 1 and September 30 (during Northern Long-Eared Bat breeding and rearing season). We conclude 

the proposed Piasa and Eagle’s Nest Island HREP may affect but is not likely to adversely affect Northern 

long-eared bat. 

3.4 Decurrent False Aster (Boltonia decurrens) 

3.4.1 Status 

Decurrent false aster is a federally listed, threatened floodplain perennial plant species that may be 

found on moist, sandy floodplains and non-forested wetlands along the Mississippi and Illinois Rivers.  It 

requires either natural or human disturbance to create and maintain suitable habitat and remove other 

plants competing for the same habitat.  Without disturbance, other plant species can out-compete 

decurrent false aster and eliminate it in 3 to 5 years from any given area.  Species decline is due to 

several factors including excessive silting of habitat due to topsoil run-off, conversion of natural habitat 

to agriculture, drainage/development of wetlands, altered flooding patterns, and herbicide use.  No 

critical habitat rules have been published for the decurrent false aster.  This species has not been found 

within the study area, but has been found along the Mississippi River in Madison County, Illinois and St. 

Charles County, Missouri. 

3.4.2 Effects Determination 
Suitable habitat does not exist within the study area; therefore, we conclude the proposed Piasa and 

Eagle’s Nest Islands HREP will have no effect on decurrent false aster.  

3.5 Eastern prairie fringed orchid (Platanthera leucophaea) 

3.5.1 Status 

Eastern prairie fringed orchid is a federally listed, threatened perennial plant species found in mesic 

prairie to wetlands.   The historic decline of this species was due mainly to conversion of natural habitats 

to cropland and pasture.  More recent declines are mainly due to the loss of habitat from the drainage 
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and development of wetlands.   This species is not known to occur within the study area. 

3.5.2 Effects Determination 
Suitable habitat does not exist within the study area; therefore, we conclude the proposed Piasa and 

Eagle’s Nest Islands HREP will have no effect on the Eastern prairie fringed orchid.  

3.6 Pallid Sturgeon (Scaphirhynchus albus) 

3.6.1 Status 

Pallid sturgeon is a federally listed, endangered fish species of the Missouri and Mississippi River 

drainages.  This species has experienced a dramatic decline throughout its range since the mid to late 

1960s.  Nearly its entire habitat has been modified through river channelization, construction of 

impoundments, and related changes in water flow.  The historic distribution of pallid sturgeon primarily 

included the Missouri River, the Mississippi River from the mouth of the Missouri River to the Gulf of 

Mexico and the lower reaches of the Platte, Kansas, and Yellowstone Rivers.   Today, the distribution 

includes the Missouri River, Middle and Lower Mississippi River, the Atchafalaya River, and the lower 

reaches of the Yellowstone, Platte, Kansas, St. Francis and Big Sunflower Rivers (Constant, Kelso, 

Rutherford, & Bryan, 1997).   

This species has not been observed in the vicinity of the study area, which is located upstream of the 

confluence with the Missouri River.   

3.6.2 Effects Determination 
The study area is outside of the known distribution of the pallid sturgeon.  We conclude the proposed 
Piasa and Eagle’s Nest Islands HREP will have no effect on the pallid sturgeon. 

3.7 Eastern massasauga (Sistrurus catenatus) 

3.7.1. Status 

Eastern massasauga is a federally listed, threatened reptile.  This rattlesnake lives in shallow wetlands 

and adjacent uplands in portions of Illinois, Indiana, Iowa, Michigan, Minnesota, New York, Ohio, 

Pennsylvania, Wisconsin and Ontario.   The current range of this species resembles the species’ historical 

range, but the geographical distribution has been restricted due to eradication by people and by loss of 

wetland habitat.  This species has not been observed within the study area. 

3.7.2 Effects Determination 
Suitable habitat does not exist in the study area; therefore, we conclude the proposed Piasa and Eagle’s 

Nest Islands HREP will have no effect on the Eastern massasauga. 

3.8 Spectacelcase (Cumberlandia monodonta) 

3.8.1 Status 

Spectaclecase is a federally listed, endangered mussel species (USFWS, 2016b).  This mussel lives in large 

rivers in sheltered areas (e.g., beneath rock slabs).  Historically, this large mussel was found in at least 44 

streams of the Mississippi, Ohio, and Missouri river basins in 14 states; however, today it is found only in 

20 streams, with the populations fragmented and restricted to short stream reaches.  This species is 
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considered “rare” in Pool 26 (Ecological Specialist Inc, 2014), and no known observations of 

spectaclecase have occurred within or adjacent to the study area, and suitable habitat for federally listed 

species is not present within the study area (Ecological Specialist Inc, 2014). 

3.8.2. Effects Determination 
Suitable habitat does not exist in the study area (Ecological Specialist Inc, 2014); therefore we conclude 

the proposed Piasa and Eagle’s Nest Islands HREP will have no effect on the spectacelcase. 
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eastern massasaugarattlesnak.e (Sistrurus catenatus catenatus), threatened eastern prairie fringed 
orchid (Platanthera leucophaea), and threatened northern long-eared bat (Myotis 
septentrionali s). There is no designated critical habitat in the project area at this time. 

The Corps prepared a Biological Assessment (BA) and submitted it to the Service on December 
15, 2016. In the BA, the C01ps indicated that suitable habitat does not exist within the proposed 
project area for the decurrent false aster, eastern massasauga, eastern prairie fringed orchid, and 
spectaclecase mussel. In addition, the proposed project area is outside the known distribution of 
the pallid sturgeon; therefore, the Corps determined that the proposed project will have no effect 
on these species. This precluded the need for further action on this project as required under 
Section 7 of the Endangered Species Act of 1973, as amended for these species. The Corps 
indicated that the proposed project area does contain suitable known summer habitat for the 
Indiana bat; however, no tree clearing is required for the proposed project, thus the Corps 
determined the proposed project is not likely to adversely affect the Indiana bat and northern 
long-eared bat. Based on this infonnation, the Service concurred that the proposed project is not 
likely to adversely affect the Indiana bat and n01ihern long-eared bat. TI1e Corps also indicated 
that least terns have been observed in the vicinity the project area and that the proposed island 
constmction would potentially provide sandbar habitat for least tern nesting. In addition, the 
work would be conducted during the winter season to avoid constmction during the least tern 
nesting season; thus the Corps determined the proposed project is not likely to adversely affect 
the least tern. Based on this information, the Service concurred that the proposed project is not 
likely to adversely affect the least tern. Should this project be modified or new information 
indicate listed or proposed species may be affected, consultation or additional coordination with 
this office, as appropriate, should be initiated. 

Conclusion 

Based on infonnation in the FR and EA, it appears that proposed project activities will be 
conducted in a manner to minimize and avoid in1pacts to threatened and endangered species and 
will be beneficial to a variety offish and wildlife resources . Therefore, the Service has no 
objection to a Finding ofNo Significant Impact for this activity. The Service fully supports the 
completion of planning for this proposed project, and its subsequent constmction. Thank you for 
the opportunity to provide comment on the FR, EA, and Draft FONSI. For additional 
coordination, please contact me at (618) 998-5945. 

cc: MDC (Vitello) 
IDNR (Atwood) 

Sincerely, 

l s/ Matthew T. M angan 

Matthew T. Mangan 
Fish and Wildlife Biologist 
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06/15/2018 Event Code: 03E18100-2018-E-01169 

Official Species List 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action". 

111is species list is provided by: 

Southern Illinois Sub-Office 
Marion Illinois Sub-office 
8588 Route 148 
Marion, IL 62959-5822 
(618) 997-3344 

This project's location is within the jurisdiction of multiple offices . Expect additional species list 
documents from the following office, and expect that the species and critical habitats in each 
document reflect only those that fall in the office's jurisdiction: 

Illinois-Iowa Ecological Services Field Office 
Illinois & Iowa Ecological Services Field Office 
1511 47thAve 
Moline, IL 61265-7022 
(309) 757-5800 
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06/15/2018 Event Code: 03E18000-2018-E-02792 

determine if your project will have an adverse effect on listed species and will help lead you 
through the Section 7 process. 

2 

For all wind energy projects and projects that include installing towers that use guy wires or are 
over 200 feet in height, please contact this field office directly for assistance, even if no federally 
listed plants, animals or critical habitat are present within your proposed project or may be 
affected by your proposed project. 

Although no longer protected under the Endangered Species Act, be aware that bald eagles are 
protected under the Bald and Golden Eagle Protection Act (16 U.S.C. 668 et seq.) and Migratory 
Bird Treaty Act (16 U.S.C. 703 et seq), as are golden eagles. Projects affecting these species may 
require measures to avoid harming eagles or may require a permit. If your project is near an 
eagle nest or winter roost area, see our Eagle Pennits website at http ://www.fws.gov/midwest/ 
midwestbird/EaglePermits/index. html to help you detennine if you can avoid impacting eagles or 
if a permit may be necessary. 

We appreciate your concern for threatened and endangered species . Please include the 
Consultation Tracking Number in the header of this letter with any request for consultation or 
correspondence about your project that you submit to our office. 

Attachment(s ): 

Official Species List 

USFWS National Wildlife Refuges and Fish Hatcheries 

Migratory Birds 

Wetlands 
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06/15/2018 Event Code: 03E18000-2018-E-02792 

Official Species List 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action". 

111is species list is provided by: 

Illinois-Iowa Ecological Services Field Office 
Illinois & Iowa Ecological Services Field Office 
1511 47th Ave 
Moline, IL61265-7022 
(309) 757-5800 

This project's location is within the jurisdiction of multiple offices . Expect additional species list 
documents from the following office, and expect that the species and critical habitats in each 
document reflect only those that fall in the office's jurisdiction: 

Southern Illinois Sub-Office 
Marion Illinois Sub-office 
8588 Route 148 
Marion, IL 62959-5822 
(618) 997-3344 
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06/15/2018 Event Code: 03E18000-2018-E-02792 

Critical habitats 

THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION. 

4 
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For all wind energy projects and projects that include installing towers that use guy wires or are 
over 200 feet in height, please contact this field office directly for assistance, even if no 
federally listed plants, animals or critical habitat are present within your proposed project or 
may be affected by your proposed project. 

Although no longer protected under the Endangered Species Act, be aware that bald eagles are 
protected under the Bald and Golden Eagle Protection Act (16 U.S .C. 668 et seq.) and 
Migratory Bird Treaty Act (16 U.S.C. 703 et seq), as are golden eagles. Projects affecting these 
species may require measures to avoid ham1ing eagles or may require a pem1it. If your project is 
near an eagle nest or winter roost area, see our Eagle Permits website at 
http ://www.fws .gov/midwest/midwestbird/EaglePermits/index.html to help you determine if 
you can avoid impacting eagles or if a pennit may be necessary. 

We appreciate your concern for threatened and endangered species. Please include the 
Consultation Tracking Number in the header of this letter with any request for consultation or 
correspondence about your project that you submit to our office. 

Attachment 

2 
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6. Correspondence Letter from USACE to USFWS 15 December 2016
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7. Response Letter from USFWS to USACE
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orchid (Platanthera leucophaea), and threatened northern long-eared bat (Myotis 
septentrionalis). There is no designated critical habitat in the project area at this time. 

2 

Information in the BA indicates that suitable habitat does not exist within the proposed project 
area for the decun-ent false aster, eastern massasauga, eastern prairie fringed orchid, and 
spectaclecase mussel. Iu addition, the proposed project area is outside the known distribution of 
the pallid sturgeon; therefore, the Corps has detern1ined that the proposed project will have no 
effect on these species. This precludes the need for further action on this project as required 
under Section 7 of the Endangered Species Act of 1973, as amended for these species. 

Information in the BA indicates that the proposed project area does contain suitable known 
summer habitat; however, no tree clearing is required for the proposed project, thus the Corps 
has determined the proposed project is not likely to adversely affect the Indiana bat and northern 
long-eared bat. Based on this information, the Se1vice concurs that the proposed project is not 
likely to adversely affect the Indiana bat and northern long-eared bat. Iufonnation in the BA 
indicates that least terns have been observed in the vicinity the project area and that the proposed 
island construction would potentially provide sandbar habitat for least tern nesting. Iu addition, 
the work would be conducted during the winter season to avoid construction during the least tern 
nesting season; thus the Corps has determined the proposed project is not likely to adversely 
affect the least tern. Based on this infonnation, the Service concurs that the proposed project is 
not likely to adversely affect the least tern. Should this project be modified or new inf01mation 
indicate listed or proposed species may be affected, consultation or additional coordination with 
this office, as appropriate, should be initiated. 

Conclusion 

Thank you for the opportunity to provide comment on the BA. For additional coordination, 
please contact me at (618) 997-3344, ext. 345. 

cc: IDNR (Atwood, Grider) 
MDC (Sternberg, Vitello) 

Sincerely, 

Isl Matthew T. Mangan 

Matthew T. Mangan 
Fish and Wildlife Biologist 
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Executive Summary 

A Phase I Environmental Site Assessment was conducted for the Piasa and Eagles Nest 
Island Project.  The project area is located in Mississippi River Pool 26 along the left descending 
bank of the Mississippi River, upstream from the city of Alton, IL in Madison and Jersey 
Counties between Mississippi river miles (RM) 207.5 to 211.5 on USACE fee-owned lands and 
managed waters.  The islands are managed by the St. Louis Corps of Engineer’s Rivers Project 
Office, in partnership with the Illinois Department of Natural Resources.  Historically, the 
proposed project area was a dynamic area of islands, side channels, wetlands, and sand bar 
habitats.  Since the construction of the lock and dams the pattern of habitats within the project 
area have been greatly modified leading to the loss of depth and flow in Piasa Chute, loss of year 
round connectivity and depth within Piasa Island backwater, loss of diverse island complex, and 
the loss of wetlands.  The objectives of this project are to: restore and improve the quality and 
diversity of aquatic life, and island and wetland ecosystem resources. 

This due diligence effort is intended to provide the minimum information required to 
assess potential environmental liabilities associated with this project.  The objective of the Phase 
I is to identify, to the extent feasible pursuant to the process described herein, recognized 
environmental conditions (RECs) in connection with a given property(s).  This assessment 
revealed low level RECs that should not impact this project.   

Part of Electronic Administrative  Record; Available Upon Request



I.  Introduction 

1.1  Purpose 

The U.S. Army Corps of Engineers (USACE) regulations (ER 1165-2-132 and 
ER 200-2-3), and District policy requires procedures be established to facilitate early 
identification and appropriate consideration of potential hazardous, toxic, or radioactive 
waste (HTRW) in reconnaissance, feasibility, preconstruction engineering and design, 
land acquisition, construction, operations and maintenance, repairs, replacement, and 
rehabilitation phases of water resources studies or projects by conducting HTRW Initial 
Hazard Assessments (IHA).  USACE specifies that these assessments follow the 
process/standard practices for conducting Phase I Environmental Site Assessments (ESA) 
published by the American Society for Testing and Materials (ASTM). 

This assessment was prepared using the following ASTM Standards: 

• E1527-13: Standard Practice for Environmental Site Assessments – Phase I
Environmental Site Assessment process

• E1528-06:  Standard Practice for Limited Environmental Due Diligence:
Transaction Screen Process (interview questionnaires)

• E2247-08 Standard Practice for Environmental Site Assessments: Phase I
Environmental Site Assessment Process for Forestland or Rural Property

The purpose of a Phase I ESA is to identify, Recognized Environmental 
Conditions (REC’s) to the extent feasible in the absence of sampling and analysis.  A 
recognized environmental condition is the presence or likely presence of any hazardous 
substance or petroleum products in, on or at a property.  This may be the result of a 
release to the environment, under conditions indicative of a release, or under conditions 
that pose a material threat of a future release to the environment.  The term hazardous 
consists of the range of contaminants within the scope of the U.S. Environmental 
Protection Agency’s (EPA) Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) and petroleum products.   

The scope of this Phase I consist of the following four components: 

a. Records review
b. Site reconnaissance
c. Interviews
d. Report

Upper Mississippi River Restoration
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USACE HTRW E1



II. Project/Site Description

2.1 Location Description 

Piasa and Eagles Nest Islands are located along the left descending bank of the 
Mississippi River, upstream from the city of Alton, IL in Madison and Jersey Counties 
between Mississippi river miles (RM) 207.5 to 211.5 on USACE fee-owned lands and 
managed waters.  The islands are owned by the St. Louis District Corps of Engineers and 
managed by the Illinois Department of Natural Resources under a cooperative agreement 
through the U.S. Fish and Wildlife Service.  Historically, the proposed project area was a 
dynamic area of islands, side channels, wetlands, and sand bar habitats.  Since the 
construction of the lock and dams the pattern of habitats within the project area have been 
greatly modified leading to the loss of depth and flow in Piasa Chute, loss of year round 
connectivity and depth within Piasa Island backwater, loss of diverse island complex, and 
the loss of wetlands.  The objectives of this project are to: 

• Increase deep aquatic habitat within Piasa Chute greater than 5 feet,
• Increase diversity of water velocities within Piasa Chute,
• Ensure adequate flow over existing freshwater mussel beds
• Provide year-round connectivity with Piasa Backwater and the Mississippi River
• Maintain existing acreage of island habitat
• Restore historic island habitat
• Maintain existing and restore wetland vegetation

See figures 1 & 2 for site location.   

Figure 1 
Locator map for Piasa & Eagles Nest Islands 

Project Area 
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Figure 2 
Piasa and Eagles Nest Islands vicinity map 

This project will consist of dredging channels in the interior backwater of Piasa Island, 
dredge material would be placed behind constructed chevrons increasing the likelihood of island 
or sandbar formation, dike notching, three chevrons and two trail dikes are proposed to be built 
at the tail end of Eagles Nest Island, and erosion protection structures at the head of Piasa and 
Eagles Nest Islands.  The following reference provides additional details of the project Piasa and 
Eagles Nest Islands Habitat Rehabilitation and Enhancement Project.  See figure 3 for locations 
of structures. 
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Figure 3 
Potential structure locations. 

2.2 Site/Vicinity Characteristics 

Since the 1930’s Piasa and Eagles Nest Islands have been owned by the St. Louis 
District Corps of Engineers and are currently managed by the Illinois Department of 
Natural Resources under a cooperative agreement through the U.S. Fish and Wildlife 
Service.  The islands are located in Mississippi River Pool 26 between RM 207.5 and 
211.5 near the confluence of Piasa Creek.  The topography of both islands consist of flat 
heavily vegetated sites.  The islands are susceptible to routine flooding based on their 
location in the Mississippi River.  Piasa Island is almost exclusively floodplain forest 
with small pockets of shallow annual marsh and wetland meadows.  Land cover on 
Eagles Nest Island is a mixture of cottonwood forest and mixed floodplain forest.  The 
dominant tree species on both islands are cottonwoods and maples with occasional 
sycamores.  Being that these properties are islands, there is no direct contact with 
adjoining properties. 
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III. User Provided Information 
 
 Site visits, records search, and personal interviews with persons familiar with the 
area and local hazardous response personnel revealed the remote possibility of 
encountering HTRW issues.  The environmental impact for the migration of off-site 
contaminants onto the project property is negligible.  A Site Health and Safety Plan, and 
a Quality Control Plan should be required, discussed ad implemented to avoid any 
environmental hazards.  If any evidence of REC’s are discovered during construction 
activities, operations should cease until the Environmental Quality section of the St. 
Louis District Corps of Engineers is able to assess the project area. 
 

IV. Records Review 
 

 For the purpose of this Phase I, the following standard records sources were 
obtained and reviewed to assist in the identification of potential REC’s in connection 
with this project: 

 
• National Response Center (NRC) 
• Historical Aerial Photographs 
• USACE Historical Information 
• Historical Topographic Maps 

 
 These records assist in meeting the requirements of EPA’s Standards and 
Practices for All Appropriate Inquires (40 CFR Part 312), and the ASTM Standard 
Practice for Environmental Site Assessments (E 1527-05).  For properties that contained 
inadequate address information for mapping purposes, reasonable efforts were made to 
identify the approximate location of the sites in relation to the target properties as part of 
the review process.  In addition, the physical setting was assessed for the target properties 
by reviewing topographic maps to identify conditions in which hazardous substances or 
petroleum products could migrate.   

 
4.1 Historical Use Information 
 

  The following available historic information sources were obtained and reviewed: 
 The following historical aerial photographs were reviewed: 

 1937, 1941, 1953, 1956, 1968, 1974, 1980, 1988, 1995, 2005, 2007, 2009, 2010, 
2011, and 2012 

   
 The following historical topographic maps were reviewed: 
  1933, 1946, 1947, 1954, 1968, 1974, 1995, and 2012 
   

 No sanborn maps were available for this area.  Review of land use maps reveal as 
well as interviews indicate that these areas have been forested with no agricultural 
production.  Piasa Island had several recreational cabins in the past, but only two still 
exist.  The cabins appear to be used intermittently.  Recent flood events have deposited 
several inches of mud on the lower level of the cabins.  The area around the cabins have 
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been maintained with the grass mowed and the boat docks useable.  See photos of cabins 
in Appendix C.  
 
 No evidence was discovered during the historical research that would indicate that 
previous land use represents a significant environmental liability. 
 

V. Site Reconnaissance 
 

 A site visit to Piasa and Eagles Nest Islands was conducted on 15 November 2016 
by Mr. Rick Archeski and Mr. Ben Greeling of CEMVS-EC-EQ.  Piasa Island consists of 
old growth forest.  There are 2 recreational cabins located on Piasa.  Flood events deposit 
a range of debris on the island.  Several drums where found near one of the cabins and a 
couple of propane tanks.  Plastic bottles and large pieces of styrofoam were scattered 
about the island.  Although in the past there were several cabins on Piasa, only two 
currently exist.  We did not have access to the buildings.  The eastern end of Piasa Island 
was not accessible on foot due to dense vegetation.  Eagles Nest Island consists of newer 
growth forest.  It had a larger amount of flood debris than Piasa probably because it is up 
river from Piasa and catches debris before it reaches Piasa.  Photographs documenting the 
site visit are enclosed as appendix C.  In addition, the surrounding adjacent properties 
which are located across Piasa Chute and the main river channel were also inspected as 
part of this survey.   

 
VI. Interviews 
 

 Interviews were conducted in order to obtain information indicating RECs in 
connection with this site.  The content of the questions asked followed the questionnaire 
format of ASTM 1528.  Interviews were conducted with the following persons: 

 
• Charles Deutsch – USACE St. Louis District, Riverlands Project Office 
• Kenny Scott – Illinois Department of Natural Resources 
• Ben Greeling – USACE St. Louis District, Environmental Quality, formerly 

worked at Riverlands Project Office 
 
Interview responses are in Appendix G. 
 

VII. Findings 
 
 The following recognized environmental conditions (REC’s) have been identified: 
 

• Great Rivers Land Trust have three underground storage tanks (2- 10,000 and 1- 
12,000 gal.) at the Piasa Marina.  This site is approximately 0.5 miles north of the 
proposed project on the Illinois side of the Mississippi River.  These tanks are 
scheduled to be removed on 30 November 2016.  This is a low level REC based 
on the fact that Piasa Chute is between the marina and Piasa Island as well as the 
current would take any petroleum product downstream.  The site will be 
monitored during the tank removal to ensure no petroleum product is released into 
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Piasa Creek and possibly into the Mississippi River.  Although any spill or release 
would be the responsibility of the owners of the Marina. 
 

• Western Boat & Motor (Piasa Marina) had four underground storage tanks (2- 
8,000 and 2- 2,000 gal.) that self-excavated during 1993 flood event.  This is 
considered a low level REC based on the fact the flood event occurred 23 years 
ago and there have been numerous flood events during this time frame which 
would have flushed any spill residue down river. 

 
• Lockhaven Country Club greater than 0.5 miles from project maintains a NPDES 

permit for a Sewage Treatment Plant (STP).  This facility closed in 2014, but 
appears to have reopened based on current website and phone message.  This is a 
low level REC based on the distance from the site and the dilution factor of the 
Mississippi River. 
 

• Alton Boat & Motor Club (11134 Harbor Dell, Godfrey, IL) is listed as an ERNS 
(Emergency Response Notification System records and stores information on 
reported releases of oil and hazardous substances).  A spill of 28 gallons in 2009 
was reported to the National Response Center (NRC).  This is not considered a 
REC due to the numerous flood events that have occurred since 2009.   
 

• Clandestine drug lab (CDL) located on Hazelnut Lane, Godfrey,IL approximately 
0.5 to 1 mile from project site.  This was a meth lab, but there were no spills 
associated with this activity.  This is not considered a REC. 
 

• Ameren (Union Electric) Portage de Sioux Power Station located in St. Charles 
County , Missouri approximately 1.75 miles from project site had the following 
listings: 
RCRA small quantity generator,  
Underground storage tank site (research indicates these tanks were removed in 
2003) 
Coal Ash EPA (coal combustion residue surface impoundment),  
MO Coal Ash (power plants with coal ash ponds)  
TRIS (Toxic Chemical Release Inventory System) lists facilities that release toxic 
chemicals to the air, water and land in reportable quantities under SARA Title III 
SEMS-ARCHIVE (Superfund Enterprise Management System Archive formerly 
known as the CERCLIS-NFRAP) tracks sites that have no further interest under 
the Federal Superfund Program based on available information. 
ERNS:  A spill of 8 gals of lube oil into the Mississippi River from an intake 
pump was reported to the NRC in October of 2010.   
Although the listings above are numerous for the Ameren Portage de Sioux Power 
Station it would be a low level REC based on the distance from the islands and 
the fact that the current of the river would carry the contaminants down river 
away from the two islands.  As mentioned above if hazardous material did 
migrate from this site to the islands, the responsible party would be required to 
remediate the site. 
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• Flood debris on the islands is considered a low level REC.  None of the debris 
observed was associated with hazardous substances or petroleum products.  As 
mentioned the majority of the debris was plastic or glass bottles, empty drums 
with no labeling, two empty propane cylinders, and large pieces of Styrofoam.  
 

• The potential for a large pesticide or herbicide spill in the Mississippi River above 
these islands or in Piasa Creek effecting this project is minimal.  
Pesticides/herbicides break down in the presence of atmospheric conditions 
(phyto and biodegradation) and the dilution factor would greatly reduce the 
amount of pesticides impacting the island.  If such a spill would occur the 
responsible party would be required to fully remediate all properties effected.  
This is considered a low level REC.   
 

• No transformers are in the immediate vicinity of this project.  This is not 
considered a REC. 
 

See the EDR radius map in Appendix A for full details of findings. 
 

VIII Data gaps 
 

Due to large amount of data only the last 10 years of NRC records for Jersey, 
Madison Counties in Illinois and St. Charles County in Missouri were reviewed. 

 
Did not have access to the cabins and did not test for asbestos or lead-based paint. 

 
IX. Opinion 

 
An Environmental Site Assessment was conducted in conformance with the scope 

and limitations of ASTM Practice E 1527 for Piasa and Eagles Nest Islands.  There is a 
potential that future flood debris could create a REC on these islands.  However, the 
possibility is remote.  This opinion is based on the fact that no hazardous substances or 
petroleum contamination was found during the site visit, historical documentation 
including interviews do not indicate any spills, and the islands are isolated from adjacent 
properties by the Mississippi River.  This assessment revealed low level RECs in 
connection with these properties that should not have any effect on the project. 

 
X. Conclusions 
 

An Environmental Site Assessment Phase I ESA was conducted in accordance 
with the scope and limitations of ASTM Practice E 1527 for Piasa and Eagles Nest 
Islands.  The assessment revealed only the potential for low level RECs in connection 
with these properties.  The properties have been under the jurisdiction of the USACE 
since the 1930’s and there are no records indicating any spills, pesticide/herbicide use, or 
HTRW contamination.  There had been several cabins on Piasa Island in the past, only 
two remain.  There was no indication of any spills or contamination around these cabins 
or on either island.  Therefore, no Phase II ESA is necessary for the proposed project.   
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XI. Limitations 
 

 U.S. Army Corps of Engineers, Environmental Quality and HTRW Section 
should be contacted with any known or suspected variations from the conditions 
described herein.  If future development of the property indicates the presence of 
hazardous or toxic materials, USACE should be notified to perform a re-evaluation of the 
environmental conditions. 

 
 The scope of this assessment did not include any additional environmental 
investigation, not outlined herein, or analyses for the presence or absence of hazardous or 
toxic materials in the soil, ground water, surface water, or air, in on, under or above the 
subject tract. 
 
 This site assessment was performed in accordance with generally accepted 
practices of consultants undertaking similar studies at the same time and in the same 
geographical area, and USACE observed that degree of care and skill generally exercised 
by consultants under similar circumstances and conditions.  The findings and conclusions 
stated herein must be considered not as scientific certainties, but rather as professional 
opinions concerning the significance of the limited data gathered during the course of the 
environmental site assessment.  No other warranty, express or implied, is made. 
 
 Specifically, USACE does not and cannot represent that the site contains no 
hazardous waste or material, oil (including petroleum products), or other latent condition 
beyond that observed by USACE during its site assessment. 
 
 The observations described in this report were made under the conditions stated 
herein.  The conclusions presented in the report were based solely upon the services 
described therein, and not on scientific tasks or procedure beyond the scope of described 
services or the time and budgetary constraints imposed by the client.  Furthermore, such 
conclusions are based solely on site condition, and rules and regulations, which were in 
effect, at the time of the study. 
 
 In preparing this report, USACE relied on certain information provided by state 
and local officials and other parties referenced therein, and on information contained in 
the files of state and/or local agencies available to USACE at the time of the site 
assessment.  Although there may have been some degree of overlap in the information 
provided by these various sources, an attempt to independently verify the accuracy or 
completeness of all information reviewed or received during the course of this site 
assessment was not made. 
 
 Observations were made of the site and of structures on the site as indicated 
within the report.  Where access to portions of the site or to structures on the site was 
unavailable or limited, USACE renders no opinion as to the presence of indirect evidence 
relating to hazardous waste or material or oil, or other petroleum products in that portion 
of the site or structure.  In addition, USACE renders no opinion as to the presence of 
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hazardous waste or material, oil or other petroleum products or to the presence of indirect 
evidence relating to hazardous material, oil, or petroleum products where direct 
observation of the interior walls, floor, roof, or ceiling of a structure on a site was 
obstructed by objects or coverings on or over these surfaces. 
 
 Unless otherwise specified in the report, USACE did not perform testing or 
analyses to determine the presence or concentration of asbestos, radon, formaldehyde, 
lead-based paint, lead in drinking water, electromagnetic fields (EMFs) or 
polychlorinated biphenyls (PCBs) at the site or in the environment at the site. 
 
 The purpose of this report was to assess the physical characteristics of the subject 
site with respect to the presence in the environment of hazardous waste or material, oil, or 
petroleum products.  Except as otherwise described in this report, no specific attempt was 
made to check on the compliance of present or past owners or operators of the site with 
federal, state, or local laws and regulations, environmental or otherwise. 

 
XII References 
 

• E1527-13: Standard Practice for Environmental Site Assessments – Phase I 
Environmental Site Assessment Process, ASTM 

 
• E1528-06: Standard Practice for Limited Environmental Due Diligence: Transaction 

Screen Process (interview questionnaire), ASTM 
 
• E2247-08 Standard Practice for Environmental Site Assessments: Phase I 

Environmental Site Assessment Process for Forestland or Rural Property 
 
• Upper Mississippi River Restoration Feasibility Report With Integrated 

Environmental Assessment, Piasa and Eagles Nest Islands Habitat and Enhancement 
Project 

 
XIII Qualifications 
 

 USACE EC-HQ has the specific qualifications based on education, training and 
experience to assess a property of the nature, history, and setting of the subject properties 
and declare that, to the best of our professional knowledge and belief meet the definitions of 
Environmental Professionals as defined under 40 CFR 312. 
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General Cultural and Historical Setting 

Documentation of the Mississippi River Valley prehistoric and historical sequence is extensive 
and only a brief outline is presented here.  Prehistoric human occupation of the area is 
generally broken into four inclusive periods: Paleo-Indian, Archaic, Woodland, and 
Mississippian.  Each period is characterized by differing degrees of social complexity and by 
changes in subsistence technologies and pursuits.  The Paleo-Indian period represents the first 
populating of North America.  The earliest evidence for the occupation of the mid-continental 
United States appears as fluted points made around 13,500 to 12,700 years ago (Morrow 2014; 
Fiedel 1999).  Paleo-Indians are generally characterized as smaller groups of hunters and 
gatherers following migrating herds of large game.  The period lasted until the end of the 
Wisconsin glaciation around 8000 B.P. when the stabilizing climate promoted the different 
ecological adaptations of the Archaic period.  While hunting and gathering continued, people 
began to cultivate native plants.  Larger communities formed as increasingly sedentary culture 
developed.  The subsequent Woodland culture (1000 B.C. to 900 A.D.) is characterized by the 
widespread use of pottery, ever increasing reliance on agriculture, and development of long-
distance trade.  The socioeconomic traits generally ascribed to the following Mississippian 
period (900 to 1400 A.D.) include intensive agricultural adaptations, the appearance of large 
fortified towns, construction of pyramidal mounds, increased interregional trade, and a highly 
stratified sociopolitical organization.  The most elaborate and famous expression of the culture 
is the extensive settlement of Cahokia Mounds located on the American Bottom near modern 
Collinsville, Illinois. 

The historical period begins with European exploration of the Middle Mississippi and the 
voyage of Jacques Marquette and Louis Joliet down the river in 1673.  A trading establishment 
and mission were built at “Grand Village of the Illinois” in 1675.  Kaskaskia was established in 
1703, Sainte Genevieve around 1750, and St Louis in 1764.  For much of the 18th and 19th 
centuries, commerce on the river was driven by the fur trade, and there was some limited 
traffic in salt and lead.   Along with increasing development of the region, the introduction of 
steamboats in the early 19th century greatly expanded both the volume of trade in general 
commodities and transportation for people.  The number of vessels engaged increased yearly 
along with their size and the number of round trips each took (Haites and Mak:1971). 

Specific Project Area History 

There is no known prehistoric occupation of the project islands, but they have not been 
archaeologically surveyed.  While Eagle’s Nest Island formed predominantly in the historical 
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period, Piasa Island predates Euro-American contact.  Archaeological sites are abundant on the 
floodplain of the Mississippi and its tributaries, and it would not be unlikely that they exist, or 
once exited, on long-standing islands. 

The first Euro-American claimant to what became known as Piasa Island was Toussaint Cerré. 
Toussaint was probably the nephew of Jean-Gabriel Cerré.  Jean-Gabriel was born in Montreal 
in 1734 and established a fur trading post at Kaskaskia by the mid 1770s.  He quickly became a 
successful merchant, acquiring additional property in both Ste. Genevieve and St. Louis.  After 
he moved his family to St. Louis in 1779, his daughter, Marie-Thérèse, married the founder of 
the city, Auguste Chouteau, thus uniting the two most prominent merchant families in the 
region.   

It’s unknown when Toussaint joined his uncle in the area, but in his petition for the island to the 
French lieutenant governor in January of 1800 he describes himself as “father of a family, 
ancient inhabitant of this county, and residing at the village of St. Charles of the Missouri” 
(House Doc. n.d.:71).  He asked the governor to grant him the “great island of Payse” given the 
difficult of raising cattle in the settlements and the growing scarcity of wood in the region.  He 
assures him that the island is on the Spanish side of the river as the main channel passes 
between the island and the American side.  The petition was witnessed by Auguste Chouteau.  
Lieutenant Governor Carlos Dehault, granted Cerré and his heirs the island “to possess and 
enjoy, and dispose of it as their own property” the same day (House Doc. n.d.:71). 

There are several land surveys conducted for the Surveyor General, Anthoine Soulard, in the 
Missouri State Archives that document land in St. Charles owned by Toussaint Cerré.  Their 
dates (i.e., 1799, 1800 and 1804), along with that of the Payse Island grant suggest that he 
moved to the area just before the turn of the century.  Interestingly, despite his claim to being a 
father in his petition, he is recorded as marrying a Julie Doral on 10 August 1806 in St. Charles 
(Ormesher 1982:41). 

After the United States acquired the Louisiana Territory in 1803, congress created a board of 
land commissioners to reject or confirm French and Spanish colonial grants.  On September 13, 
1806, Auguste Chouteau went before the board to claim Piasa Island, producing a certified copy 
of a deed of conveyance from Toussant (House Doc. n.d.:72).  Apparently, the board was not 
convinced and the issue was presented again in 1810, 1832, and finally on November 1, 1833 
when their unanimously opinion was that the island be confirmed to Toussaint Cerré, or his 
legal representative.   

In 1818 the western portion of Piasa Island was platted as three tracts in T6N R11W S25 (Figure 
1).  The corresponding map for R6N R10W does not show the eastern portion of the island. 
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Figure 1.  1818 Plat map of Township 6 North, Range 11 West. 

Notably, the island was mapped in Illinois, in contrast to Toussaint Cerré’s contention that it 
was on the Missouri side of the river.  In 1841 the surveyor’s office specifically mapped the 
island again along with Little Piasa Island (Figure 2).  A notation in the margin states that the 
survey was provided to the Commission of the Land Grants Officer and identifies the islands as 
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No. 60 and No. 61.  Again, the western portion of Piasa, in Jersey County, is shown as three 
tracks, and now the eastern portion in Madison County is shown as two tracks. 
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Figure 2.  1844 detail plat of Piasa and Little Piasa Islands. 
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Auguste Chouteau died in 1829, but it was 1839 before his probate was filed with the court.  In 
April 1839 there was a St. Charles Circuit Court case for “the Partition of land of Auguste 
Chouteau, deceased; Piasa Island, also known as Isle de Paysa, in Mississippi River opposite 
Alton.”  Seven plaintiffs of the Paul and De Breuil families and eleven defendants of the 
Chouteau, Lawless, Smith, and Paul families are named.  The outcome of the case is unknown, 
but at some point the island reverted to the Federal Government.  Perhaps the initial Cerré 
claim was disallowed given the island’s location in Illinois verses Missouri as he initially 
contended.  Alternately, the Chouteau claim as Cerré’s assignee may not have been upheld.  It 
is tempting to associate the 1841 plat’s notation about being sent to the Commission of the 
Land Grants Officer with the land’s reversion to Federal ownership. 

Three sale-cash patents under the Land Act of 1820 were issued for Piasa (i.e., Island No. 60).  
The first was for Track 2 in Jersey County to Joel Foster (12/1/1845), the second was for Tracks 
1 and 3 in Jersey County to Peter Gutzweller (4/10/1848) and the third was to Lewis Moore for 
the rest of the island in Madison County (4/25/1871).  There is also a patent for Little Piasa 
Island to Louis Stritz (3/19/1874).   

One of the earliest topographic maps of the Middle Mississippi is the 1866 Warren map series.  
Sheet No. 18 shows the two Piasa Islands along with a small, perhaps nascent, Eagle’s Nest 
Island (Sheet No. 18) (Figure 3).   
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Figure 3.  1866 Warren map, Sheet No. 18. 

The earliest detailed topographic representation and hydrographic chart of the project area is 
that of the Mississippi River Commission (1890 hydrology) (Figure 4).   
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Figure 4.  Mississippi River Commission, 1890, Chart 118. 

By the end of the 19th century Piasa island was better known locally as “Scotch Jimmy’s Island,” 
sometimes spelled “Scotch Jimmie’s Island” (e.g., Alton Evening Telegraph, May 17, 1906).  Less 
frequently, it was also known as “Silver Island” (Alton Evening Telegraph, October 29, 1930:20).  
Scotch Jimmy was the nickname of James Powrie, a civil war veteran who had served in the 144 
Illinois Infantry.  The 1870 census for Jersey County lists him living with Ellen and Jane Powrie in 
Township 6N, Range 11W, which includes Piasa Island.  He was reportedly born in Scotland in 
1828 and died in 1903.  

Piasa Island was the location of considerable Corps of Engineers work during the last quarter of 
the 19th century.  Between 1875 and 1877 a submergible dam was built between the island 
and the Missouri shore (Report of the Chief 1881:1566).  The intent was to force waterflow into 
the northern chute and thus create a good navigation channel during all flood stages.  The 
presence of rock in the upper part of the chute prevented the necessary scour, however, and 
the structure was a failure (Report of the Chief 1895:1677).  Moreover, the northern chute 
became increasingly difficult to navigate and eventually, during the high water of 1882, a large 
bar moved over its mouth and closed it off completely (Report of the Chief 1883:1183).  
Steamboats were forced to use the southern shoot by finding any depression that existed over 
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the dam.  In an emergency effort, using funding originally intended for the improvement of 
Alton Harbor, the Corps decided to breach the dam next to the Missouri shore.  An initial effort 
using a hydraulic excavator failed, but a second with a conventional dredge was successful.  A 
385 foot cut was made to a depth of six feet at low water.  These efforts cost the government 
$2,750.  Ironically, it was another break in the dam caused by winter ice that opened and 
became the main channel.  In 1889, the Corps raised the remaining dike to six feet above low 
water, but left the two gaps in the hope that scour would further deepen the channel.  For that 
effort, 2,505 cubic yards of stone was placed and $5,580 spent (Report of the Chief 1890:1966). 

Accumulations of sand behind the dam, however, continued to make navigation dangerous and 
in 1893, 1600 feet of dam structure was removed entirely, with the rock being used to create a 
number of wing dams and for shoreline reinforcement (Report of the Chief 1895:1678).  
Additional work was performed to raise and repair the wing dams and to expand the shoreline 
revetment in subsequent years (e.g., Report of the Chief 1907:1562). 

Industry 

The need for lumber was cited in Cerré’s initial grant application and Piasa Island doubtless 
continued to be harvested regularly.  A 1906 newspaper account, for example, noted that the 
current owner of the island, Louis Young, had built a raft of 100 soft-timber logs (specifically 
soft maple, sycamore, and elm) and drifted down to St. Louis (Alton Evening Telegraph, March 
9, 1906).  Young was reportedly building another raft of 300 logs at the time.  The account 
noted that the trip took eight hours and was accomplished with two rafters.   

Another 1906 article lamented the loss of a famous cottonwood tree on the island (Alton 
Evening Telegraph, May 17, 1906).  It had been hit by lightning three years previously and had 
slowly died.  Mr. Young then cut it down for lumber.  The account noted the prodigious size of 
the tree stating that the government officials had measured it and declared it the largest tree, 
in both height and girth, in the Mississippi Valley.  It was over seventy-five feet higher than the 
other cottonwoods on the island.  It had served as a valuable landmark to steamboat pilots and 
was a well known site of interest in the region.   

The 1880 MRC map shows that approximately 26 acres of Piasa Island were under cultivation, 
while the remainder was forested (Figure 4).  Interestingly, the same lot is still under cultivation 
in 1931 (Figure 5).  In 1880 Eagle’s Nest Island is mainly mud and sand flats.  Its landmass, 
however, grows in size and by 1931 is forested.  There is no indication it was ever cultivated. 
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Figure 5.  1931 aerial photographs of project area. 

Piasa Island was probably always used for recreation, in some form.  In 1898 an outdoors club, 
the Nessmuck Club of Alton, leased the island for five years for use as a hunting and camping 
reserve (Forest and Steam 1898: 130). 

An unusual use of the island occurred as the crowning feature of the entertainment program 
for the Illinois Pharmaceutical Association meetings in 1898, when it hosted a, then timely, 
recreation of the bombardment of Havana.  A mock fort was built on “Scotch Jimmy’s island” 
across from the hotel where the conference was held and was manned by students of the 
Western Military Academy along with two cannons.  The island’s assailants were members of 
the Illinois Yacht Club of Alton and twelve row boats manned by Alton Naval Reserves.  Over 
two hundred dollars’ worth of fireworks were employed for the occasion (Parsons 1898:851).  
There are references to a number of clubhouses on the island with a particularly large one at its 
lower end, the remnants of which were still visible at low water as late as the 1960s (Alton 
Evening Telegraph, August 13, 1969). 

As part of the construction of Lock and Dam 26 and the creation of Pool 26, Piasa and the other 
islands in the project area were acquired by the government (Figure 6). 
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Figure 6.  1942 Corps of Engineer map showing land acquisition (hatches indicate title vested 
in federal government). 

Shipwreck Inventory 

Losses among the many steamboats that traveled the Mississippi River were high.  Primary 
reasons for their destruction were snags, fires, and explosions.  Indeed, the average longevity 
for steamboats has been calculated to be only six (Haites and Mak 1971:54) or seven (Hall 
1885:181) years.  For this reason insurance rates were also high, and many operators carried 
none; those that did typically only did so for two-thirds or three-quarters the value of the boat 
(Haites and Mak:1971:55-56). 

As part of a 2003 USACE study, archival research documented six hundred and eighty seven 
(687) ships abandoned or reported lost prior to 1940 between Saverton, Missouri and the
confluence of the Mississippi and Ohio Rivers.  The information was obtained by James V. Swift
from a variety of sources, including unsigned, undated wreck data in the files of the Waterways
Journal (St Louis), nineteenth century correspondence and newspaper accounts, insurance
records, official government surveys and reports, private accounts, and published research
(Norris 2003).  Typically, losses were reported within a general location (e.g., Scudder Towhead,
Brewer Point), which was researched and when possible converted to approximate river miles.
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The yearly mean for reported losses is just over five and half (5.5) with a peak in the 1850s to 
1860s.   

Between July and December of 1988, when the Mississippi River was at a particularly low level, 
the St. Louis District Corps of Engineers conducted aerial surveys of exposed wrecks between 
Saverton, Missouri, and the mouth of the Ohio River.  Thirty four (34) historic wrecks were 
documented at that time.  Since then, the Corps database has been updated several times 
when new wrecks are reported or when research provides new information on wreck location.  
A separate database of modern (i.e., metal) wrecks, or abandoned barges, which may pose a 
risk to navigation is also maintained by the Corps.  The combined total of mapped locations is 
ninety (90). 

The nearest known historic wreck is over nineteen (19) miles from the project area.  The 
nearest known modern wreck is over twelve (12) miles away.  The nearest reported wrecks are 
off Portage des Sioux and Elsah approximately a mile and a half and three miles upstream 
respectively.  The Car of Commerce is reported to have been lost to a snag off Portage des Sioux 
on 5/8/1832 and the Julia reportedly exploded and burned off Elsah on 10/15/1914. 

In one source, the steamer Artemus Lamb was described as “badly wrecked at Scotch Jimmy’s 
Island” on 3/26/1896 due to a boiler explosion (The Locomotive, 1896:86).  Two men were 
reported scalded, one fatally.  The Artemus Lamb was built in 1873 and owned and operated by 
C. Lamb and Son of Clinton Iowa (Figure 7).  According to one account she had a tow of eight 
barges of railroad ties when the boiler “let go” as she was “near the old dike crossing opposite 
Silver Island” (The Edwardsville Intelligencer, April 3, 1896).  The vessel was not lost, however, 
and was eventually sold in 1898 to the Joy Lumber Company of St. Louis and later to C&EI 
railroad to handle barges at Joppa on the Ohio River (Blair 1930:178).
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Figure 7.  The steamer Artemus Lamb with an excursion party. 
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1. Introduction
This appendix presents an ecological habitat assessment of the project area and quantification, to the 
extent possible, of the aquatic and island ecological benefits resulting from the proposed alternatives for 
the Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project (Project).  The 
evaluation was conducted by a multi-agency team of biologists from the U.S. Fish & Wildlife Service 
(USFWS); the Illinois Department of Natural Resources (ILDNR); and the U.S. Army Corps of Engineers 
(Corps), St. Louis District. 

2. Habitat Benefit Evaluation Methods
The purpose of the habitat benefit evaluation is to evaluate and quantify, to the extent possible, 
environmental benefits of alternative plans for the aquatic and island habitat improvements within the 
Project.  The evaluation was conducted by a multi-agency team.  Aquatic and island benefits were 
quantified through the use of Engineering Circular 1105-2-412, Assuring Quality of Planning Models and 
habitat suitability index models for the least tern (Carreker, 1985), the smallmouth buffalo (Edwards & 
Twomey, 1982), and the striped bass (Crance, 1984).  All three planning models are approved for 
regional and nationwide use by the USACE Ecosystem Planning Center of Expertise.  The Habitat 
Suitability Index (HSI spreadsheet calculators for each of these models was reviewed by the Ecosystem 
Restoration Planning Center of Expertise and were recommended for regional use (Memorandum for 
CECW-MVD; 15 September 2016; Enclosure 1).  The Corps Model Certification Panel concurred and the 
spreadsheet calculators were approved for use (email dated 4 October 2016; Enclosure 2).  Consistent 
with guidance from the USACE Ecosystem Planning Center of Expertise, the Agency Technical Review 
(ATR) Team for the Piasa and Eagle’s Nest Island HREP will conduct an assessment of the models used 
for this project.  This process will evaluate the technical quality and appropriateness of the models 
utilized.   

2.1 Quantity Component 
Traditionally, the Corps has used the quantity and quality of habitat jointly, in the form of habit units, to 
measure benefits provided by ecosystem restoration projects.  The quantity portion is often measured 
as area (acres of habitat, landform, etc.) or number of species; in some systems, it is measured as length 
(feet of stream bank).  The evaluation conducted for the Project uses acres, delineated by polygons, to 
represent the quantity.  The area associated with each proposed measure must have a clear definition 
for use as guidance in estimating the area component of the ecosystem output model, and must be 
applied consistently to all actions evaluated.  

For this Project, different scales of area were considered to determine which would be the most suitable 
area metric to use in the analysis.  Table 1 summarizes the capabilities and limitations of each.  For this 
Project it was determined, of the three scales considered, using area of restored process is the optimal 
approach to estimating ecological benefits beyond the specific action footprint with the least amount of 
uncertainty.   The team determined that the action footprint would grossly underestimate the spatial 
extent of habitat benefits provided by the Project. Estimating the potential area of influence scale was 
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considered too uncertain and speculative.  Table 2 defines the area of restored process for each project 
measure at the proposed action locations.   

Table 1.  Different scales of areas considered for use. 

Scale Description Capability Limitation 
Action Footprint Measurement of physical 

footprint of the project 
feature 

Accurately quantified 
with a high degree of 
certainty 

Grossly 
underestimates the 
spatial extent of 
ecological benefit 

Area of Restored 
Process 

Area directly affected by 
the restoration process; 
includes footprint + 
processes 

Accurately quantified 
with high level of 
certainty for some 
measures; and more 
fully captures the area 
that would experience 
ecological benefits 

Difficult to quantify 
with certainty for 
some measures 

Potential Area of 
Influence 

Area that could benefit 
from the process 
restoration provided by 
the action; could extend 
beyond the area of 
restored process to the 
greater ecosystem 

Fully captures the area 
of ecological benefits 
of a given measure 

Not feasible to 
estimate with any 
degree of certainty 
and consistency 

Table 2. Process restored and area of restored process for each project feature 

Project Feature Process Restored Area of Restored Process 
(Evaluation Location) 

Piasa Chute 
Excavation 

Hydrology – flow, velocity, 
sediment transport, bathymetric 
diversity 
Hydrology – flow, velocity, 
sediment transport, bathymetric 
diversity 

Side Channel habitat delineated from 
UMRR-LTRM Stratum and the Corps, St. 
Louis District Master Plan Notched Rock 

Structure 

Piasa Island 
Backwater Dredging 

Habitat connectivity; connected 
spawning, rearing, and 
overwintering fish habitat 

Excavated area plus area of direct 
influence from the connected habitat.  This 
includes the entire backwater as 
delineated from the Corps, St. Louis 
District Master Plan 

Island Diversity Habitat structure; sediment 
capture 

Direct footprint of non-forested/ sandbar 
islands at > 420.57 feet NAVD88 
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2.2 Quality of Benefits 
The methodology utilized for evaluating benefits to aquatic and island habitat incorporates the Habitat 
Evaluation Procedures (HEP) format, which was developed by the USFWS.  HEP is a habitat-based 
evaluation methodology used in project planning.  The procedure documents the quality and quantity of 
available habitat for selected fish and wildlife species.  The qualitative component of the analysis is 
known as the habitat suitability index (HSI) and is rated on a 0.0 to 1.0 scale, with higher values 
indicating better habitat for that species.  The HSI for a particular habitat type is determined by selecting 
values that reflect present and future project area conditions from a series of abiotic and biotic metrics.  
Each value corresponds to a suitability index for each species. Future values are determined using 
management plans, historical conditions, and best professional judgment.  The quantitative component 
is the number of acres of the habitat being evaluated.  From the calculated qualitative and quantitative 
values, the standard unit of measure, the habitat unit (HU) is calculated using the formula (HSI × Acres = 
HUs).  Habitat units are calculated for specific target years to forecast changes in habitat values over the 
life of the project with- and without-project conditions.  For the purpose of planning, design, and impact 
analysis, the period of analysis was established as 50 years.  To facilitate comparison, target years were 
established at 0 (existing conditions), 1, 5, 25, and 50 years.  When HSI scores are not available for each 
year of analysis, a formula that requires only target year HSI and area estimates is used (USFWS, 1980).  
This formula is:  

∫ 
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T1= first target year of time interval 
T2 = last target year of time interval 
A1 = area of available habitat at beginning of time interval 
A2 = area of available habitat at end of time interval 
H1 = habitat suitability index at the beginning of time interval 
H2 = habitat suitability index at end of the time interval 
3 and 6 = constants derived from integration of HSI × Area for the interval 
between any two target years 

This formula was developed to precisely calculate cumulative HUs when either HSI scores, area, or both, 
change over a time interval, which is common when dealing with the unpredictable fluctuations found in 
nature.  Habitat Unit gains or losses are annualized by summing the cumulative HUs calculated using the 
above equation across all target years in the period of analysis and dividing the total (cumulative HU) by 
the number of years in the period of analysis (i.e., 50 years).  This calculation results in the Average 
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Annual Habitat Units (AAHUs) (USFWS, 1980).  AAHUs are used as the output measurement to compare 
features and alternatives for the proposed Project. 

The benefits of each proposed project measure (net AAHUs) are then determined by subtracting with-
project benefits from without-project benefits.  The effects of various project measure combinations 
(alternatives) can then be evaluated by comparing the net AAHUs and costs for each alternative 
considered.  

In preparation of using the HSI models, the evaluation team conducted a site visit, reviewed aerial 
photography, topographic maps, and used the results from physical and numerical hydraulic modeling 
as well as the long-term data set for water quality and fish courtesy of the Upper Mississippi River 
Restoration Program Long Term Resource Monitoring element.  During the evaluation, assumptions 
were developed regarding existing conditions and projected with-project conditions relative to habitat 
changes over time and management practices.  

1. Side Channel Habitat.  The Corps approved (per EC 1105-2-412),  striped bass HSI model
(Crance, 1984) was used to assess the side channel habitat benefits resulting from the
excavation of Piasa Chute and installation of a notched rock structure between Piasa and Eagle’s
Nest Islands.  These Project measures were developed to increase flow, depth, bathymetric
diversity, and sediment transport.  The striped bass (Morone saxatilis), in the family Moronidae,
has been successfully stocked throughout the United States.  This fluvial dependent species
prefers cool, well-oxygenated water and cannot tolerate poor water quality (MDC, 2016).
Water current is an attractant for striped bass preparing to spawn (Crance, 1984).

The following assumptions where made when applying the Striped Bass HSI Model.  For more
detailed descriptions, the excel spreadsheet is available upon request.

Baseline Condition: Detailed water quality data were collected by the Upper Mississippi 
River Restoration Program Long Term Resource Monitoring (UMRR-LTRM) element from 1993 to 
present. These data are randomly stratified and collected throughout the year; therefore, it was 
assumed that data collected was representative of the entire side channel.     

Future Without Project Condition: Future conditions of the side channel were based on 
the average sedimentation rate calculated from an ISOPACH analysis.  This analysis estimated 
that Piasa Chute has lost 0.14 feet per year between 2006 and 2013; therefore, it was assumed 
this sedimentation rate would continue during the period of analysis.  In terms of surface area 
extent of the side channel, based on historic imagery it was assumed the surface area of the side 
channel would remain the same throughout the period of analysis, but the quality of the habitat 
would change through time.   

Future With Project Condition:   The proposed final depth of Piasa Chute is 10 feet 
below minimum pool.  The team took a conservative approach and assumed the same 
sedimentation rate of 0.14 feet/year; however, the dredging the side channel is estimated to 
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increase the average depth of Piasa Chute by 6 feet. The team used existing UMRR-LTRM data 
collected from the Project with the same depth as what is expected with proposed project 
depths.  These data were used to forecast dissolved oxygen levels and water temperature 
during the period of analysis.  Results from the 2D numeric hydraulic modeling effort (at 
159,000 cfs) were used to estimate the average current velocity of the project alternatives.  The 
2D numerical model results showed that the notched rock structure would provide more 
velocity within Piasa Chute as compared to alternatives without the rock structure.  Rock used 
to build the notched rock structure would increase habitat structure for fish and 
macroinvertebrate habitat as well.  Most importantly perhaps is the continued structure and 
function of the side channel complex.  With the Proposed Project, some acres of existing side 
channel habitat would be converted to island habitat (varies between considered action 
alternatives), depending on the amount of dredge disposal material available to build islands.   

2. Backwater Habitat.  The Corps approved (EC 1105-2-412) smallmouth buffalo HSI model
(Edwards & Twomey, 1982) was used to assess the backwater habitat benefits from the Piasa
Island Backwater excavation.  The smallmouth buffalo (Ictiobus bubalus), in the family
Catostomidae, is an important commercial fish in the Mississippi River drainage basin.  This
species occurs in deep, flowing water, as well as sloughs, oxbow lakes and other backwaters for
resting, spawning, and rearing.  They feed on organisms in the substrate of large rivers and
backwater lakes.  This species was selected because it requires backwaters and off-channel
areas to complete important life history stages.

The following assumptions in applying the Smallmouth Buffalo HSI Model were made.  For more
detailed descriptions of the assumptions made for each model parameter for a given
alternative, the excel spreadsheet is available upon request.

Baseline Condition:  Detailed water quality data were collected by the Upper Mississippi 
River Restoration Long Term Resource Monitoring element from 1993 to present. These data 
are randomly stratified and collected throughout the year; therefore, it was assumed that data 
collected was representative of the entire backwater.  Using UMRR-LTRM the average depth of 
the backwater is 1.25-3.5 feet.   

Future Without Project Condition: Future conditions of Piasa Island Backwater were 
based on calculated sedimentation rates from a nearby backwater and from historic aerial 
imagery.  The sedimentation rate was calculated by the Corps at Brickhouse Slough/Dresser 
Island HREP within Pool 26 at 0.5 inches/year (Simons, Simons, Ghaboosi, & Chen, 1988).  
However, using this sedimentation rate to forecast into the future seems a bit unreasonable 
based on historic imagery analysis which shows the backwater persisting for more than 25 years 
with minimal change in surface area.  Therefore, the team assumed a more conservative loss of 
backwater acres over time.  From 1993-2013, 37% of all samples collected by UMRR-LTRM were 
less than 2.0 feet in the backwater. With this information the team assumed that by year 50, 
37% of the backwater would be lost (areas less than 2 feet) or approximately 18 acres (or 0.36 
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acres per year).  Consequently, available habitat structure and cover, food production, and 
potential spawning and rearing habitat for fish would be reduced.   

Future With Project Condition:  The proposed depth of Piasa Island Backwater is 10 feet 
below minimum pool, which would provide adequate depths to be present for overwintering 
fish habitat.  The team assumed that dredging the entrance of the backwater would increase 
circulation of water throughout the backwater improving temperature, slightly increasing 
velocity, and reducing sedimentation.  The team assumed the loss of backwater acres during the 
period of analysis would be less as compared to the FWOP.  Most importantly perhaps is the 
continued structure and function of the backwater complex.   

3. Island Habitat. The Corps approved (EC 1105-2-412) least tern HSI model (Carreker, 1985) was
used to assess the non-forested/sandbar island habitat benefits resulting from building islands
using the dredge disposal material and island stone protection.  The interior least tern (Sterna
antillarum) is a federally endangered bird species.  Least terns nest on barren to sparsely
vegetated sandbars along rivers, sand and gravel pits, lake and reservoir shorelines, and
occasionally gravel rooftops.  They hover over and dive into standing or flowing water to catch
small fish.  This species was selected because it requires bare or sparsely vegetated sandbars
and islands for nesting habitat, and they are known to nest on artificial habitat within Pool 26.

The following assumptions were made when applying the Least Tern HSI Model.  For more
detailed descriptions of the assumptions made for each model parameter for a given
alternative, the excel spreadsheet is available upon request.

Baseline Condition:  The Project and surrounding areas have numerous different types 
of wetlands, including forested wetland, emergent wetland, and shallow water areas.  Within 
the Project, Piasa and Eagle’s Nest Islands are forested islands with areas of emergent wetlands, 
and small sand bar islands are currently forming within Piasa Chute.  Prior to the construction of 
lock and dam 26, several islands were present within the complex, but are now inundated.  The 
existing sandbar islands are at low elevations and are comprised primarily of sand, with some 
silt and larger fragmentary material.  One island has established woody vegetation.  The head of 
Piasa Island is at an average elevation of 420.57 feet NAVD88.  The team decided to use this 
existing elevation as the basis for the target elevation of the proposed island restorations.  
Currently, 0.5 acres of sandbar island habitat exists at greater than 420.57 feet NAVD88.  Based 
on historic aerial imagery it appears that the sandbar island habitat within Piasa Chute builds up 
vegetation, but then flood events remove the vegetation periodically.  

Future Without Project Condition:  Without the project, the team assumed that the 
historic islands would remain inundated; therefore, the Project area would provide minimal 
sandbar island habitat into the future.  The team assumed the existing sandbar islands would 
remain into the future but be subject to degradation and aggradation based on flood events; but 
overall it was assumed the total number of acres situated higher than 420.57 feet NAVD88 
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would remain at that elevation into the future.  The team assumed that overtime, the existing 
vegetated island would continue to capture organic material, and the substrate would become 
more silt/clay, which is less suitable substrate for least tern nesting activity.   

Future With Project Condition:  With the project, additional acreage of sandbar island 
habitat would be constructed at elevation 420.57 feet NAVD88.  These islands would be 
restored to historic locations and in areas of existing low shear stress based on the hydraulic 
model outputs.  Building of the islands would convert existing open water habitat to sandbar 
island habitat.  The team assumed that these newly restored islands would be bare and made of 
sand.   It was recognized that through time vegetation may become established on the islands, 
but the team assumed periodic flooding and/or physical removal through vegetation 
management would retain the target characteristics of the islands (e.g., bare, sandy, low 
vegetation height). The team did assume that some silt and clay would collect on the islands 
through time.  The team assumed that the stone protection on the restored islands would lock 
the islands in place and allow for the total acres of island habitat to be maintained throughout 
the period of analysis.  Acres of island habitat restored would vary among considered action 
alternatives based on the amount of dredge disposal material available to build islands.  

2.3 General Assumptions 
1. It was assumed that target years of 0 (existing condition), 1, 5, 25, and 50 (future without and

future with project conditions) are sufficient to analyze HUs and characterize habitat changes
over the estimated period of analysis. The period of analysis was determined to be 50 years
based on the prediction that some project features (e.g., development of key ecological
processes needed to restore ecosystem structure and function) would need a longer period of
time to reach maximum benefits; and the accrual of benefits were predicted to level off after 50
years.

2. The team assumed that the main channel habitat (as defined by the UMRR-LTRM stratum)
would not be affected by the proposed alternatives; therefore, these acres of main channel
habitat within he Project Area were not evaluated for habitat benefits.

3. The team assumed that existing forested island habitat within the Project Area would not be
affected by the proposed alternatives; therefore these acres of forested island habitat within
the Project Area were not evaluated for habitat benefits.

3. Results
Chapter 5 of the main report, Evaluation of Feasible Project Measures & Alternative Formulation, 
describes each potential Project measure in detail.  The Project planning team screened several 
measures and measures were combined based on the 2D hydraulic model before the habitat 
quantification exercise.   
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3.1 Total Habitat Benefits 
Table 3 provides a summary of the total net AAHUs for each considered alternatives. 

Table 3. Net average annualized habitat units (rounded) for each considered alternative 
Alt Alternative Description Islands 

Net AAHUs 
Side Channel 
Net AAHUs 

Backwater 
Net AAHUs 

TOTAL 
Net 
AAHUs Least Tern Striped Bass Smallmouth 

Buffalo 
1 No Action (future without project) 0.0 0.0 0.0 0.0 
2 Braided 200 ft Piasa Chute + 

Minimum Backwater Dredging + 
Island Diversity 

55.3 302.2 9.0 366.5 

3 Braided 200 ft Piasa Chute + 
Maximum Backwater Dredging + 
Island Diversity 

62.7 302.2 11.4 376.3 

4 Braided 200 Ft Piasa Chute+ 
Minimum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

55.3 365.4 9.5 430.1 

5 Braided 200 ft Piasa Chute + 
Maximum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

62.7 355.6 11.9 430.2 

6 Braided 300 ft Piasa Chute + 
Minimum Backwater Dredging + 
Island Diversity 

61.3 346.6 9.4 417.4 

7 Braided 300 ft Piasa Chute + 
Maximum Backwater Dredging + 
Island Diversity 

68.7 337.2 11.9 417.8 

8 Braided 300 ft Piasa Chute + 
Minimum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

61.3 376.5 9.8 447.6 

9 Braided 300 ft Piasa Chute + 
Maximum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

68.7 366.4 12.3 447.4 

3.2 Side Channel Benefits.  
Table 4 provides the final suitability index (SI), acres for each alternative, cumulative habitat units, gross 
AAHUs, and net AAHUs (ecological lift) for each target year under consideration.  

3.2 Backwater Benefits. 
Table 5 provides the final suitability index, acres for each alternative, cumulative habitat units, gross 
AAHUs, and net AAHUs (ecological lift) for each target year under consideration.  
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3.3 Island Benefits 
Table 6 provides the final suitability index, acres for each alternative, cumulative habitat units, gross 
AAHUs, and net AAHUs (ecological lift) for each target year under consideration.  
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Table 4. Benefit Evaluation Results for side channel habitat – Striped Bass HSI. The Recommended Plan is highlighted in gray. 

Alt Alternative Description Condition Year SI Acres 
Cumulative 

HUs 

Total 
Cumulative 

HUs 

AAHUs 
(Total 

Cumulative 
HUs/50 
years) 

Net 
AAHUs 

1 No Action (future without project) Existing 0 0.75 562.39 

5029.17 100.58 0.00 
FWOP 1 0.72 562.39 411.95 

5 0.57 562.39 1439.72 
25 0.00 562.39 3177.50 
50 0.00 562.39 0 

2 Braided 200 ft Piasa Chute + 
Minimum Backwater Dredging + 
Island Diversity 

Existing 0 0.75 562.39 

20138.44 402.77 302.19 
With 
Project 

1 1.00 485.96 457.06 
5 1.00 485.96 1943.84 
25 1.00 485.96 9719.20 
50 0.32 485.96 8018.34 

3 Braided 200 ft Piasa Chute + 
Maximum Backwater Dredging + 
Island Diversity 

Existing 0 0.75 562.39 

20138.44 402.77 302.19 
With 
Project 

1 1.00 485.96 457.06 
5 1.00 485.96 1943.84 
25 1.00 485.96 9719.20 
50 0.35 485.96 8018.34 

4 Braided 200 Ft Piasa Chute+ 
Minimum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.75 562.39 

23297.18 465.92 365.34 
With 
Project 

1 1.00 485.96 457.06 
5 1.00 485.96 1943.84 
25 1.00 485.96 9719.20 
50 0.84 485.96 11177.08 

5 Braided 200 ft Piasa Chute + 
Maximum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.75 562.39 

22811.68 456.23 355.65 
With 
Project 

1 1.00 475.73 452.37 
5 1.00 475.73 1902.92 
25 1.00 475.73 9514.60 
50 0.84 475.73 10941.79 

6 Braided 300 ft Piasa Chute + 
Minimum Backwater Dredging + 
Island Diversity) 

Existing 0 0.75 562.39 

22360.81 447.22 346.63 
With 
Project 

1 1.00 477.55 453.21 
5 1.00 477.55 1910.20 
25 1.00 477.55 9551.00 
50 0.75 477.55 10446.41 

7 Braided 300 ft Piasa Chute + 
Maximum Backwater Dredging + 
Island Diversity 

Existing 0 0.75 562.39 

21886.82 437.74 337.15 
With 
Project 

1 1.00 467.32 448.52 
5 1.00 467.32 1869.28 
25 1.00 467.32 9346.40 
50 0.75 467.32 10222.63 

8 Braided 300 ft Piasa Chute + 
Minimum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.75 562.39 

23853.16 477.06 376.48 
With 
Project 

1 1.00 477.55 453.21 
5 1.00 477.55 1910.20 
25 1.00 477.55 9551.00 
50 1.00 477.55 11938.75 

9 Braided 300 ft Piasa Chute + 
Maximum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.75 562.39 

23347.20 466.94 366.36 
With 
Project 

1 1.00 467.32 448.52 
5 1.00 467.32 1869.28 
25 1.00 467.32 9346.40 
50 1.00 467.32 11683.00 
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Table 5. Benefit Evaluation Results for backwater habitat – Smallmouth Bass HSI. The Recommended Plan is highlighted in gray. 

Alt Alternative Description Condition Year SI Acres 
Cumulative 

HUs 

Total 
Cumulative 

HUs 

AAHUs 
(Total 

Cumulative 
HUs/50 
years) 

Net 
AAHUs 

1 No Action (future without project) Existing 0 0.80 49.20 

1157.00 23.14 0.00 
FWOP 1 0.80 48.84 39.39 

5 0.80 47.40 153.98 
25 0.68 40.20 647.87 
50 0.00 31.20 315.76 

2 Braided 200 ft Piasa Chute + 
Minimum Backwater Dredging + 
Island Diversity 

Existing 0 0.80 49.20 

1608.70 32.17 9.03 
With 
Project 

1 0.85 48.90 40.46 
5 0.84 47.70 162.92 
25 0.78 41.70 727.16 
50 0.64 34.20 678.15 

3 Braided 200 ft Piasa Chute + 
Maximum Backwater Dredging + 
Island Diversity 

Existing 0 0.80 49.20 

1728.45 34.57 11.43 
With 
Project 

1 0.82 48.95 39.85 
5 0.82 47.95 158.93 
25 0.82 42.95 744.34 
50 0.76 36.70 785.33 

4 Braided 200 Ft Piasa Chute+ 
Minimum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.80 49.20 

1631.41 32.63 9.49 
With 
Project 

1 0.85 48.90 40.68 
5 0.85 47.70 164.85 
25 0.80 41.70 737.21 
50 0.65 34.20 688.67 

5 Braided 200 ft Piasa Chute + 
Maximum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.80 49.20 

1753.10 35.06 11.92 
With 
Project 

1 0.83 48.95 40.06 
5 0.83 47.95 160.81 
25 0.83 42.95 754.65 
50 0.77 36.70 797.58 

6 Braided 300 ft Piasa Chute + 
Minimum Backwater Dredging + 
Island Diversity) 

Existing 0 0.80 49.20 

1628.32 32.57 9.43 
With 
Project 

1 0.85 48.90 40.68 
5 0.85 47.70 164.70 
25 0.79 41.70 735.77 
50 0.65 34.20 687.17 

7 Braided 300 ft Piasa Chute + 
Maximum Backwater Dredging + 
Island Diversity 

Existing 0 0.80 49.20 

1749.72 34.99 11.85 
With 
Project 

1 0.83 48.95 40.06 
5 0.83 47.95 160.66 
25 0.83 42.95 753.17 
50 0.77 36.70 795.83 

8 Braided 300 ft Piasa Chute + 
Minimum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.80 49.20 

1647.23 32.94 9.80 
With 
Project 

1 0.85 48.90 40.68 
5 0.85 47.70 165.03 
25 0.81 41.70 742.83 
50 0.66 34.20 698.69 

9 Braided 300 ft Piasa Chute + 
Maximum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.80 49.20 

1770.84 35.42 12.28 
With 
Project 

1 0.83 48.95 40.06 
5 0.83 47.95 160.99 
25 0.84 42.95 760.56 
50 0.78 36.70 809.23 
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Table 6. Benefit Evaluation Results for island habitat – Least Tern HSI. The Recommended Plan is highlighted in gray. 

Alt Alternative Description Condition Year SI Acres 
Cumulative 

HUs 

Total 
Cumulative 

HUs 

AAHUs 
(Total 

Cumulative 
HUs/50 
years) 

Net 
AAHUs 

1 No Action (future without project) Existing 0 0.80 0.50 

1.20 0.02 0.00 
FWOP 1 0.80 0.50 0.4 

5 0.00 0.50 0.8 
25 0.00 0.50 0 
50 0.00 0.50 0 

2 Braided 200 ft Piasa Chute + 
Minimum Backwater Dredging + 
Island Diversity 

Existing 0 0.80 0.50 

2764.25 55.28 55.26 
With 
Project 

1 1.00 76.43 35.88 
5 1.00 76.43 305.72 
25 0.80 76.43 1375.74 
50 0.30 76.43 1046.90 

3 Braided 200 ft Piasa Chute + 
Maximum Backwater Dredging + 
Island Diversity 

Existing 0 0.80 0.50 

3134.21 62.68 62.66 
With 
Project 

1 1.00 86.66 40.68 
5 1.00 86.66 346.64 
25 0.80 86.66 1559.88 
50 0.30 86.66 1187.03 

4 Braided 200 Ft Piasa Chute+ 
Minimum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.80 0.50 

2764.25 55.28 55.26 
With 
Project 

1 1.00 76.43 35.88 
5 1.00 76.43 305.72 
25 0.80 76.43 1375.74 
50 0.30 76.43 1046.90 

5 Braided 200 ft Piasa Chute + 
Maximum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.80 0.50 

3134.21 62.68 62.66 
With 
Project 

1 1.00 86.66 40.66 
5 1.00 86.66 346.64 
25 0.80 86.66 1559.88 
50 0.30 86.66 1187.03 

6 Braided 300 ft Piasa Chute + 
Minimum Backwater Dredging + 
Island Diversity) 

Existing 0 0.80 0.50 

3068.39 61.37 61.34 
With 
Project 

1 1.00 84.84 39.81 
5 1.00 84.84 339.36 
25 0.80 84.84 1527.12 
50 0.30 84.84 1162.10 

7 Braided 300 ft Piasa Chute + 
Maximum Backwater Dredging + 
Island Diversity 

Existing 0 0.80 0.50 

3438.35 68.77 68.74 
With 
Project 

1 1.00 95.07 44.58 
5 1.00 95.07 380.28 
25 0.80 95.07 1711.26 
50 0.30 95.07 1302.23 

8 Braided 300 ft Piasa Chute + 
Minimum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.80 0.50 

3068.39 61.37 61.34 
With 
Project 

1 1.00 84.84 39.81 
5 1.00 84.84 339.36 
25 0.80 84.84 1527.12 
50 0.30 84.84 1162.10 

9 Braided 300 ft Piasa Chute + 
Maximum Backwater Dredging + 
Notched Rock Structure + Island 
Diversity 

Existing 0 0.80 0.50 

3438.35 68.77 68.74 
With 
Project 

1 1.00 95.07 44.58 
5 1.00 95.07 380.28 
25 0.80 95.07 1711.26 
50 0.30 95.07 1302.23 
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Table 1. Net average annualized habitat units (rounded) for each considered alternative 
Alt Alternative Description Islands Side 

Channel 
Backwater TOTAL Net 

AAHUs 
Least 
Tern 

Striped 
Bass 

Smallmouth 
Buffalo 

1 No Action (future without project) 0.00 0.00 0.00 0.00 
2 Braided 200 ft Piasa Chute + Minimum Backwater Dredging + Island 

Diversity 
55.3 302.2 9.0 366.5 

3 Braided 200 ft Piasa Chute + Maximum Backwater Dredging + Island 
Diversity 

62.7 302.2 11.4 376.3 

4 Braided 200 Ft Piasa Chute+ Minimum Backwater Dredging + Notched 
Rock Structure + Island Diversity 

55.3 365.3 9.5 430.1 

5 Braided 200 ft Piasa Chute + Maximum Backwater Dredging + Notched 
Rock Structure + Island Diversity 

62.6 355.7 11.9 430.2 

6 Braided 300 ft Piasa Chute + Minimum Backwater Dredging + Island 
Diversity 

61.3 346.6 9.4 417.4 

7 Braided 300 ft Piasa Chute + Maximum Backwater Dredging + Island 
Diversity 

68.7 337.2 11.9 417.8 

8 Braided 300 ft Piasa Chute + Minimum Backwater Dredging + Notched 
Rock Structure + Island Diversity 

61.3 376.5 9.8 447.6 

9 Braided 300 ft Piasa Chute + Maximum Backwater Dredging + Notched 
Rock Structure + Island Diversity 

68.7 366.4 12.3 447.4 
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ENCLOSURE 1 
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ENCLOSURE 2 
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Joe - Please see aliached recommendation memo covering 11 spreadsheets related lo species models used in 
RPEDN. The ECO-PCX finds I.he spreadsheet calculators for U1e habital sui tability index (HSI) models have 
sufficient system quality, meet usability criteria, and mai ntau, the technical quality of the models. The ECO-PCX 
recommends Regional Use Approval of all 11 spreadsheet calculators for u5e in U1e geographic area defmed for each 
mcxlel. Please log in Uus recommendation wiili ilie Office of Water Project Rev iew for the fcxlel Ce1tification 
Team to cons ider, and notify lhe ECO-PCX of the panel's findings. Greg 

Grngory Miller 
Operating Director, National Ecosystem Restoration Planning Center of Expe1tise 
U.S. Army Corps of Engineers - Mississippi Valley Division 
Cell: (504) 957-3474 Blackberry: (504) 481-9683 on,ce: (504) 862-2310 
Emai l: (3,-egory.B.MiJ ler@usace.army.mil 
Address: Corps of Engineers, ew Orleans District, Room 123, 7400 Leake Avenue, New Orleans, LA 70118 
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1. Purpose
Corps of Engineers guidance requires a cost effectiveness analysis and an incremental cost analysis 
for recommended environmental restoration and mitigation plans.  A cost effectiveness analysis is 
conducted to ensure that the least cost solution is identified for each possible level of 
environmental output.  An incremental cost analysis of the solutions is conducted to reveal changes 
in costs for increasing levels of environmental outputs.  In the absence of a common measurement 
unit for comparing the nonmonetary benefits with the monetary costs of environmental plans, cost 
effectiveness and incremental cost analysis (CE/ICA) are valuable tools to assist in decision making.  
This appendix presents the results of the CE/ICA of the Piasa and Eagle’s Nest Islands Habitat 
Rehabilitation and Enhancement Project (HREP), Madison and Jersey counties, Illinois.   

2. Method

The study area was evaluated using guidance documents and software prepared by the Corps of 
Engineers’ Institute for Water Resources (IWR). IWR - Planning Suite Software (Version 2.0), a 
USACE-certified model, was used to automate steps in the cost effectiveness and incremental cost 
analysis.  Much of the text of this appendix was borrowed from IWR Report (IWR 94-PS-2), Cost 
Effectiveness Analysis for Environmental Planning: Nine EASY Steps1.  The cost effectiveness and 
incremental cost analysis procedures are presented in nine steps, which are grouped into four tasks 
listed below. 

A. Formulation of Combinations
Step 1  Display outputs and costs
Step 2  Identify combinable management measures
Step 3  Calculate outputs and costs of combinations

B. Cost Effectiveness Analysis
Step 4  Eliminate economically inefficient solutions
Step 5  Eliminate economically ineffective solutions

C. Development of Incremental Cost Curve
Step 6  Calculate average costs
Step 7  Recalculate average costs for additional outputs

D. Incremental Cost Analysis
Step 8  Calculate incremental costs
Step 9  Compare successive outputs and incremental costs

The results of these analyses are displayed as graphs and tables at the end of this appendix. They 
allow the decision makers to progressively compare alternative levels of environmental outputs and 
ask if the next level is “worth it” – that is, is the additional environmental output in the next level 
worth its additional monetary costs?  It is important to note that these analyses will not usually lead, 
and are not intended to lead, to a single best solution as in economic cost-benefit analyses. They will 
improve the quality of decision making by ensuring that a rational, supportable, focused, and 

1 Orth, K. D. 1994.  Cost Effectiveness Analysis for Environmental Planning: Nine EASY Steps. No. IWR-94-PS-2. 
Army Engineers Institute for Water Resources. Ft. Belvoir, VA.  
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traceable approach is used for considering and selecting alternative methods to produce 
environmental outputs. 

A. Formulation of Combinations

Step 1. Display outputs and costs. Outputs were determined using Habitat Evaluation
Procedures and are presented as net Average Annual Habitat Units (for further detail see
Appendix G, Habitat Evaluation and Quantification).  Costs estimates were based on unit price
estimates.  Costs were annualized over a 50-year period of analysis at an interest rate of 2.875 %
for Fiscal Year 2017.  These costs include initial construction with mobilization and
demobilization, contingency (30%), planning, engineering, and design (15%), and construction
management (10%) above the actual estimated cost for construction.  Operation, maintenance,
repair, replacement, and rehabilitation (OMRR&R) costs for the 50-year period of analysis, and
Adaptive Management and Monitoring costs were also calculated for each alternative and
included in the total annualized costs used in the CE/ICA.  The period of analysis was limited to
50-years accordance based on with Corps Regulations (ER 1105-2-100, p. 2-11), even though
project measures are anticipated to continue having beneficial effects beyond 50 years.  The
base year of 2025 and period of analysis continued until 2075.

Step 2. Identify combinable management measures. The management measures were 
reviewed to determine which were dependent on other measures.  Using the hydraulic model 
results, the planning team combined measures into feasible alternatives.  Alternatives that did 
not perform in the hydraulic model were not evaluated further.  Table 1 describes the measures 
that were included in each alternative moved forward for detailed evaluation.   

Table 1. Alternative Plans 

Alternative 
# 

Measures 
Included 

Alternative Description 

1 D0B0R0I0 No Action 
2 D1B1R0I1 Braided 200 ft Piasa Chute + Minimum Backwater Dredging + Island 

Diversity 
3 D1B2R0I1 Braided 200 ft Piasa Chute + Maximum Backwater Dredging + Island 

Diversity 
4 D1B1R1I1 Braided 200 Ft Piasa Chute+ Minimum Backwater Dredging + Notched 

Rock Structure + Island Diversity 
5 D1B2R1I1 Braided 200 ft Piasa Chute + Maximum Backwater Dredging + Notched 

Rock Structure + Island Diversity 
6 D2B1R0I1 Braided 300 ft Piasa Chute + Minimum Backwater Dredging + Island 

Diversity 
7 D2B2R0I1 Braided 300 ft Piasa Chute + Maximum Backwater Dredging + Island 

Diversity 
8 D2B1R1I1 Braided 300 ft Piasa Chute + Minimum Backwater Dredging + Notched 

Rock Structure + Island Diversity 
9 D2B2R1I1 Braided 300 ft Piasa Chute + Maximum Backwater Dredging + Notched 

Rock Structure + Island Diversity 
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Step 3. Calculate output and costs of combinations. Table 2 at the end of this appendix displays 
the outputs and costs of alternatives.  

Table 2. Results of CE/ICA for Alternative Plans. 

Al
t #

 Alternative 
Code 

O
ut

pu
t (

AA
HU

) 
Construction 

Cost ($)* 

Annualized 
Construction 

Cost ($) 
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rin

g 
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Total 
Annualized 

Cost ($) 

Average 
Cost Per 

Unit 
($/AAHU) 

1 
D0B0R 

(No Action) 0 0 0 - 
2 D1B1R0I1 366.5 22,130,000 839,791 5,850 12,000 857,641 2,340 
3 D1B2R0I1 376.3 24,500,000 929,728 5,850 12,000 947,578 2,518 
4 D1B1R1I1 430.1 23,750,000 901,267 5,850 12,000 919,117 2,137 
5 D1B2R1I1 431.2 26,250,000 996,137 5,850 12,000 1,013,987 2,352 
6 D2B1R0I1 417.4 27,130,000 1,029,532 5,850 12,000 1,047,382 2,509 
7 D2B2R0I1 417.8 29,630,000 1,124,402 5,850 12,000 1,142,252 2,734 
8 D2B1R1I1 447.6 28,880,000 1,095,941 5,850 12,000 1,113,791 2,488 
9 D2B2R1I1 447.4 31,250,000 1,185,878 5,850 12,000 1,203,728 2,690 

*Based on unit price estimates October 2016; 2.875% interest rate for FY2017 

B. Cost Effectiveness Analysis

Steps 4 and 5. Eliminate economically inefficient solutions and economically ineffective
solutions. Steps 4 and 5 were carried out using the IWR-Planning Suite software.  Step 4
eliminates economically inefficient solutions and identifies the least cost solution for each level
of output. Inefficient in Production is defined as any alternative where the same output level can
be generated at a lesser cost by another alternative.  The alternatives are evaluated and wherever
there are two or more alternatives providing the same output level, aside from any other
considerations (i.e., uncertainty about the reliability of cost or output estimates), the more costly
alternative(s) generating that same output level is eliminated.  For example, if two plans produce
two AAHUs and one costs $3,000 while the other costs $4,000, the more expensive plan is
eliminated.

Step 5 eliminates the economically ineffective solutions by identifying and deleting those
solutions that will produce less output at equal or greater cost than subsequently ranked
solutions. Ineffective in Production is defined as any alternative where a greater output level can
be generated at a lesser or equal cost by another alternative.  For example, if one plan produces 2
AAHUs for $8,000 and the next plan produces 4 AAHUs for $6,000, the first plan would be
eliminated because it is not economically effective.

Of the 9 alternatives evaluated, 5 plans were considered cost effective (Table 3; Figure 1).
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Figure 1. All Alternatives Plans Differentiated by Cost Effectiveness 

Table 3. Cost Effective Plans 

Alt # Alternative Code Output 
(AAHU) 

Cost ($) 
(Total Annualized Cost) 

Average Cost Per 
Unit ($/AAHU) 

1 
D0B0R 

(No Action) 
0 0 

2 D1B1R0I1 366.5 857,641 2,340 
4 D1B1R1I1 430.1 919,117 2,137 
5 D1B2R1I1 431.2 1,013,987 2,352 
8 D2B1R1I1 447.6 1,113,791 2,488 

C. Development of Incremental Cost Curve

Step 6. Calculate average costs.  Average costs for each least-cost, cost-effective plan are
determined by dividing the cost of the plan by the output (AAHUs).  Average costs are expressed
in cost per AAHU ($/AAHU). The plan with the lowest average cost is identified.  Plans with less
output at a higher average cost are eliminated.
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Step 7. Recalculate average costs for additional outputs. This step asks the question: “of the 
remaining levels of output, which has the lowest additional cost for additional output?”  Using 
levels of output from Step 6, the average annual costs for additional output are calculated. The 
previous step’s lowest average cost level of output is used as the “zero level.”  Levels of output 
less than the lowest average cost level are dropped from further analysis, while levels of output 
greater than the lowest average cost level advance to the next recalculation.  Recalculations are 
then made using the new lowest average cost level as the “zero level” until the highest level of 
output is reached.  Steps 6 and 7 were carried out using the IWR-Planning Suite software. The 
outcome of this evaluation is displayed in Table 4. 

Table 4. Incremental Costs of Best Buy Plans. 

Alternative Incremental 
Output 
(Net AAHUs) 

Incremental Cost 
(Annualized Total 
Cost)

Incremental 
Output 

Incremental 
Cost 

Incremental 
Cost/Output 
($/AAHU) 

1 – No Action 0 0 0 0 0 
4 430.1 $919,117 430.1 $919,117 $2,137 
8 447.6 $1,113,791 17.5 $194,674 $11,124 

D. Incremental Cost Analysis

Step 8. Calculate incremental costs. Step 8 was carried out using the IWR-Planning Suite
software.  Incremental cost is the additional cost incurred by selecting one alternative over
another, and is computed by subtracting the cost of one alternative from another.  The 3 plans
listed in Table 4 are the “best buys,” meaning these plans produce the most AAHUs per dollar.
The incremental costs shown in Table 4 are calculated by dividing the difference between the
different plans output.  Figure 2 is a graph of the incremental costs of alternatives as listed in
Table 3. As shown in the chart, there are three “best buy” combinations.
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Figure 2. Best Buy Alternatives for Piasa and Eagle’s Nest Islands HREP. 

Step 9. Compare successive outputs and incremental costs. Table 4 and Figure 1 were used as 
decision making tools by progressively proceeding through available levels of output and 
determining if the next level is worth its additional monetary costs. This step examined the 
additional habitat value, as featured by increased AAHU output, for an increase in monetary 
costs.  Federal planning for water resources development is conducted in accordance with the 
requirements of the Economic and Environmental Principles and Guidelines for Water and 
Related Land Resources Implementation Studies (P&G). The P&G provides a decision rule for 
selecting a tentatively selected plan where both outputs and costs are featured in dollars. This 
rule states: “The alternative plan with the greatest net economic benefit consistent with 
protecting the Nation’s environment (National Economic Development Plan, NED Plan) is to be 
selected… (Paragraph 1.10.2)”. There is no similar rule for plan selection where the outputs are 
not featured in dollars, as is the case in planning for restoration and mitigation. In the absence 
of such a decision-making rule, cost-effectiveness and incremental cost analyses helps to better 
understand the consequences of the preferred plan in relation to other choices. 

3. ICA Conclusions and Selection of Recommended Plan

The best buy alternatives presented provide the information necessary information to make well-
informed decisions regarding desired project scale (Table 4, Figure 1). Progressing through the 
increasing levels of output for the alternatives in Table 4 helps determine whether the increase in Net 
AAHUs is worth the additional cost. As long as decision makers consider a level of output to be “worth 
it”, subsequent levels of outputs are considered.  When a level of output is determined to be “not worth 

Alternative 8

Alternative 4
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it”, then subsequent levels of output will also likely be “not worth it”, and the final decision regarding 
desired project scale for environmental restoration planning will have been reached.  

Typically in the evaluation of Best Buy Alternatives, ‘break points’ are identified in either the last column 
in Table 3, or in the stair-step progression from left to right in Figure 1.  Break points are defined as 
significant increases or jumps in incremental cost per output, such that subsequent levels of output may 
not be considered “worth it”.  Identification of such break points can be subjective.  For Piasa and 
Eagle’s Nest Islands HREP, break points were identified between each of the Best Buy Plans. 

The PDT reviewed the Best Buy Plans and determined that the cost to implement the first iteration of 
Best Buy Plans above the No Action Plan, Alternative 4, was worth the incremental investment above 
the No Action Plan (Alternative 1) since it provides an acceptable level of restoration for an acceptable 
cost.  It provides 430.1 AAHUs over the No Action Plan at an incremental cost per habitat unit of $2,137.  

The next Best Buy Plan, Alternative 8, differs from Alternative 4 by having a 300 foot dredge cut in Piasa 
Chute versus the 200 foot dredge cut.  The PDT determined that although there would be some 
additional benefits, Alternative 8 would not be considered further since it is similar to Alternative 4 but 
only provides an additional 17.5 AAHUs at an incremental cost of those AAHUs of $11,124.  The PDT and 
the IL DNR deemed this alternative to “not be worth it” and this alternative was not selected.  

4. Summary

The results of the incremental cost analysis and habitat evaluation in this chapter were considered with 
other factors, including physical features on the site, management objectives of the resources agencies, 
critical needs of the region, and ecosystem needs of the UMRS. The Piasa and Eagle’s Nest Islands HREP 
team concluded that the alternative plan that best meets the goals and objectives of each agency and 
the Upper Mississippi River Restoration Programs is alternative 4.  This alternative is cost-effective and 
justified as a “Best Buy” plan. Alternative 4 has an overall output of 430.10 Net AAHUs, and was 
identified as the Recommended Plan.  While the other “Best Buy” alternatives evaluated for this study 
would partially address the goals and objectives of the study, the consensus of the interagency team 
was that Alternative 4 would reasonably maximize ecosystem restoration benefits for the greatest 
diversity of fish and wildlife, and that other considered alternatives would be less effective in meeting 
study objectives.   

Alternative 4 would restore approximately 76 acres of island habitat, enhance approximately 49 acres of 
backwater by increasing connectivity and depth, and improve depth and flow for approximately 485 
acres of side channel habitat within the study area.  This plan includes excavating Piasa Chute with a 
braided dredge cut 10 foot below minimum pool 200 foot wide, excavating Piasa Island Backwater to 10 
feet to improve entrance conditions to restore connectivity and fisheries habitat, a notched rock 
structure to improve flow and bathymetric diversity within the study area, and constructing islands with 
the dredge material and stone protection to restore the historic island complex that once existed 

For these reasons, Alternative 4 is identified as both the National Ecosystem Restoration Plan (e.g. the 
plan that reasonably maximizes ecosystem restoration benefits) as well as the study sponsor’s preferred 
plan. 
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Section 404(b)(1) Evaluation 
Project Description 
Location.  The Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project (HREP) is 
located in Jersey and Madison counties, Illinois, near Grafton, in Pool 26 between Upper Mississippi 
River (UMR) river miles 207.5 and 211.5.  The Project is comprised of 1,381 acres of side channel, main 
channel, forested island, and backwater habitat.   

General Description. The goal of the Project is to restore and improve the quality and diversity of 
aquatic and island ecosystem resources within the Project Area.  The objectives identified to meet this 
goal are to: 

1) Restore depth (>8 feet) and increase velocity over existing conditions to improve sediment
transport and geomorphic processes within Piasa Chute;

2) Increase the depth and connectivity between the Piasa Island Backwater and the Mississippi
River, as measured by acres of deep water habitat (>5 feet) and number of days connected; and

3) Increase the aerial coverage of islands, as measured in acres.

Authority.  The Upper Mississippi River Restoration – Environmental Management Program was 
authorized by Congress in Section 1103 of the Water Resources Development Act of 1986 (Public Law 
99-662), as amended.  The proposed project would be funded and constructed under this authorization.

Purpose.  The purpose of the evaluation portion of this document is to comply with Section 404 of the 
Clean Water Act pertaining to guidelines for the placement of fill material into waters of the United 
States.  This evaluation, in conjunction with the Feasibility Report with Integrated Environmental 
Assessment, Upper Mississippi River Restoration Program, Piasa and Eagle’s Nest Islands Habitat 
Rehabilitation and Enhancement Project, Jersey and Madison counties, Illinois will assist in analysis of 
alternatives for the proposed project, resulting in a designated Recommended Plan.  Additionally, this 
evaluation will provide information and data to the state water quality certifying agency demonstrating 
compliance with state water quality standards. 

General Description of Excavated and Fill Material. 

1. General Characteristics of Material.
a. Fill Material. Fill materials will include quarry run limestone consisting of graded “A”

stone and earthen materials including silt, sand, and clays.
b. Excavated Material. Excavated material is defined as material that is either hydraulically

dredged or mechanically excavated from waters of the United States.  Earthen material
excavated in Piasa Chute and Piasa Island Backwater will consist of alluvial sand, silt, and
clay and will be beneficially reused within the site for construction of the islands.

2. Quantity of Material.  An estimated 885,000 cubic yards (CY) of material would be hydraulically
or mechanically dredged from Piasa Chute.  An estimated 156,000 CY of material would be
hydraulically dredged from Piasa Island Backwater. The material would be used to construct the
island features. These estimates would be confirmed prior to construction.

3. Source of Material.  Stone used for the project will be obtained from commercial stone quarries
in the vicinity of the project area.

Description of Proposed Placement Sites 
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1. Location. The proposed placement sites of dredged material are located in the interior of the
project area and will be used to construct the islands; shown in the Project Features Map (Figure
I.1).  The placement of material dredged from Piasa Chute and Piasa Island Backwater would be
used to construct islands to an elevation of 421.0 NGVD, the prevailing height of Piasa Island.
The island construction/dredged placement sites follow historic imagery, and hydraulic model
outputs of areas with low shear stress and shallow depths.  Approximately 77 acres would be
converted from open water aquatic habitat to sandbar island habitat due to construction of the
island features.

In summary, the resulting dredge disposal material would be used beneficially to construct the 
proposed project features.   

2. Size and Types of Habitat. Final placement of project features will result in loss or conversion of
minor amounts of natural habitat.

Temporary, short-term impacts to wetlands may result from construction activities.  The
dredging of Piasa Island Backwater, the intent of which is to restore the connectivity of the back
water to the Mississippi River by removing the sediment plug at the entrance of the backwater,
may result in conversion of wetland to open water habitat along the periphery of the existing
backwater.  No conversion or removal of existing forested wetland habitat is anticipated.

The placement of the dredge disposal material would be beneficially reused to construct the
island features.  Placement of material to construct the island features would result in
approximately 77 acres of open water habitat being permanently converted to sandbar island
habitat.

Overall, implementation and construction of the project features would enhance the ecosystem
functionality within the Project.

3. Type of Site
a. Permanent Deposits of Excavated or Fill Material. The construction of proposed islands

and the notched rock structure would result in permanent placement of dredge disposal
material and stone.

Material dredged from Piasa Chute and Piasa Island Backwater would be used to
construct the island features.

b. Temporary Deposits of Excavated or Fill Material. Temporary placement of fill material
will be done in such a manner as to avoid and minimize impacts to wetlands and other
natural features.  Temporary stockpiles of material may also be necessary during
construction of the various project features.  Construction staging areas would be
created in a logical manner in order to avoid impacts to wetlands.

4. Timing and Duration of Placement. The construction of the notched rock structure would
require work to be performed within higher (but non-flood) stages. Depending on local weather
and river flooding conditions, the construction period may occur over several years.

Description of Placement Method.  Material removed from Piasa Chute and Piasa Island Backwater 
would be hydraulically or mechanically dredged, or both, depending on contractor’s equipment utilized 
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for the Project.  Hydraulic dredging equipment could consist of a cutterhead dredge, pontoons, and/or 
pipelines to transport the excavated dredge material in the form of a slurry.  Mechanical dredging 
equipment could consist of a crane with clamshell bucket or a barge mounted excavator along with deck 
barges to transport the excavated dredge material in a more solid or cohesive condition.  Either 
construction method selected would use the removed material from Piasa Chute and Piasa Island 
Backwater for beneficially construct the island features.  The excavated dredge material would be 
transported on site to the planned island locations by either pipeline system (hydraulic dredging) or by 
barge (mechanical dredging).  The preferred method for removing material from the chute and 
backwater would be the hydraulic dredging method as previously described.   During the plans and 
specifications phase, the project delivery team would identify locations for pipe crossings that would 
avoid and minimize the amount of temporary impact to habitat within Piasa Island.  After material has 
been placed to the desired height for the islands (421.0 NGVD), the material may be re-graded using 
earth-moving equipment.   

A-stone used to construct the notched rock structure and the stone protection of the islands would be 
transported by barge to the project site.  Heavy equipment (e.g., cranes and/or excavators) operating 
from a barge would be used to place stone to construct these features.

Factual Determinations 
Physical Substrate Determinations 

1. Substrate Elevation and Slope. Piasa and Eagle’s Nest Islands lie within the Upper Mississippi
River and consist of typical alluvial material.  The predominant elevations within the Project
range from 418.0 to 424.0 ft. NGVD.  Much of the project area is sloped no greater than 1-2%.
Construction specifications are provided in the full report.

2. Sediment Type.  The soil in the project area has been characterized by the Natural Resources
Conservation Service as solely comprised of Darwin silty clay.  The Darwin soils series consists of
very deep, poorly and very poorly drained, and very permeable soils formed in clayey alluvium
floodplains.  The soils are found on 0 to 2 percent slope and frequently flooded for long
durations.

Substrate samples were taken as part of a 2014 mussel survey.  Substrate was primarily
composed of sand, silt, and clay in varying proportions.  Silt and clay made up a larger
percentage of the substrate near the banks, while loose sand became more common near the
center of Piasa Chute and riverward of Piasa and Eagle’s Nest Islands.

3. Excavation/Fill Material Movement.  Dredge disposal material used for island construction
would be subject to erosion, but the stone rock placement would limit erosion and protect the
integrity of the construction island by locking the dredged material in place.  The A-Stone used
in the island protection and notched rock structure have been sized to withstand the force of
floodwaters, and are not expected to move.

4. Actions Taken to Minimize Impacts. Numerous actions will be taken to avoid adverse effects of
sediment related impacts.  Project features will be designed with stable slopes.  Project features
will be positioned to minimize impacts to forest habitats.  Faunal impacts from the construction
of project features would be limited to short-term disruption of the aquatic and terrestrial
communities in the areas of the disturbance.  Construction would be scheduled in such a way as
to avoid impacting threatened and endangered species. Additionally, best management
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practices for construction will be enforced to minimize impact to Piasa Creek and the Mississippi 
River.   

Water Circulation, Fluctuation, and Salinity Determinations 

1. Water. Excavation would temporarily reduce water quality in the adjacent area.  Turbidity and
sedimentation would increase. This would cease after construction completion and the
improved depth and velocity within Piasa Chute and increased depth and connectivity of Piasa
Island Backwater would benefit fish and wildlife resources in the long-term.

2. Current Patterns and Circulation. One of the main objectives of this project is to increase flow
within Piasa Chute.  Dredging of Piasa Chute and construction of the notched rock structure
would alter current velocity and patterns; however, based on results of the hydraulic modeling
these alternations would not significantly change the hydraulics of the main channel, but would
improve the hydraulics within the Project Area by increasing flow and bathymetric diversity.

3. Natural Water Level Fluctuations. Normal water level fluctuations in the Mississippi River would
be unaffected. Restoration features would not detrimentally increase flood heights or adversely
affect private property or infrastructure.

4. Actions That Will Be Taken to Minimize Impacts. Best management practices for construction
will be enforced. 

Suspended Particulate/Turbidity Determinations 

1. Expected Changes in Suspended Particles and Turbidity Levels in Vicinity of Placement Site.
Short-term increases in suspended particulates and turbidity due to construction activities are
expected within the vicinity of the dredging areas, rock structure, and islands.  This will cease
after construction completion and the improved depth and increased velocity within Piasa
Chute, increased depth and connectivity of Piasa Island Backwater, and restored sandbar island
habitat would benefit fish and wildlife resources in the long-term.

2. Effects on Chemical and Physical Properties of the Water Column.
a. Light Penetration: There will be a temporary reduction until sediments suspended as

part of the project activities settle out of the water column.
b. Dissolved Oxygen: No adverse effects expected.
c. Toxic Metals and Organics: No adverse effects are expected.
d. Aesthetics: Aesthetics of work sites are likely to be adversely affected during

construction, but are expected to be temporary and improve after construction.
e. Water Temperature: No adverse effects expected.

3. Effects on Biota. The project would likely result in some short-term displacement of biota in the
immediate vicinity of construction activities due to temporary decreases in water quality and
disturbance from construction equipment.  Long-term beneficial effects would occur as aquatic
species, especially riverine species, benefit from improved habitat within the side channel and
backwater.  Increased sandbar island habitat resulting from the project would benefit wildlife,
including the endangered least tern.

Contaminant Determinations.   The project is located in the Mississippi River floodplain which is 
primarily natural habitat with a history of agriculture.  There is little evidence that the land has been 
used for other purposes. The Phase I Hazardous, Toxic, and Radioactive Waste survey has been 
completed and revealed low level recognized environmental conditions that should not impact the 
project.  

Aquatic Ecosystem and Organism Determinations.  
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1. Effects on Plankton.  The project could have temporary adverse effects on the plankton in the
immediate vicinity of the project area.  This would cease after construction completion.

2. Effects on Benthos.  Negative effects to benthos would be limited to elimination of those
organisms currently residing in the immediate dredging sites, island placement areas, and
notched rock structure placement site.  Benthic organisms in the immediate vicinity of sites
designated for the placement of dredged material or rock will be lost due to burial; however the
benefits grained from improved aquatic habitat, reconnecting backwater, and island habitat
would far outweigh any loss in benefits during the time of construction.  And rock used to
construct proposed project features would quickly be colonized by benthic organisms.

3. Effects on Nekton. Temporary adverse effects may be experienced by free-swimming aquatic life
during construction, as with the benthic community; the long-term impact would be beneficial.

4. Effects on Aquatic Food Web. Effects on the aquatic food web are expected to be beneficial
overall by improving backwater habitat, side channel habitat, and island habitat.

5. Effects on Special Aquatic Sites. Effects on special aquatic sites should be negligible in the
project area; no sanctuaries or refuges would be adversely affected by the proposed action.
Project goals and features have been developed in coordination with state and federal partners.

a. Sanctuaries and Refuges. The project is expected to greatly benefit fish and migratory
wildlife.

b. Wetlands, Mudflats, and Vegetated Shallows.  No wetlands or mudflats, vegetated
shallows, coral reefs, or riffle and pool complexes would be adversely affected over the
long-term by the proposed action.  The Piasa Island Backwater may extend beyond its
existing open water footprint, affecting existing wetland areas; however, the proposed
backwater dredging is geared toward removal of the sediment plug and deepening the
interior of the backwater, while minimizing impacts to wetlands, mudflats, and
vegetated shallows.  The placement of the dredge disposal material to build the island
features would avoid impacts to wetlands.  Project planning considered the full extent
the minimization of wetland loss.

6. Threatened and Endangered Species.  Presence, or use by, federally endangered and threatened
species is discussed in the Biological Assessment in the Feasibility Report.  No adverse effects
are expected to result from this Project.

7. Other Wildlife.  The Project would likely result in some short-term displacement of wildlife in the
immediate vicinity of construction activities.  Minimizing disruption of migratory waterfowl
during fall and early winter will be considered during the development of plans and
specifications.  Wildlife, especially waterfowl, would benefit from the increase in habitat
diversity and food resources made possible through improved island diversity and improved
foraging habitat.

Proposed Placement Site Determinations 

1. Mixing Zone Determinations.  A mixing zone is that volume of water at a placement site or
discharge site required to dilute contaminant concentrations associated with discharge of
excavated material to an acceptable level.  The concentration of sediment material associated
with construction of proposed project features would not be high enough to require a mixing
zone.

2. Determination of Compliance with Applicable Water Quality Standards. This Section 404(b)(1)
evaluation serves as the necessary compliance required by law under the Clean Water Act.  A
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Section 401 Water Quality certification and all other permits necessary for the completion of the 
project, would be obtained prior to project construction. 

3. Potential Effects on Human Use Characteristics. No long-term adverse impacts to municipal and
private water supplies; water-related recreation; aesthetics; or parks, national and historic
monuments, national seashores, wilderness areas, research sites or similar preserves would
occur.  Following construction, the proposed project would enhance fish and wildlife habitat and
improve the overall ecosystem functionality of Piasa and Eagle’s Nest Islands.

Determination of Cumulative Effects on the Aquatic Ecosystem. Although minor short-term 
construction-related impacts to local and wildlife populations are likely to occur, no negative cumulative 
impacts to fish and wildlife are identified.  From a systemic approach, the proposed project would result 
in positive long-term benefits to side channel, backwater, and island habitat located in and around Piasa 
and Eagle’s Nest Islands HREP.  

Determination of Secondary Effects on the Aquatic Ecosystem. No adverse secondary affects should 
result from the proposed action. Long-term benefits to aquatic habitat and wildlife are expected.  
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Findings of Compliance or Non-Compliance with the Restrictions on Discharge 
A. No significant adaptations of the 404(b){l) guidelines were made relative to this evaluation. 

B. Alternatives that were considered for the proposed action included more features than the 
Recommended Plan. They were analyzed for environmental benefits and costs. The Recommended 
Plan provided a large number of environmental benefits and best met project objectives and the 
four plan formulation criteria of completeness, effectiveness, efficiency, and acceptability. 

C. Certification under Section 401 of the Clean Water Act would be obtained from the Illinois 
Department of Natural Resources. 

D. The project is not anticipated to introduce toxic substances into nearby waters or result in 
appreciable increases in existing levels of toxic materials. The proposed activity is in compliance 
with Applicable Toxic Effluent Standards or Prohibitions under Section 307 of the Clean Water Act. 

E. No significant impact to Federal or state listed threatened or endangered species would result from 
the proposed action. Prior to construction, full compliance with the Endangered Species Act would 
be documented. 

F. No municipal or private water supplies would be affected by the proposed action, and no 
degradation of waters of the United States is anticipated to result from the proposed action. The 
proposed construction activity would not have a significant adverse effect on human health and 
welfare, recreation and commercial fisheries, plankton, fish, shellfish, wildlife, or special aquatic 
sites. No significant adverse effects on life stages of aquatic life or other wildlife dependent on the 
aquatic ecosystem are expected to result. The proposed construction activity would have no 
significant adverse effects on aquatic ecosystem diversity, productivity, and stability. No significant 
adverse effects on recreational, aesthetic, and economic values would occur. 

G. The materials used for construction would be chemically and physically stable and non
contaminating. 

H. No other practicable alternative less damaging to the aquatic environment has been identified that 
would address the project goal and objectives better than the Recommended Plan. The proposed 
action is in compliance with Section 404(b)(l) of the Clean Water Act, as amended. The proposed 
action would not significantly impact water quality. On the basis of the guidelines the proposed 
disposal site for the discharge of excavated material is specified as complying with the inclusion of 
appropriate and practical conditions to minimize pollution or adverse effects to the aquatic 
ecosystem. 

BRYAN K. SIZEMORE 
Colonel, U.S. Army 
District Commander 

USACE I Clean Water Act - 404(b)l Evaluation 1-7 
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Figure I.1. Location of restoration measures of the recommended plan 

Piasa & Eagle’s Nest Islands HREP Recommended Plan 
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Appendix J 

Cost Estimate 
  



COST ESTIMATE SUMMARY 

 

GENERAL 

The goal of this HREP is to restore and improve the quality and diversity of aquatic and island ecosystem 

resources within the project area.  The objectives identified to meet this goal are to: 

 Restore depth (> 8 feet) and increase velocity over existing conditions to improve sediment 
transport and geomorphic processes within Piasa Chute.  

 Increase the depth and connectivity between the Piasa Backwater and the Mississippi River, as 
measured by acres of deep water habitat (> 5 feet) and number of days connected. 

 Increase the spatial coverage of islands, as measured in acres. 
 

The tentatively selected plan for the Piasa and Eagle’s Nest Island project consists of multiple features to 

restore and improve the ecosystem resources by implementation of the following project features: 

 Dredge Piasa Chute 

 Dredge Piasa Island Backwater 

 Construct islands with excavated material and stone protection 

 Construct river training structures 

Implementation of the TSP would increase the quality and quantity of ecosystem resources and meet 

the needs for a large variety of native aquatic species.  Establishing connectivity between Piasa Island 

Backwater and main channel would contribute to overwintering fish habitat as well as feeding areas for 

migratory wildlife; providing bathymetric diversity and flow within Piasa Chute would provide important 

side channel habitat within Pool 26; and restoring historic islands would allow the Project Area to realize 

the highest benefit to fish and wildlife.  The Project outputs are also consistent with the goals and 

objectives of the Upper Mississippi River Restoration Program.   

All Project measures would be located on Federally‐owned lands, and waters are in Federal ownership.  

Lands are managed by the St. Louis Corps of Engineers’ Rivers Project Office (e.g., forest monitoring, bat 

surveys), with some management in partnership with the Illinois Department of Natural Resources (e.g., 

migratory wildlife and fish); responsibility for the operation, maintenance, rehabilitation, replacement, 

and repair of the Project would be the responsibility of ILDNR. 

BASIS OF COST ESTIMATE 

The cost estimate has been prepared based on current concept designs and specific site information 

available to date. Pricing data was developed from recent contract estimates for similar projects in the 

St. Louis Area. This estimate will be considered the basis for the Current Working Estimate and considers 

all phases of the project. 

CONTINGENCIES 

The Abbreviated Risk Analysis process indicated an approximate 26% contingency based on associated 

project risks. 

 



PLANNING, ENGINEERING AND DESIGN (PED) 

Planning, engineering and design costs are based on historical data of similar projects in the St. Louis 

District. Recommended percentages by the cost MCX were taken into consideration as well. 

 

CONSTRUCTION MANAGEMENT 

Construction Management costs are based on historical data of similar projects in the St. Louis District. 

Recommended percentages by the cost MCX were taken into consideration as well. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WALLA WALLA COST ENGINEERING  
MANDATORY CENTER OF EXPERTISE 

 
COST AGENCY TECHNICAL REVIEW 

 
CERTIFICATION STATEMENT 

 
For Project No. 145444 

 
MVS – Piasa and Eagle’s Nest Islands 

Habitat Rehabilitation and Enhancement Project 
 
The Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement 
Project, as presented by St Louis District, has undergone a successful Cost Agency 
Technical Review (Cost ATR), performed by the Walla Walla District Cost 
Engineering Mandatory Center of Expertise (Cost MCX) team.  The Cost ATR 
included study of the project scope, report, cost estimates, schedules, escalation, 
and risk-based contingencies.  This certification signifies the products meet the 
quality standards as prescribed in ER 1110-2-1150 Engineering and Design for 
Civil Works Projects and ER 1110-2-1302 Civil Works Cost Engineering.          
 
As of February 1, 2018, the Cost MCX certifies the estimated total project cost: 
 
FY2018 Project First Cost:     $26,746,000 
Fully Funded Amount:      $28,258,000 
  
It remains the responsibility of the District to correctly reflect these cost values 
within the Final Report and to implement effective project management controls 
and implementation procedures including risk management through the period 
of Federal Participation. 
 
 
 
 
 
 
            
     FOR: Michael P. Jacobs, PE, CCE  
      Chief, Cost Engineering MCX 
      Walla Walla District 
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Memorandum of Agreement  
 
 
 

MEMORANDUM OF AGREEMENT 
BETWEEN 

THE UNITED STATES FISH AND WILDLIFE SERVICE 
AND 

THE DEPARTMENT OF THE ARMY 
FOR 

UPPER MISSISSIPPI RIVER RESTORATION PROGRAM  
PIASA & EAGLES NEST ISLANDS 

HABITAT REHABILITATION AND ENHANCEMENT PROJECT  
POOL 26, MISSISSIPPI RIVER MILES 207.5 THROUGH 211.5 

JERSEY AND MADISON COUNTIES, ILLINOIS 
 
 
 

1.   PURPOSE 
 

The purpose of this memorandum of agreement (MOA) is to establish the relationships, 
arrangements, and general procedures under which the U.S. Fish and Wildlife Service (USFWS) and 
the Department of the Army (DA) will operate in constructing, operating, maintaining, repairing, 
rehabilitating, and replacing the Piasa & Eagles Nest Islands Habitat Rehabilitation and 
Enhancement Project (HREP) separable element of the Upper Mississippi River Restoration Program 
(UMRR). 

 
2.   BACKGROUND 

 
Section 1103 of the Water Resources Development Act of 1986, Public Law 99-662, 33 U.S.C. 652, 
authorizes construction of features for the purpose of enhancing fish and wildlife resources in the 
Upper Mississippi River System. The project area (outlined in red on Exhibit A) is managed as a 
national wildlife refuge under a cooperative agreement signed 21 January 1954 between the 
Department of the Interior, USFWS, and the U.S. Army Corps of Engineers.  This agreement was 
amended in 1958, 1963, 1986, and 2001.  Management of the project area has been assumed by the 
Illinois Department of Natural Resources under a successive cooperative agreement with the USFWS 
dated 03 May 1954, recently amended in 2012.   Under the conditions of Section 906(e) of the Water 
Resources Development Act of 1986, Public Law 99-662, 33 U.S.C. 2283 (e), all construction costs of 
those fish and wildlife features for the Piasa & Eagles Nest Islands HREP are 100 percent Federal first 
costs, and pursuant to Section 107(b) of the Water Resources Development Act of 1992, Public Law 
102-580, 33 U.S.C. 652(e)(7)(A), all costs of operation, maintenance, repair, rehabilitation, and 
replacement “OMRR&R”  for the Piasa & Eagles Nest Islands HREP are the responsibility of the Illinois 
Department of Natural Resources through their cooperative agreement with the USFWS. 
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3.   GENERAL SCOPE 
 

The project to be accomplished pursuant to this MOA shall consist of rehabilitating and improving 
fish and wildlife habitat in the Pool 26 of the Upper Mississippi River. The project involves dredging 
of a side channel, construction of a river training structure, construction of islands. The project is located 
on the left descending bank of the Upper Mississippi River between river miles 207.5 through 211.5. 
The features would be constructed to improve habitat conditions for resident and migratory fish 
and wildlife that use the area. 

 
4.   RESPONSIBILITIES 

 
 

A.   DA is responsible for: 
 

1)   Construction: Construction of the project features to include necessary stabilization and 
vegetation measures. 

2)   Major Rehabilitation:  The Federal share of any mutually agreed upon rehabilitation of the 
project that exceeds the annual operation and maintenance requirements identified in the 
Feasibility Study Report and that is needed as a result of specific storm or flood events. 

3)   Construction Management: Subject to and using funds appropriated by the Congress of the 
United States, and in accordance with Section 906(e) of the Water Resources Development 
Act of 1986m Public Law 99-662, 33 U.S.C. 2283(e), DA will construct the Piasa & Eagles Nest 
Island National Wildlife Refuge HREP as described in the Feasibility Report/Environmental 
Assessment, [INSERT DATE], applying those procedures usually followed or applied in 
Federal projects, pursuant to Federal laws, regulations, and policies. The USFWS will be 
afforded the opportunity to review and comment on all modifications and change orders 
prior to the issuance to the contractor of a Notice to Proceed. If DA encounters potential 
delays related to construction of the project, DA will promptly notify USFWS of such delays. 

4)   Maintenance of Records: The DA will keep books, records, documents, and other evidence 
pertaining to costs and expenses incurred in connection with construction of the project to 
the extent and in such detail as will properly reflect total costs. The DA shall maintain such 
books, records, documents, and other evidence for a minimum of three years after 
completion of construction of the project and resolution of all relevant claims arising 
therefrom, and shall make available at its offices, at reasonable times, such books, records, 
documents, and other evidence for inspection and audit by authorized representatives of 
the USFWS. 

 
 

B.   FWS Responsibilities: Upon completion of construction as determined by the District Engineer, 
St. Louis, the USFWS shall accept the project as part of the General Plans lands cooperatively 
managed between the USFWS and IDNR. 

 
C.    Non-Federal Responsibilities: In accordance with Section 107(b) of the Water Resources 

Development Act of 1992, Public Law 102-580, 100 percent of all costs associated with the 
OMRR&R of the Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement 
Project, in Jersey and Madison Counties, Illinois will be borne by the IDNR.  These functions 
will be further specified in the Project OMRR&R Manual to be developed by the DA with 
participation by USFWS and IDNR and provided to both agencies upon its completion. 
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5.   MODIFICATION AND TERMINATION 
 

This MOA may be modified or terminated at any time by mutual agreement of the parties. Any such 
modification or termination must be in writing. Unless otherwise modified or terminated, this MOA 
shall remain in effect for a period of no more than 50 years after initiation of construction of the 
project. 

 
6.   REPRESENTATIVES 

 
The following individuals or their designated representatives shall have authority to act under this 
MOA for their respective parties. 

 
USFWS: Regional Director 

U.S. Fish and Wildlife Service 
Federal Building 
1 Federal Drive 
Fort Snelling, MN 55111-4056 

 
 

DA: District Engineer 
U.S. Army Corps of Engineers, St. Louis 
1222 Spruce Street 
St. Louis, MO 63103-2833 

 
 

7.   EFFECTIVE DATE OF MOA 
 

This MOA shall become effective when signed by the appropriate representatives of both parties. 
 
 
 
 

THE DEPARTMENT OF ARMY THE U.S. FISH AND WILDLIFE SERVICE 
 
 
 
 
BRYAN K. SIZEMORE Thomas O. Melius 
COL, EN Regional Director 
Commanding U.S. Fish and Wildlife Service 

 
Dated:    Dated:    
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PIASA AND EAGLE’S NEST ISLANDS 
HABITAT REHABILITATION AND 

ENHANCEMENT PROJECT 
MEMORANDUM OF AGREEMENT 

 
 
 

Certification of 
Review 

 
The Memorandum of Agreement for the Piasa & Eagles Nest Islands Habitat Rehabilitation and 
Enhancement Project, Jersey & Madison Counties, Illinois, is in compliance with all applicable laws and 
regulations. 

 
 
 
 
 
 
 

 
      Office of Counsel 
     
 
 
 
      DATED:  
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1. Introduction
The 1985 Supplemental Appropriations Act (Public Law 99-88) and Section 1103 of the Water Resources 
Development Act of 1986 (Public Law 99-662) authorized implementation of ecosystem restoration 
projects to ensure the coordinated development and improvement of the Upper Mississippi River 
System.  Section 2039 of WRDA 2007 requires that when conducting a feasibility study for ecosystem 
restoration, the proposed project includes a plan for monitoring the success of the ecosystem 
restoration.  Additionally, paragraph (3)(d) of Section 2039 states that “an adaptive management plan 
will be developed for ecosystem restoration projects…appropriately scoped to the scale of the project.”   
The implementation guidance for Section 2039, in the form of a CECW-PB Memo dated 31 August 2009, 
also requires that an adaptive management plan be developed for all ecosystem restoration projects.  
Adaptive management “prescribes a process wherein management actions can be changed in response 
to monitored system response, so as to maximize restoration efficacy or achieve a desired ecological 
state” (Fischenich et al. 2012).   

At the programmatic level, knowledge gained from monitoring one project can be applied to other 
projects.  Opportunities for this type of adaptive management are common within the UMRR. Using an 
adaptive management approach during project planning enabled better selection of appropriate design 
and operating scenarios to meet the Piasa and Eagle’s Nest Islands HREP project objectives.  Lessons 
learned in designing, constructing, and operating similar restoration projects within the UMRS have 
been incorporated into the planning and design of this HREP to ensure that the proposed plan 
represents the most effective design and operation to achieve project goal and objectives. 

The adaptive management for the Piasa and Eagle’s Nest Islands HREP describes and justifies whether 
adaptive management is needed in relation to the proposed project management alternatives identified 
in the project feasibility study.  This appendix outlines how the results of the project-specific monitoring 
plan would be used to adaptively manage the project, including monitoring targets which demonstrate 
project success in meeting project objectives.  The District’s intent was to develop monitoring and 
adaptive management actions appropriate for the project’s goal and objectives.   

2. Goal and Objectives
The primary goal of the Piasa and Eagle’s Nest Island HREP is to restore and improve the quality and 
diversity of aquatic and island ecosystem resources within the Project Area.  Full realization of the 
potential habitat value in Piasa and Eagle’s Nest Islands has been hindered by loss of depth and flow into 
Piasa Chute, loss of connectivity between the Piasa Island Backwater and the main channel of the 
Mississippi River, loss of islands due to inundation caused by impoundment, and the subsequent 
degradation of aquatic resources.  Establishing connectivity between the backwater and main channel 
would contribute to overwintering fish habitat as well as feeding areas for migratory wildlife; providing 
bathymetric diversity and flow within Piasa Chute would provide important side channel habitat within 
Pool 26; and restoring historic islands would allow the Project Area to realize the highest benefit to fish 
and wildlife.   The objectives identified to meet the project goal are to:   

1. Restore depth (> 8 feet) and increase velocity over existing conditions to improve sediment
transport and geomorphic processes within Piasa Chute.

2. Increase the depth and connectivity between the Piasa Backwater and the Mississippi River, as
measured by acres of deep water habitat (> 5 feet) and number of days connected.

3. Increase the spatial coverage of islands, as measured in acres.
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The following restoration measures were considered to achieve the Project goal and objectives: 

• No Action
• Excavate Piasa Chute
• Excavate Piasa Island Backwater
• Construct river training structures
• Construct islands with excavated material and stone protection

3. Sources of Uncertainty
Adaptive management provides a process for making decisions in the face of uncertainty.  The primary 
incentive for implementing an adaptive management plan is to increase the likelihood of achieving 
desired project outcomes given the identified uncertainties, which can include incomplete description 
and understanding of relevant ecosystem structure and function; imprecise relationships among project 
management actions and corresponding outcomes; engineering challenges in implementing project 
alternatives; and ambiguous management and decision-making processes.  Following is a list of 
uncertainties associated with the aquatic and island habitat in the Piasa and Eagle’s Nest Islands HREP. 

• Side Channel Habitat (Piasa Chute)
o It is expected that implementation of the notched rock structure would not significantly

alter the hydraulic forces over the existing mussel beds within the Project Area.  If
monitoring demonstrates a significant impact to mussels in the known mussel beds, a
modification of the structure would be required.

o The District evaluated the level of uncertainty and risk in the Piasa Chute dredging
measure and determined it did not require the use of Adaptive Management to address
uncertainty in the potential of the measure to meet performance criteria.  Dredging to
increase depth and flow has been shown to be successful through the St. Louis District’s
Biological Opinion and Regulating Works Program.  In addition, the Project Area
underwent extensive physical and numerical hydraulic modeling to evaluate the
persistence of the dredge cut and project measures.  Furthermore, lessons learned from
the St. Louis District’s efforts as well as work from the Kansas City District were used in
the design of the side channel dredging for this Project.  Monitoring will be conducted to
determine project success.

• Backwater Fish Habitat (Piasa Island Backwater)
o It is expected that overwintering and summer habitat in the dredged backwater will not

be limited by dissolved oxygen, flow, or depth.  However, uncertainty still remains since
the proposed project is only removing the sediment plug at the entrance of the
backwater.  If monitoring demonstrates that conditions of the interior backwater were
not improved then an adaptive management measure of installing a rock structure
(similarly to the constructed chevron on Bolter’s Island of the Pools 25 and 26 Islands
HREP) to promote scour or additional backwater interior excavation would be
implemented.

• Island Habitat
o It is expected the implementation of the island building will become permanent features

in the Project Area; however there is some uncertainty as to whether the islands will
remain as sand bar islands (which is the desired for the endangered Least Tern habitat)
or become established with woody vegetation.  If monitoring demonstrates a need to
remove establishment of woody vegetation, an adaptive management measure to re-
evaluate the team’s desire to maintain sandbar habitat versus vegetated island habitat.
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If the interagency team determined that sandbar habitat was still the target habitat 
then an adaptive management measure of removing the woody vegetation would be 
implemented.   

4. Monitoring of Objectives to Determine Project Success and Adaptive
Management Measures

The power of a monitoring program developed to support determinations of project success and 
inform adaptive management lies in the establishment of feedback between continued project 
monitoring and corresponding project management. This monitoring and adaptive management 
plan was developed with input from state and federal resource agencies. Performance indicators to 
the above objectives were developed with the best available knowledge.  They were developed to 
be specific, measurable, attainable, realistic, and timely.  Current performance indicators are 
summarized in Table 1.  The conceptual monitoring schedule and estimated costs are provided in 
Table 2.  

• Side Channel Habitat (Piasa Chute).
o Bathymetric surveys will be conducted upon completion of the Project 2-year post

construction to determine base depth conditions and construction compliance.  A
comparison survey (ISOPACH) survey will be conducted at year 7 to map and quantify
the amount of the side channel greater than 8 feet in depth.

Success Criteria:

Monitoring Target Years 1-5 Year 25 Year 50 
% of side channel > 8 feet deep >75% >65% >50%

o ADCP surveys will be conducted upon completion of the Project to determine base flow
conditions at year 2.  A comparison survey will be conducted at year 7 to map and
quantify the average current velocity greater than 2.0 ft/sec.

Success Criteria:

Monitoring Target Years 1-5 Year 25 Year 50 
Average Current Velocity ft/sec >2.0 >2.0 >2.0

o Water quality data collected from the site annually under UMRR-LTRM will be used to
determine dissolved oxygen concentrations throughout the year.

Success Criteria:

Monitoring Target Years 1-5 Year 25 Year 50 
Minimum dissolved oxygen (mg/L) >5.0 >5.0 >5.0

o Comparison of fish habitat use during the year will be compared with pre-project
habitat use to aid in determining Project success.  The UMRR-LTRM (i.e., daytime
electrofishing) will complete the fish surveys used to conduct this comparison.

Success Criteria:
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Monitoring Target Years 1-5 Year 25 Year 50 
Catch-per-unit-effort of native fish preferring 
flowing habitat (i.e., fluvial specialists and 
dependents) 

Increase over pre-construction 

o Comparison of post-construction mussel density with post-construction mussel density
will be used to aid in determining Project success.

Success Criteria:

Monitoring Target Years 1-5 Year 25 Year 50 
Mussel Density (individuals per m2) of Piasa Head 
Bed and Piasa Toe Bed maintained/enhanced 

>1.5/m2 -

(Piasa Head) 

>5.5/m2

(Piasa Toe) 

>1.5/m2 -

(Piasa Head) 

>5.5/m2

(Piasa Toe)

>1.5/m2 -

(Piasa Head) 

>5.5/m2

(Piasa Toe)

Adaptive Management Trigger and Measure. If post-construction mussel survey 
monitoring results indicate an inability to reach the success criteria and mussel density 
is reduced by more than 50% over pre-construction mussel surveys, then modifications 
to the notched rock structure would be implemented to modify flow over the beds.    

• Backwater Fish Habitat (Piasa Island Backwater)
o Bathymetric surveys will be conducted upon completion of the Project 2-year post

construction to determine base depth conditions and construction compliance.  A
comparison survey (ISOPACH) survey will be conducted at year 7 to map and quantify
the amount of the backwater greater than 5 feet in depth.  Pre-construction backwater
is approximately 49 acres.  The proposed backwater dredging would result in 9 acres of
deepwater habitat restored, or approximately 18% of the backwater.

Success Criteria:

Monitoring Target Years 1-5 Year 25 Year 50 
% if backwater > 5 feet deep >15% >12% >10%

o Water quality data collected from the site annually under UMRR-LTRM will be used to
determine dissolved oxygen concentrations throughout the year.

Success Criteria:

Monitoring Target Years 1-5 Year 25 Year 50 
Minimum dissolved oxygen (mg/L) >5.0 >5.0 >5.0

o Comparison of fish habitat use during the year will be compared with pre-project
habitat use to aid in determining Project success.  The UMRR-LTRM (i.e., daytime
electrofishing) will complete the fish surveys used to conduct this comparison.

Success Criteria:

Monitoring Target Years 1-5 Year 25 Year 50 
Catch-per-unit-effort of native fish preferring 
slackwater habitat 

Increase over pre-construction 

I -
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o Comparison of days Piasa Island Backwater is connected to the main channel will be
compared with pre-project days connected to aid in determining Project success.  Visual
observations and gage readings will be used to conduct this comparison

Success Criteria:

Monitoring Target Years 1-5 Year 25 Year 50 
% of year Piasa Island Backwater is connected to 
the main channel 

>75% >65% >50%

Adaptive Management Trigger and Measure. If monitoring result indicate an inability to reach 
success criteria by year 6 post-construction and more than 50% of the restored deepwater 
habitat is lost (i.e., approximately 5 acres), 3 more more fish kills in the backwater have been 
observed, and/or restored connectivity is reduced by more than 50% from Year 1, then 
installation of scouring rock structure or dredging of the backwater would be re-visited by the 
Corps and sponsor.   

• Island Habitat
o Aerial imagery along with hydrographic survey and topographic surveys will be

conducted upon completion of the Project to determine base acres constructed and
construction compliance.  A comparison survey will be conducted at years 1, 5, and 10
to map and quantify the acres of island habitat greater than 421.0 feet (NGVD29).  The
results of this will study will inform Project success, inform adaptive management
triggers and measures, and inform future HREPs.

Success Criteria:

Monitoring Target Years 1-5 Year 25 Year 50 

Acres of island habitat (>421.0 feet NGVD29) >75 >65 >60

o Vegetative monitoring would be conducted by visual observations during site
inspections by the sponsor and the Corps.  During planning, the desire was to restore
sandbar islands with minimal woody vegetation establishment.  If more than 50% of
woody vegetation on the restored islands greater than 5 feet becomes established by
year

Success Criteria:

Monitoring Target Years 1-5 Year 25 Year 50 
% cover of woody vegetation cover taller than 5 feet <15% <25% <50% 

Adaptive Management Trigger and Measure. If site inspections result indicate more 
than 50% of woody vegetation on the restored islands greater than 5 feet in height 
becomes established by year 8 then the Corps and the sponsor would determine if 
vegetation removal is still desired.   
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5. Documentation, Implementation Costs, Responsibilities, and Project
Close-Out

Documentation, Reporting, and Coordination. The Project Delivery Team will document each of the 
performed assessments and communicate the results to the HREP program manager and partners 
designated for the Project.  Periodic reports will be produced to measure progress towards the Project 
goal and objectives as characterized by the selected performance measures.  

Cost. The costs associated with implementing monitoring an adaptive management measures were 
estimated based on currently available data and information developed during plan formulation as part 
of the feasibility study.  Because uncertainties remain as to the exact Project measures, monitoring 
elements, and adaptive management opportunities, the estimated costs in Table 2 will need refinement 
in PED during the development of the Detailed Monitoring and Adaptive Management Plans. 

Responsibilities.  The Corps will be responsible for collecting hydrographic surveys, aerial imagery 
analysis, and mussel surveys.  The UMRR-LTRM will be responsible for fish and water quality data 
collection and the Corps will be responsible for analyzing and evaluating these data.  The sponsor and 
the Corps will be responsible for site inspections and visual observations to assist in overall project 
success evaluation.  

Project Close-Out. Close-out of the Project would occur when it is determined that the Project has 
successfully met the Project success criteria described above.  Success would be considered to have 
been achieved when the Project objectives have been met, or when it is clear that they will be met 
based upon the trends for the site conditions and processes.  Project success would be based on the 
following: 

• Success criteria met;
• Continued site inspections to determine continued Project status; and
• Continued OMRR&R into the future
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Table 1. Project objectives, performance indicators, monitoring target, and adaptive management triggers and measures 

Objective Performance Indicator Monitoring Target (Desired Outcome) Responsible 
Party 

Action Criteria 
(AM triggers) 

AM Measure

Re
st

or
e 

de
pt

h 
an

d 
in

cr
ea

se
 fl

ow
 

w
ith

in
 P

ia
sa

 C
hu

te
 

Bathymetric Diversity % of side channel > 8 feet deep Corps Not applicable. See 
discussion in text 

Not applicable. 
See discussion 
in text Average current velocity (ft/s) > 2.0 ft/sec Corps 

Minimum dissolved oxygen 
(mg/L) 

> 5.0 mg/L UMRR-LTRM 

Native fish assemblage Increase in abundance (Catch-per-unit-effort) 
over existing conditions of fish species preferring 
flowing habitat (i.e. fluvial specialists or 
dependents)  

UMRR-LTRM 

Mussel Mussel density (individuals per m2) of Piasa 
Island Head Bed and Piasa Toe Bed 
maintained/enhanced 

Corps Post construction 
mussel survey show 
mussel density 
reduced by more than 
50% over existing   

Modify notched 
rock structure 

In
cr

ea
se

 d
ep

th
 a

nd
 

co
nn

ec
tiv

ity
 o

f P
ia

sa
 is

la
nd

 
Ba

ck
w

at
er

 

Bathymetric Diversity % of backwater > 5 feet deep Corps By year 6 post 
construction: 
>50% loss of restored
deepwater habitat

3+ fish kills observed 

Restored connectivity 
reduced by >50% from 
Year 1 

Install a 
scouring rock 
structure and/or 
re-excavate 

Minimum dissolved oxygen 
(mg/L) 

> 5.0 mg/L UMRR-LTRM 

Native fish assemblage Increase in abundance (Catch-per-unit-effort) 
over existing conditions of fish species preferring 
slackwater habitat 

UMRR-LTRM 

Connectivity % of year Piasa Island Backwater is connected to 
main channel 

Sponsor/Corps 

Increase 
surface 
area of 
islands 

Acres of islands Acres of restored islands > 421 feet Corps By year 8 post-
construction: 
>50% woody
vegetation cover taller
than 5 feet established

Vegetation 
Removal Vegetation <50% woody vegetation cover taller than 5 feet Corps 
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Table 2. CCNWR HREP conceptual monitoring schedule and estimated monitoring costs. Construction completion is set at year 0. 

Post-Construction Years 
Obj. Work Category Activity 1 2 3 4 5 6 7 8 9 10 SUBTOTAL 

Pi
as

a 
Ch

ut
e 

Monitoring, 
Analysis, & 
Reporting 

Hydrographic /ADCP Survey 20000 20000 40000 
UMRR LTRM Fisheries X X X X X X X X X X 0 
UMRR LTRM Water Quality X X X X X X X X X X 0 
Mussel Survey 40000 40000 80000 

AM Feature: Notch Rock Structure/Install 
Rock (if needed) 35000 35000 

Pi
as

a 
Is

la
nd

 
Ba

ck
w

at
er

 

Monitoring, 
Analysis, & 
Reporting 

UMRR LTRM Fisheries X X X X X X X X X X 0 
UMRR LTRM Water Quality X X X X X X X X X X 0 
Gage Data Analysis 1000 1000 1000 1000 1000 5000 

AM Feature: Install rock/excavate backwater 
entrance (if needed) 70000 70000 

Is
la

nd
s 

Monitoring, 
Analysis, & 
Reporting 

Public Aerial Imagery & 
Analysis 5000 5000 5000 15000 

AM Feature: Vegetation removal (if needed) 5000 5000 10000 

O
ve

ra
ll 

Pr
oj

ec
t Monitoring, 

Analysis, & 
Reporting 

Site Inspections 2000 2000 2000 2000 8000 

Performance Evaluation 
Reporting 10000 10000 20000 

Subtotal 283,000 
Contingencies (30%) 84,900 

TOTAL $367,900 
Annualized Cost (FY17 2.875% discount rate; 50 year period of analysis) $12,000 

* The Project falls within a Corps UMRR-LTRM study reach; therefore no additional funds would be needed to collect data.  Assessment of the data is included in the cost of preparing of the 
Performance Evaluation Report

I I I I I I I I I I I I I I 
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1. PURPOSE
This report is tentative in nature, focuses on the Tentatively Selected Plan (TSP), and is to be 

used for planning purposes only. There may be modifications to the plans that occur during 
Preconstruction, Engineering and Design (PED) phase, thus changing the final acquisition area(s) and/or 
administrative and land cost. This Real Estate Plan (REP) is intended to support the Feasibility Report for 
the Upper Mississippi River Restoration (UMRR) Piasa & Eagle’s Nest Islands Habitat Rehabilitation 
and Enhancement Project. The Illinois Department of Natural Resources (ILDNR) is the Non-Federal 
Sponsor (NFS) for the project. This REP identifies Lands, Easements, and Rights-of-Way (LER) 
necessary to complete the project. There are no previous REP’s for this project.  

The Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project (Project) is 
approximately 1,350 acres of island, side channel, and backwater habitats located on the left descending 
bank of the Mississippi River, upstream of the city of Alton, Illinois in Madison and Jersey counties 
(Figure 1-1) between river miles (RM) 207.5 and 211.5.  The Project lies within Pool 26, a 40-mile 
reach of the Upper Mississippi River System (UMRS), beginning below Lock and Dam 25 (RM 241.4) 
near Cap au Gris, Missouri, and ending at Melvin Price Locks and Dam (RM 200.8) at Alton, Illinois.  
The Project encompasses Piasa Island and Eagle’s Nest Island including Piasa Chute (the side channel 
between Piasa Island and the Illinois bankline), and the unnamed chute between Piasa Island and 
Eagle’s Nest Island.  See Exhibit A for project location.  

All Project restoration measures and activities are located on federally managed lands and waters and as 
such, the project first cost will be 100% federal.    Currently USACE and USFWS are in the process of 
adding the project area to the General Plan Lands Agreement between the USACE and the USFWS, 
subsequently to the Cooperative Agreement For Management of USACE General Plan Lands between the 
USFWS and IDNR (Appendix A, Authorization and Agreements).  Per these agreements the Illinois 
Department of Natural Resources (IDNR) will manage the lands and waters as a national wildlife refuge 
to enhance fish and wildlife.  Responsibility for the operation, maintenance, rehabilitation, replacement, 
and repair of the Project would be the responsibility of IDNR.  
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Lands (i.e., the islands) of the Project are managed by the St. Louis Corps of Engineers’ Rivers Project 
Office, some in partnership with the Illinois Department of Natural Resources (ILDNR).  The Corps is 
conducting forestry monitoring and management as well as conducting other wildlife surveys (e.g., bat 
surveys) as needed.   ILDNR provides management associated with fish and migratory wildlife. 

The Project objectives include: restoring depth (> 8 feet) and increasing velocity over existing conditions 
to improve sediment transport and geomorphic processes within Paisa Chute; increasing the depth and 
connectivity between the Piasa Backwater and the Mississippi River, as measured by acres of deep water 
habitat (> 5 feet) and number of days connected; and increasing the areal coverage of islands, as 
measured in acres. 

The project is located in and around islands in the Mississippi River. All access will be by water. River 
access can be obtained from the Piasa Harbor boat ramp near RM 210 on the Illinois bank. It is likely that 
heavy material such as riprap or bedding stones will be transported by river from boat ramps closer to the 
quarries.  

The recommended plan includes a 200-ft wide braided channel excavation of Piasa Chute, excavation of 
the entrance of Piasa Island Backwater, construction of notched rock structure between Piasa and Eagle’s 
Nest Islands, and construction of islands using excavated material with stone protection. 

2. LANDS, EASEMENTS, AND RIGHTS-OF-WAY (LER)
The recommended plan will take place on federally managed lands and in areas under 

Navigational Servitude. The plan also includes utilizing federally-owned lands for river access to reach 
the islands. Approximately 444.5 acres of Federally-owned fee title lands will be utilized for this project 
(Tracts J-1, J-2, J-3, and J-7).  As the interests needed are available to the Government, no acquisition is 
required.  

3. NON-FEDERAL SPONSOR-OWNED LER
The Non-Federal Sponsor, Illinois Department of Natural Resources, will manage the area for 

wildlife through the GP Lands agreement once that is put into place.  The IDNR will be responsible 
for future Operation and Maintenance costs for this project’s features. 

4. NON STANDARD ESTATES
No Non Standard Estates are required for the project. 

5. EXISTING FEDERAL PROJECTS
The Piasa & Eagle’s Nest Project is within the area of responsibility of the USACE, St. Louis 

District, Rivers Project Office. The Habitat Rehabilitation and Enhancement Project will not affect 
Navigation and will have positive environmental effects.  

6. FEDERALLY-OWNED LANDS
Approximately 444.5 acres of Federally-owned fee title lands will be utilized for this project 

(Tracts J-1, J-2, J-3, and J-7).  The Rivers Project Office, which manages federal lands along the 
Mississippi River for the St. Louis District, has a favorable view towards this project. There have been no 
issues raised by the requirement for this land.  
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7. NAVIGATION SERVITUDE
The environmental conditions addressed by this project were ultimately caused by navigation; 

pursuant to the 1930 Rivers and Harbors Act (9’ Channel Project).   Navigational Servitude would 
therefore apply to those lands (required for this project) that fall below the ordinary high water mark.  
This includes submerged rock placement and dredging activities.  All placement materials will be 
from dredged material below the ordinary high water mark.  A Navigation Chart is provided as 
Exhibit C indicating the channel location and river training structures. 

8. MAPPING
See Exhibit A. 

9. INDUCED FLOODING
There will be no induced flooding as part of this project. 

10. BASELINE COST ESTIMATE
The land for this project is Federally-owned and managed by USACE, there is no cost estimate 

required. 

11. RELOCATION ASSISTANCE BENEFITS
No persons, farms, or businesses will be displaced as part of this project. 

12. MINERAL ACTIVITY
There are no known present or anticipated mineral activity or timber harvesting in the project 

area. 

13. NON-FEDERAL SPONSOR ASSESSMENT
The Illinois Department of Natural Resources is the Non-Federal Sponsor for this project. 

The NFS however is not required to make any acquisitions for this project.  An assessment is not 
necessary but has been included as Exhibit D.  

14. ZONING
There will be no zoning ordinances enacted to facilitate acquisition of land for this project. 

15. SCHEDULE
Normally a period of one year is allowed for the sponsor to acquire Right-of-Way (ROW) after 

receipt of the final ROW limits from the Real Estate Division. This one year period does not include land 
which may have to be condemned. No acquisitions are anticipated for this project, therefore an 
acquisition schedule is unnecessary. 

16. FACILITY OR UTILITY RELOCATIONS
No facility or utility relocations are anticipated as part of this project. 

17. HTRW
A Phase 1 Environmental Site Assessment has been conducted. There are no known areas of 

contamination within the project boundaries.  
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18. LANDOWNER A TllTIJDE 
There is no known landowner opposition to this project. 

19. NOTIFICATION 10 THE NON-FEDERAL SPONSOR REGARDING 1HE RISKS 
ASSOCIATED WI1H LAND ACQUISITION BEFORE EXECUTION OF1HE PROJECT 
PAR1NERSHIP AGREEMENT (PPA) 

The sponsor does not intend to acquire any real estate. 

20. O1HER RELEVANT REAL FSTATE ISSUES 
The distance between these islands and the bank is such that access by water is required. 
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Exhibit A – PROJECT LOCATION 
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Exhibit B – TENTATIVELY SELECTED PLAN 

Piasa and Eagle's Nest Island HREP 
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Exhibit C – NAVIGATION CHART OF THE UPPER MISSISSIPPI RIVER 
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Exhibit D – NON FEDERAL SPONSOR ASSESSMENT 

ASSESSMENT OF NON-FEDERAL SPONSOR'S 
REAL ESTATE ACQUISITION CAPABILITY 

State of Illinois Department of Natural Resources 

I. Legal Authority: 

a. Does the sponsor have legal authority to acquire and hold title to real property for
project purposes? Yes

b. Does the sponsor have the power of eminent domain for this project? Yes

c. Does the sponsor have "quick-take" authority for this project? Yes

d. Are any of the lands/interests in land required for the project located outside the
sponsor's political boundary?  No

e. Are any of the lands/interests in land required for the project owned by an entity whose
property the sponsor cannot condemn? No

II. Human Resource Requirements:

a. Will the sponsor's in-house staff require training to become familiar with the real estate
requirements of Federal projects including P.L. 91-646, as amended? No

b. If the answer to II.a. is "yes," has a reasonable plan been developed to provide such
training?  _______________

c. Does the sponsor's in-house staff have sufficient real estate acquisition experience to
meet its responsibilities for the project? Yes

d. Is the sponsor's projected in-house staffing level sufficient considering its other
workload, if any, and the project schedule? Yes 

e. Can the sponsor obtain contractor support, if required in a timely fashion? Yes

f. Will the sponsor likely request USACE assistance in acquiring real estate?  No
g.
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Ill. Other Project Variables: 

a. Will the sponsor's staff be located within reasonable proximity to the project site? Yes 

b. Has the sponsor approved the project/real estate schedule/milestones? 

At this stage, a definitive project schedule has not been developed. Once project 
designs are finalized, the sponsor will be requested to provide an acquisition 
schedule . 

IV. Overall Assessment: 

a. Has the sponsor performed satisfactorily on other USA CE projects? Yes 

b. With regard to this project, the sponsor is anticipated to be: highly capable/fully 
capable/moderately capable/marginally capable/insufficiently capable. 

Fully Capable 

V. Coordination: 

a . Has this assessment been coordinated with the sponsor? Yes 

b. Does the sponsor concur with this assessment? Yes 

Prepared by: 

Realty Specialist 
St. Louis District - MYS 
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Approved by: 

Division 
St. Louis District - MYS 
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Upper Mississippi River Restoration 
 Feasibility Report with Integrated Environmental Assessment 

Piasa and Eagle’s Nest Islands HREP 

Piasa Eagle’s Nest Landowners 

Madison County 

Stone Ledge Estates Civic 
Association 
Stoneledge Drive 
Godfrey, Illinois  62035 

Resident 
4119 Stoneledge Drive 
Godfrey, Illinois  62035 

Resident 
4021 Stoneledge Court 
Godfrey, Illinois  62035 

Resident 
4017 Stoneledge Court 
Godfrey, Illinois  62035 

Resident 
4009 Stoneledge Court 
Godfrey, Illinois  62035 

Resident 
4003 Stoneledge Court 
Godfrey, Illinois  62035 

Resident 
4001 Stoneledge Court 
Godfrey, Illinois  62035 

Great Rivers Land Preservation 
Association, Inc. 
P.O. Box 821 
Alton, Illinois  62002 

Resident 
4100 Stoneledge Drive 
Godfrey, Illinois  62035 

Resident 
4101 Stoneledge Drive 
Godfrey, Illinois  62035 

Realbanc II Corp. 
P.O. Box 1452 
Decatur, Illinois  62525 

Resident 
4020 Stonledge Court 

Godfrey, Illinois  62035 
Resident 
13226 Spring Run 
Helotes, Texas  78023 

Resident 
4008 Stoneledge Court 
Godfrey, Illinois  62035 

Resident 
4006 Stoneledge 
Godfrey, Illinois  62035 

Resident 
4002 Stoneledge Court 
Godfrey, Illinois  62035 

Resident 
4000 Stoneledge Court 
Godfrey, Illinois  62035 

Resident 
3505 Riverview Court 
Godfrey, Illinois  62035 

Resident 
3503 Riverview Court 
Godfrey, Illinois  62035 

Resident 
3501 Riverview Court 
Godfrey, Illinois  62035 

Resident 
3405 Riverview Court 
Godfrey, Illinois  62035 

Resident 
3403 Riverview Court 
Godfrey, Illinois  62035 

Resident 
3401 Riverview Court 
Godfrey, Illinois  62035 

Resident 
3514 Rosenberg Lane 
Godfrey, Illinois  62035 

Resident 
3420 Rosenberg Lane 
Godfrey, Illinois  62035 

Resident 
401 Market Street 
Alton, Illinois  62002 

Resident 
3318 Rosenberg Lane 
Godfrey, Illinois  62035 

Resident 
3312 Rosenberg Lane 
Godfrey, Illinois  62035 

Resident 
3302 Rosenberg Lane 
Godfrey, Illinois  62035 

Alton Water Ski Club, Inc. 
4708 Clifton Terrace Road 
Godfrey, Illinois 62035 

Resident 
P.O. Box 189 
Godfrey, Illinois  62035 

Illinois Department of Natural 
Resources 
1 Natural Resources Way 
Springfield, Illinois  62702 

Village of Godfrey 
P.O. Box 5067 
Godfrey, Illinois  62035 

Resident 
4613 Clifton Terrace Road 
Godfrey, Illinois  62035 

Resident 
4609 Clifton Terrace Road 
Godfrey, Illinois  62035 

Resident 
4818 Whitford Drive 
Godfrey, Illinois  62035 
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Resident 
4814 Whitford Drive 
Godfrey, Illinois  62035 

Resident 
4812 Whitford Drive 
Godfrey, Illinois  62035 

Union Electric Company (Ameren) 
PO Box 66149, MC210 
St. Louis, MO  63166-6149 

Resident 
C/O Gary Thompson, Trustee 
24 Brunton Court 
Bloomington, IL  61704 

Resident 
4813 Whitford Place 
Godfrey, Illinois  62035 
The Principia 
State Highway 100 W 
Godfrey, IL  62035 

Lockhaven Golf Club 
1530 Locust, LLC 
10872 Lawrence Keller Dr 

Godfrey, IL  62035 

Resident 
24 Logan Road 
Alton, Illinois  62002 

Resident 
4801 Whtiford Place 
Godfrey, Illinois  62035 

Resident 
4805 Whitford Drive 
Godfrey, Illinois  62035 

Resident 
4809 Whitford Drive 
Godfrey, Illinois  62035 

Resident 
12761 Fessler Road 
Dow, Illinois  62022 

Resident 
4817 Whitford Place 
Godfrey, Illinois  62035 

Resident 
4821 Clifton Terrace Road 

Godfrey, Illinois  62035 

Resident 
12300 Bellefontaine Road 
St. Louis, Missouri  63138 

Resident 
4800 Clifton Terrace Road 
Godfrey, Illinois  62035 

Resident 
4806 Clifton Terrace Road 
Godfrey, Illinois  62035 

Resident 
4810 Clifton Terrace Road 
Godfrey, Illinois  62035 

McTalyd LLC 
459 East Broadway 
Alton, Illinois  62002 

Resident 
3317 Rosenberg Lane 
Godfrey, Illinois  62035 
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Jersey County Landowners 

Resident 
26501 Lockhaven Hill Road 
Godfrey, Illinois  62035 

Resident 
26541 Lockhaven Hill Road 
Godfrey, Illinois  62035 

Resident 
26581 Lockhaven Hill Road 
Godfrey, Illinois  62035 

Resident 
26607 Lockhaven Hill Road 
Godfrey, Illinois  62035 

Resident 
26641 Lockhaven Hill Road 
Godfrey, Illinois  62035 

Resident 
26921 Shady Oaks Trail 
Godfrey, Illinois  62035 

Resident 
26681 Lockhaven Hill Road 
Godfrey, Illinois  62035 

Lockhaven Development 
Corporation 
117 West Third 
Alton, Illinois  62002 

Resident 
26582 Lockhaven Hill Road 
Godfrey, Illinois  62035 

Resident 
9702 Big Bethel Road 
Fredericksburg, Virginia  
22407 

Great Rivers Land 
Preservation 
P.O. Box 821 

Alton, Illinois  62002 

Resident 
27747 Thompson Drive 
Godfrey, Illinois  62035 
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Jersey County USACE Lessees 

Alton Motor Boat Club 
11134 Harbor Dell 
Godfrey, Illinois  62035 

Piasa Harbor Marina 
10815 Lockhaven Road 
Godfrey, Illinois  62035 

Resident 
4450 N. Hwy 111 
Brighton, Illinois  62012 

Resident 
1005 Rozier 
Alton, Illinois  62002 

Resident 
6250 Kingferry Place 
St. Louis, Missouri  63129 

Resident 
506 Lincoln Street 
East Alton, Illinois  62024 

Resident 
512 Hamilton 
Wood River, Illinois  62095 

Resident 
14 Holly Hills Drive 
Alton, Illinois  62002 

Resident 
2100 Terra Cotta Drive 
Godfrey, Illinois  62035 

Resident 
404 West Arch Street 
Jerseyville, Illinois  62052 

Resident 
8941 Lucerne Court 
St. Louis, Missouri  63136 

Resident 
13 Country Maple Drive 
Glen Carbon, Illinois  62034 

Resident 
8709 Blueridge Road 
Alton, Illinois  62002 

Resident 
325 Francisca Drive 
Florissant, Missouri  63031 

Resident 
409 West St. Louis Avenue 
East Alton, Illinois  62024 

Resident 
33 Greybrook 
Florissant, Missouri  63031 

Resident 
5104 Lake Lane 
Brighton, Illinois  62012 

Resident 
307 Allen Street 
Alton, Illinois  62002 

Resident 
219 Goulding Street 
East Alton, Illinois  62024 

Resident 
704 Seiler Road 
Godfrey, Illinois  62035 

Resident 
P.O. Box 72 
265 Keating Street 
Shipman, Illinois  62685
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Interested Parties

Jersey County Board of  
Commissioners 
Chairman, Donald R Little 
200 N. Lafayette, Suite 3 
Jerseyville, IL 62052 

St. Charles County  
County Council 
100 N. Third St. 
Suite 124 
St. Charles, MO 63301 

City of Godfrey 
The Honorable Mayor 
Michael McCormick 
PO Box 5067 
6810 Godfrey Road 
Godfrey, IL 62035 

City of Alton 
The Honorable Mayor 
Brant Walker 
101 E. Third Street 
Alton, IL  62002 

City of Grafton 
The Honorable Mayor 
Rick Eberlin 
P.O. Box 287 
111 Main St. 
Grafton, IL 62037 

U.S. Environmental Protection 
Agency, Region 5, 
NEPA Implementation Section 
Chief Ken Westlake 
77 W. Jackson Blvd. 
Chicago, IL 60604 

U.S. Fish & Wildlife Service 
Kevin Sommerland 
5600 American Blvd. West 
Suite 990 
Minneapolis, MN 55437 

U.S. Fish & Wildlife Service 
Matt Mangan 
8588 Route 148 
Marion, IL 62959 

Illinois Department of Natural 
Resources 
Division of Realty 
One Natural Resources Way 
Springfield, IL  62702 

Illinois Department of Natural 
Resources 
Office of Fisheries 
Elmer (Butch) Atwood 
1000 Killarney Drive 
Greenville, Illinois  62246 
butch.atwood@illinois.gov  

Illinois Department of Natural 
Resources 
Kenny Scott 
Mississippi River Area State Fish 
& Wildlife Area 
17836 State Highway 100 North 
Grafton, IL 62037 

Illinois Department of Natural 
Resources 
Office of Fisheries 
Rob Maher 
One Confluence Way 
East Alton, IL 62024  
Rob.Maher@illinois.gov 

Illinois Department of 
Transportation - District 8 
Jeffrey Keirn 
Region 5 Engineer 
1102 Eastport Plaza Drive 
Collinsville, Illinois 62234-6198 

Missouri Department of 
Conservation 
Matt Vitello 
2901 W. Truman Blvd.  
Jefferson City , MO 65109 

Carterville Fish and Wildlife 
Conservation  
Donovan Henry 
Office RR 2 Box J 
Carterville, IL 62918 

Jersey County Highway 
Department 
Thomas E. Klasner, P.E. 
County Engineer 
722 State Highway 16 
Jerseyville, IL 62052 

United States Congress 
The Honorable Senator 
Richard Durbin 
711 Hart Senate Office Building 
2nd St NE #711 
Washington, DC 2002 

United States Congress 
The Honorable Senator 
Tammy Duckworth 
524 Hart Senate Office Building 
Washington, DC 20510 

United States Congress 
The Honorable Congressman 
Rodney Davis 
1740 Longworth House Office 
Bldg. 
Washington, DC 20515 

Illinois Legislature  
The Honorable Senator 
William R Haine 
311C State Capitol Building 
Springfield, IL 62706 
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Illinois Legislature  
The Honorable Representative 
Monica Bristow 
200-7S Stratton Office Building
Springfield, IL 62706

Southern Illinois University 
Carbondale 
1220 Douglas Drive 
Carbondale, IL 62901 

Alton Motor Boat Club 
Butch Rister 
11134 Harbor Dell 
Godfrey, Illinois  62035 
boaterdar@att.net 

SunTimesNews.com 
news@suntimesnews.com 

The Alton Telegraph 
news@thetelegraph.com 

Jerseyville County Journal 
832 S. State St  
Jerseyville IL 62052 

St. Louis Post-Dispatch 
900 N. Tucker Blvd.  
St. Louis, MO 63101 

The Nature Conservancy 
Illinois Field Office 
8 South Michigan Avenue 
Suite 900 
Chicago, IL 60603 

The Nature Conservancy 
Missouri Chapter Office:  
The Nature Conservancy 
2816 Sutton Blvd, Ste 2  
St. Louis, MO 63143 

Sierra Club-Piasa Palisades 
200 W 3rd St #251 
Alton, IL 62002 

Illinois Federation for Outdoor 
Resources 
President Scott Bryant 
P.O. Box 5 
Godfrey, IL  62035 
skycarp@aol.com 

Alley Ringhausen 
Great Rivers Land Trust 
pcwpgrlt@gmail.com 

Izaak Walton League of America 
President Illinois Division 
55 Ridgecrest Drive 
Decatur, IL 62521 

Heartlands Conservancy 
406 E. Main Street 
Mascoutah, IL 62258 

Southern Illinois Audubon 
Society  
2315 E Clear Lake Ave 
Springfield, IL 62703 

Audubon Center at Riverlands 
Ken Buchholz 
Center Director 
301 Riverlands Way 
West Alton, MO  63386 

Ducks Unlimited 
Regional Director, S IL 
Trevor Hickman 
290 Douglas Avenue, Unit 12 
Mascoutah, IL 62258 

Great Rivers Habitat Alliance 
PO Box 50014 
Saint Louis, MO 63105 

Missouri Coalition for the 
Environment 
3115 S. Grand Blvd., Ste. 650 
St. Louis, MO 63118 

Marshall Plumley  
UMRR MVR 
1500 Rock Island Dr,  
Rock Island, IL 61201 
Marshall.B.Plumley@usace.arm
y.mil

Tom Novak  
UMRR MVP 
180 5th St E 
St Paul, MN 55101 
tom.novak@usace.army.mil 

mailto:news@suntimesnews.com
mailto:news@thetelegraph.com
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Additional Project Material 

List of Enclosures 

1) Approved Fact Sheet – 8 Sep 2010 
2) Feasibility Scoping Meeting Documentation – Dec 2014 
3) District Quality Control Documentation – Mar 2017 
4) Project Management Plan – 11 Mar 2014 
5) Project Review Plan – 28 Mar 2014 
6) Cost Documentation – 1 Feb 2018 

a. Full Cost Appendix 
b. Walla Walla Cost Certification 

7) Agency Technical Review of Draft Report Documentation – Mar 2018 
8) Alternative Formulation Briefing Documentation 

a. DE Transmittal Memo – 21 Feb 2018 
b. AFB PowerPoint Presentation – 3 Apr 2018 
c. Comment/Response Resolution Mar 2018 
d. MVD release for public review memo – 6 Apr 2018 
e. MVS public review letter – 2 May 2018 

9) Final Project Study Issue Checklist – 5 Jun 2006 
10) Agency Technical Review of Final Draft Report Documentation – 21 Jun 2018 
11) Post Authorization Decision Document Checklist  –  7 Sep 2018 
12) Final Report Submittal Documentation 

a. DE Transmittal Memo – 25 Jun 2018 
b. MVD approval memo – 7 Sep 2018 
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Enclosure 1 

Fact Sheet 
  



CEMVD-PD-SP 

REPLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
MISSISSIPPI VALLEY DIVISION, CORPS OF ENGINEERS 

P.O. BOX 80 
VICKSBURG, MISSISSIPPI 39181-0080 

8 September 2010 

MEMORANDUM FOR Commander, St. Louis District, ATTN: CEMVS-PM-N 

SUBJECT: Upper Mississippi River System - Environmental 
Management Program (UMRS-EMP), Piasa and Eagles Nest Island, 
Madison and Jersey Counties, Illinois, Habitat Rehabilitation 
and Enhancement Project (HREP), Fact Sheet Approval 

1. Reference memorandum, CEMVS-PM-N, 2 June 2010, subject as 
above. 

2. Subject fact sheet was resubmitted on 26 July 2010 
incorporating MVD comments. The subject revised fact sheet is 
approved for continued HREP planning (encl). 

3. The MVD point of contact is Elizabeth Ivy, CEMVD-PD-SP, 
(601) 634-5310. 

Encl 

lh~ 1(. ,~ 
-~HARLES B. BARTON 

Chief, District Support Team for 
St. Louis, Rock Island, and 
St. Paul 



REPLY TO 
ATTENTION OF: 

CEMVS-PM-N 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS, MISSOURI 63103-2833 

2 June 2010 

MEMORANDUM FOR: Commander, Mississippi Valley Division, ATTN: CEMVD-PD-SP 
(Ms. Elizabeth Ivy), 1400 Walnut Street, P.O. Box 80, Vicksburg, MS 39180 

SUBJECT: Upper Mississippi River System-Environmental Management Program (UMRS
EMP), Piasa and Eagles Nest Island, Madison and Jersey Counties, Illinois, Habitat 
Rehabilitation and Enhancement Project (HREP), Fact Sheet Approval 

1. We have attached one copy of the fact sheet with project site map and Illinois Department of 
Natural Resources (IDNR) Letter of Intent for the Piasa and Eagles Nest Islarid, Madison and 
Jersey Counties, Illinois, HREP an element of the UMRS-EMP. 

2. All project features are on federally owned General Plan lands. Accordingly, this project is 
being pursued as 100% Federal. Operation, Maintenance, Repair, and Rehabilitation costs are 
the responsibility of the project's sponsor, IDNR. 

3. This transmittal is consistent with standing program implementation guidance (see 
HQUSACE memoranda dated 1 August 1986 and 12 May 2000, regarding UMRS-EMP 
implementation). 

4. A Definite Project Report will be generated for this project. 

5. If you have any questions, or need additional information, please contact Mr. Brian Markert, 
MVS Environmental Management Pro gram Manager, at (314) 3 31-845 5. 

FOR THE COMMANDER: 

Attached (1 copy) 
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EAGLES NEST AND PIASA ISLANDS   
HABITAT REHABILITATION AND ENHANCEMENT PROJECT   

MADISON AND JERSEY COUNTIES, ILLINOIS   
ENVIRONMENTAL MANAGEMENT PROGRAM   

ST. LOUIS DISTRICT  
  

  
FACT SHEET  

  
I.  LOCATION  
The proposed project includes Eagles Nest and Piasa Islands and the surrounding channel in 
Madison and Jersey counties, Illinois (Fig. 1).  The project area is in Upper Mississippi River Pool 
26 near Alton, IL.  These islands are owned by the Corps of Engineers and managed by the Illinois 
Department of Conservation (IDNR) through a cooperative agreement.  They are part of the 
Mississippi River Fish and Wildlife Area. 
       

 
Figure 1.  The proposed project area including Eagles Nest and Piasa Islands. 
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II.  EXISTING RESOURCES  
A 2006 bathymetric survey of Eagles Nest and Piasa Islands’ side channel indicates that the 
majority of the depth exists between the two islands (Fig. 2).  The remaining side channel from the 
head of Piasa Island to where it rejoins the Mississippi River is relatively shallow with two small 
areas of deep water.  Local partners indicate that the two deep areas were once a continuous 
channel.  Near the head of Piasa Island, there is a very shallow area covered in woody debris that 
reaches from the center of the channel to the mouth of Piasa Creek.  At minimum pool, this area 
becomes a sand bar (Fig. 1).  Area land managers indicate that the depth in this area varies.  
During most years, sediment deposits in this area.  In years when the Mississippi River is low and 
Piasa Creek floods, the sediment is washed out.  Recent Piasa Creek watershed restoration efforts 
may have increased the upstream storage capacity preventing the necessary flood flows to remove 
this sediment.  The interior backwater on Piasa Island is shallow throughout. 
 

 
Figure 2.  A bathymetric survey of the Eagles Nest and Piasa Island side channel was taken in 
2006.  Mean Pool 26 elevation for this location is: mean 419 - 420 and minimum 415 - 416. 
 
Land cover on Eagles Nest Island is a mixture of cottonwood forest and mixed floodplain forest.  
Piasa Island is almost exclusively floodplain forest with small pockets of shallow annual marsh and 
wet meadow wetland.  Cottonwoods and maples are the dominant tree species with occasional 
sycamores.  On the side channel side of Piasa, there are four cabin leases which have maintained 
lawn around them.   
 
III.  PROBLEM IDENTIFICATION  
The 1890 Mississippi River Commission Map of the Eagles Nest and Piasa Island area has two 
isolated sand bars at the head of Piasa Island.  There were also small vegetated islands on the 
riverside and at the tail end of Piasa Island.  In imagery from 1941 after Lock and Dam 26 was 
complete, only the two islands remained.   
 
Area land managers indicate that the head of Eagles Nest Island is eroding.  Additionally, the side 
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channel from the head of Piasa Island to the Mississippi River is losing depth resulting in declining 
habitat for native fishes.  The backwater area in the interior of Piasa Island is very shallow with only 
3 - 5 feet of depth at mean pool; at minimum pool, it does not hold water.  
 
The existing habitat conditions, future habitat needs and proposed general actions recommended 
for habitat restoration on the Upper Mississippi River (UMR) are addressed in the Upper Mississippi 
River System (UMRS) Habitat Needs Assessment (HNA) Report (COE, 2000).  This report calls for 
creation and restoration of 10,000 acres of secondary channel habitat, 3,000 acres of island habitat 
and 12,000 acres of contiguous backwater in Pools 14 - 26.  An opportunity exists to restore depth, 
reduce erosion, enhance aquatic habitat diversity, and recreate some of the historic islands and 
sand bars. 
   
IV.  PROJECT GOALS  
Enhance and conserve terrestrial and aquatic habitats to benefit fisheries, migratory birds, 
and other organisms 
 

• Enhance secondary channel depth and create flow diversity 

• Reduce island erosion 

• Create island/sand bar habitat 

• Enhance backwater depth diversity 
  

These goals are consistent with identified needs in the Habitat Needs Assessment (HNA) for side 
channel, island and backwater habitat.  The project is also consistent with the goals developed for 
the region under the NESP program. 
 
V.  PROPOSED PROJECT  
The following are potential measures that could up one implementable alternative that may be in the 
federal interest, addresses the area’s problems, and achieves projects goals (Fig. 3).  If approved, a 
feasibility study resulting in a definite project report would be prepared.  As part of this study, a full 
range of measures and alternatives would be developed and analyzed.  To determine these, the 
project delivery team would utilize existing literature, historic information, area studies, models 
(hydraulic sediment response model), partner input and best scientific judgment. 
 
Dredging – Dredge channels in the interior backwater of Piasa Island to a depth of 10’.  Dredging 
these areas would create depth diversity and deep slack water habitat that would serve as a fish 
refuge  
 
Island/Sand bar creation – The dredge material would be placed behind constructed chevrons on 
the riverside of Piasa Island and between Eagles Nest and Piasa Islands.   Deposition areas 
naturally form behind chevron structures.  Dredge disposal in this area would increase the likelihood 
of island/sand bar formation. 
 
Dike Notching - A 300’ notch is proposed for each dike on the riverside and in the side channel.  In 
the side channel, these notches would improve flow and help maintain the side channel.  On the 
riverside, the notches would create a new side channel and maintain the created islands. 
 
Structures – Three chevrons and two trail dikes are proposed.  Two rock dikes are proposed to be 
built on either side of the tail end of Eagles Nest Island.  These structures would redirect flow along 
the islands rather than between the islands.  This would improve the depth in the existing side 
channel below the head of Piasa Island.  One chevron would be located at the end of the trail dike 
between Eagles Nest and Piasa Islands.  This chevron would aide in redirecting flow, create flow 
diversity and potentially form island/sand bar habitat downstream.   Two additional chevrons are 
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proposed in the dike field on the riverside of Piasa Island.  These chevrons would create flow 
diversity and protect the dredge disposal islands.   
 
Erosion protection structures – Off-bank rock structures are proposed at the head of Eagles Nest 
and Piasa Islands to prevent erosion and create habitat.  Flood flows would overtop the off-bank 
rock creating a deep hole followed by a deposition zone at the head of the island.  This would 
provide additional deep and shallow slack water habitat at the island heads. 
 
VI.  IMPLEMENTATION CONSIDERATIONS  
The placement, number, and type of structures, islands, and sand bars is contingent on the results 
of a hydraulic sediment response model indicating that the structures address project problems and 
achieve project goals.  Construction may be phased to determine feature effects and if additional 
features are necessary to achieve project goals.  It is assumed that dredged material can be used 
for island/sand bar construction.  Soil borings may be necessary to determine the characteristics of 
the dredge material.  Creation of deeper water within the side channel is contingent upon scour 
created by the structures and Pool 26 flows.  The project will be planned to ensure that post-
construction maintenance dredging is not necessary.  A Value Engineering Analysis will be 
conducted early in the feasibility study phase.  This analysis will suggest a variety of measures and 
methods to meet project objectives while minimizing total project cost. 
 
Historically, there have been eagles’ nests on the two islands.  Eagles also utilize the side channel 
and its woody debris for fishing and resting.  The Fish and Wildlife Service Bald and Golden Eagle 
Protection Act guidelines require that activities in view of an active nest maintain a 660’ distance 
from the nest.  Five mussel beds have been identified within the project area.  These beds may or 
may not still be present.  A thorough mussel survey of the project area will be needed to inform the 
placement of structures and dredge material.  There is a heron rookery on the head of Eagles Nest 
Island.  Surveys of the area for natural resources will be conducted and coordinated with local, 
state, and federal agencies.  Project planning and construction will ensure impacts to these and 
other natural resources are avoided and minimized.   
 
VII.  FINANCIAL DATA  
The total estimated base year cost for this project is $4,650,254.00.    All of the project features are 
on Corps-owned lands managed by the Illinois Department of Natural Resources.  Accordingly, 
under the provisions of Section 906 (e) of WRDA 1986, as amended, the project’s first costs are 
100 percent Federal.  Operation, Maintenance, Repair, and Rehabilitation costs are the 
responsibility of the project's sponsor, IDNR.  The estimated annual operations and maintenance 
cost is $9,000.00.  There are numerous publicly owned lands near the project area, if project 
features are proposed on these lands the project may gain additional project sponsors. 
 
VIII.  STATUS OF THE PROJECT  
The project has been endorsed by the River Resource Action Team.  A transition plan has been 
developed for EMP and the Navigation and Ecosystem Sustainability Program (NESP).  Ecosystem 
Restoration projects are being formulated for compatibility between the two programs.  It is 
anticipated that this project could easily transition between the two programs if directed by 
Congress to do so.   
 
IX.  POINTS OF CONTACT  
Brian Markert, Program Manager, U.S. Army Corps of Engineers, St. Louis District,  
(314) 331-8455, brian.j.markert@usace.army.mil  
Richard J. Mollahan, Acting Manager Corps of Engineers Projects Section, IDNR, 217-785-8264, 
rick.mollahan@illinois.gov 
Kim Postlewait, Site Manager, IDNR, 618-376-3303, kim.postlewait@illinois .gov

mailto:brian.j.markert@usace.army.mil�
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Figure 3.  Proposed features to address the problems and goals for the Eagles Nest and Piasa Islands Habitat Rehabilitation and Enhancement 
Project. 
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DISTRICT QUALITY CONTROL REVIEW REPORT 

Subject: Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project 

(HREP) Draft Feasibility Report (first 4 chapters), December 2014 

1. Scope and Purpose of Review.  The purpose of this review report was to document District 

Quality Control on the first four chapters of the feasibility report with integrated environmental 

assessment for the Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement 

Project.  The St. Louis District has completed Steps 1 and 2 of the planning process (i.e., Step 1 – 

Identification of Problems and Opportunities; Step 2 – Inventory and Forecast Resource 

Conditions) and preliminary project feature discussion.   This included review of a detailed 

description of identified problems and opportunities,  assessment of existing conditions, 

statements of specific planning objectives and constraints, a detailed description of the future 

without project condition, a description of feasible project features, and the results of any 

preliminary coordination or public involvement.  The review was conducted by a multi-

disciplinary expert-level team composed of St. Paul and St. Louis District employees.  The 

primary point of contact for this review was Dr. Kat McCain.  

2. References.  This review report was prepared in response to EC 1165-2-214, 15 December 2012, 

Water Resources Policies and Authorities, CIVIL WORKS REVIEW.  

3. Project Description.  The Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement 

Project (HREP) is located on the left descending bank of the Mississippi River within navigation 

pool 26 between river miles 207.5 and 211.5, upstream of Alton, Illinois in Madison and Jersey 

counties.  The resource problems identified for the Project include: 

 Loss of depth and flow in Piasa Chute 

 Loss of year-round connectivity and depth within Piasa Island backwater 

 Loss of diverse island complex 

 Loss of wetlands 

The goal of this HREP is to restore and improve the quality and diversity of aquatic, island, and 

 wetland ecosystem resources within the Piasa and Eagle’s Nest Island project area.   

4. Review Team. The review was conducted by a multi-disciplinary expert-level team composed of 

St. Paul and St. Louis District employees.   

a. Environmental – Tim George (RPEDN- MVP-PD-C) 

b. Plan Formulation – Monique Savage (RPEDN – MVP –PD-F) 

c. Hydrology and Hydraulics – Peter Russell (MVS – EC-H) 

5. DQC Summary.  A summary of non-editorial comments is provided below. 

a. Environmental - The reviewer advised that in future drafts ensure certified habitat 

evaluation model(s) are selected. No other technical comments received from 

environmental reviewer. 

b. Plan Formulation - The reviewer advised that in future drafts that discussion on the 

following are included: 1) climate change be added per ECB 2014-10; 2) USACE 
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Environmental Operating Principles;  3) additional information on UMRR authorization; 

4) additional quantification of habitat; and 5) address risk and uncertainty associated 

with the project.  Other comments received recommended re-writing sentences for 

clarity and consistencies with cross-referencing between sections.  

c. Hydrology and Hydraulics – The reviewer provided several in-text edits and comments 

provided, with the biggest concern related to need for more data within the report as 

related to the identified problems (i.e., shallow conditions within side channel).  These 

data have been added.   

6. Assessment of District Quality Control. All comments from this DQC review are closed in 

DrChecks.  The DQC activities for this product were sufficient and adequately documented.   

7. DrChecks Report.  The DrChecks Report for all the comments is attached as Enclosure 1.  

 

 

______________________________________________________ 

Thomas L. Crump, P.E. 

Chief, Regional Planning and Environment Division North 
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Piasa and Eagle’s Nest Islands 

Habitat Rehabilitation And Enhancement Project 
 
The purpose of this project management plan is to establish scope, schedule, budgets, and 
technical performance requirements for the management and control of the project from 
Planning, Engineering, and Design through construction.  This plan has been developed in 
accordance with St. Louis District Project Management Business Process Policy and Procedure 
Manual and Engineering Regulation 5-1-11.  It documents the plan to address the Definite 
Project Report (DPR) phase of the project.  
 
1.0 PROJECT AUTHORIZATION 
Congress authorized the Upper Mississippi River Restoration – Environmental Management 
Program (UMRR-EMP) in Section 1103 of the 1986 Water Resources Development Act 
(WRDA).  Over the course of its first 13 years, UMRR-EMP proved to be one of this country’s 
premier ecosystem restoration programs, combining close collaboration between Federal and 
State partners, an effective planning process, and a built-in monitoring process.  This success led 
Congress to reauthorize UMRR-EMP in WRDA 1999 (Public Law 106-53).  Section 509 of the 
1999 Act made several adjustments to the program and established the following two elements as 
continuing authorities: 
 

• Planning, construction, and evaluation of fish and wildlife habitat restoration and 
enhancement projects (known as Habitat Rehabilitation and Enhancement Projects 
(HREPs)). 

• Long-term resource monitoring, computerized data inventory and analysis, and applied 
research (known collectively as Long Term Resource Monitoring Program (LTRMP)). 

 
The proposed project would be funded and constructed under this authorization.  
 
2.0 PROJECT BACKGROUND AND HISTORY 
 
The Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project (HREP) is 
located outside of shipping channel in the vicinity of Upper Mississippi River Mile 209, and 
approximately 20 miles north west of Saint Louis, MO. The project lies in pool 26, between 
UMR miles 211 and 208. It is approximately 11 miles upstream from Melvin Price Lock and 
Dam, near the pool hinge point.  
 
The project covers approximately 1,350 acres of backwaters, side channels, and island habitats. 
The project area is located on USACE-owned lands, but are managed by the Illinois Department 
of Natural Resources.  
 
The primary resource problems include: sedimentation resulting in loss of depth in the side 
channels, altered river hydrology, loss of emergent wetlands, and loss of islands and island area 
within Pool 26 of the Upper Mississippi River.  These problems have led to degraded aquatic and 
wetland ecosystem structures and functions.  Potential project features to address these problems 
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 include: river training structures including, but not limited to, chevron dikes, closure structures, 
alternating hard points, bullnose dikes, trail dikes, stub dikes, in-stream habitat structure, 
dredging, beneficial dredge material placement, and revetment.  
 
A 2012 bathometric survey (Fig.1) of Eagles Nest and Piasa Islands’ side channel indicates that 
the majority of the depth exits between the two islands.  The remaining side channel from the 
head of Piasa Island to where it rejoins the Mississippi River is relatively shallow with two small 
areas of deep water.  Local partners indicate that the two deep areas were once a continuous 
channel.  Near the head of Piasa Island, there is a very shallow area covered in woody debris that 
reaches from the center of the channel to the mouth of Piasa Creek.  At minimum pool, this area 
becomes a sand bar (Fig. 1).  Area land managers indicate that the depth in this area varies.  
During most years, sediment deposits in this area.  In years when the Mississippi River is low 
and Piasa Creek floods, the sediment is washed out.  Recent Piasa Creek watershed restoration 
efforts may have increased the upstream storage capacity preventing the necessary flood flows to 
remove this sediment.  The interior backwater on Piasa Island is shallow throughout. 
 

 
 
The 1890 Mississippi River Commission Map of the Eagles Nest and Piasa Island area has two 
isolated sand bars at the head of Piasa Island.  There were also small vegetated islands on the 
riverside and at the tail end of Piasa Island.  In imagery from 1941 after Lock and Dam 26 was 
complete, only the two islands remained.   
 
Area land managers indicate that the head of Eagles Nest Island is eroding.  Additionally, the 
side channel from the head of Piasa Island to the Mississippi River is losing depth resulting in 
declining habitat for native fishes.  The backwater area in the interior of Piasa Island is very 

EMP . Piasa and Eagles Nest Islands 
20121ide c h11nnel 12011 main ch11nnel survey 



PIASA – EAGLE’S NEST ISLANDS 
HABITAT REHABILITATION AND ENHANCEMENT PROJECT 

3  
 

 shallow with only 3 - 5 feet of depth at mean pool; at minimum pool, it does not hold water.  
 
 
3.0 PROJECT PURPOSE 
The purpose of Draft Definite Project Report with Integrated Environmental Assessment, 
including the draft Finding of No Significant Impact (FONSI) is to evaluate the proposal for the 
Upper Mississippi River Restoration – Environmental Management Program Habitat 
Rehabilitation and Enhancement Project (HREP) at Piasa Eagles Nest Island.  This report 
provides planning, engineering, and sufficient construction details of the proposed plan to allow 
final design and construction to proceed subsequent to document approval.   
 
4.0 PROJECT SCOPE 
4.1 General 
As the project progresses through the plan formulation process, the scope of work will be further 
defined and a Definite Project Report (DPR) will be prepared.  This PMP will be revised and 
updated to address design and construction once the DPR is approved.  All work that the Corps is 
responsible for will be accomplished using either in-house staff or Architect-Engineer (AE) firms 
through open-ended indefinite delivery type contracts.  Each discipline will be responsible for 
preparing a scope of work for the AE firms for their particular area of expertise and for periodic 
review of AE progress.   

 
Team responsibilities include: 

 
• Identifying problems and opportunities 
• Inventorying and forecasting conditions 
• Formulating alternative plans 
• Evaluating alternative plans 
• Comparing alternative plans 
• Selecting a recommended plan 
• Report writing 

 
4.2 Critical Assumptions and Constraints 
 

• It is assumed that construction of the project can be completed within project existing 
boundaries and that no real estate interest for ingress and egress over private property will 
be necessary.  Should they become necessary, rights-of-entry would be obtained from 
private landowners for this purpose prior to any construction. 

 
• All project features would be constructed on land owned by the Federal Government with 

management responsibility provided by the Illinois Department of Natural Resources.  
Accordingly, under the provisions of Section 906(e) of WRDA 1986, as amended, the 
projects first costs are 100 percent Federal.  OMRR&R costs are the responsibility of 
IDNR as the project's sponsor. 
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• All features of the selected plan must be compatible with all IDNR goals, objectives, 

activities, fiscal capabilities, etc. IDNR will be a key member of the project delivery 
team.  

 
4.3 Summary of Technical Analysis 
 
4.3.1 Project Management 
The Project Management Branch will have the lead for the plan formulation process and 
development of the Definite Project Report (DPR) with Integrated Environmental Assessment 
(EA) document.  Project management activities entail the oversight of all project activities 
relating to scope, schedule, and budget and preparing and updating the Project Management 
Plan, for the integrity of the project schedule, ensuring all PDT members have input to the 
schedule.  The Project Manager will ensure that the scope remains within the project authorized 
scope as the study progresses, and continually communicate the scope to all project stakeholders.  
The Project Manager is also responsible for updating the project schedule as the project 
progresses and for the project’s budget.  Budget functions include coordinating a full team 
budget , preparation of budgetary data and documents, management of District-level input to the 
budgetary process, notification of work allowances, allocation of funds, monitoring all 
obligations and expenditures, and reviews of work progress in relation to costs.  The Project 
Manager is responsible for defining issues for consideration by the Project Review Board, and 
reporting project status via Project Executive Summary reports.  Project Management for this 
project also entails coordination with the local sponsor and other local interests.  

 
4.3.2 Environmental Quality 
The purpose of a Phase I Hazardous, Toxic, and Radiological Waste (HTRW) site assessment is 
to identify recognized environmental conditions.  A recognized environmental condition means 
“the presence or likely presence of any hazardous substance or petroleum products on a property 
under conditions that indicate an existing release, a past release, or a material threat of a release 
of any hazardous substances or petroleum products into structures on the property or into ground, 
groundwater, or surface water of the property.  The term includes hazardous substances or 
petroleum products even under conditions compliant with the laws.  The term is not intended to 
include de minimis conditions that generally do not present a material risk of harm to public 
health or the environment and that generally would not be the subject of an enforcement action if 
brought to the attention of appropriate governmental agencies.” 
 
The Phase I site assessment report will follow the standard described in ASTM Practice E-1527.  
The findings and conclusions will not be scientific certainties, but rather professional opinions 
concerning the significance of the limited data gathered during the course of the environmental 
site assessment.   
 
A Phase II assessment will be conducted if indicated as being required in the Phase I site 
assessment.  However, it is anticipated that a Phase II assessment will not be required. 
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4.3.3 Hydrologic & Hydraulic Engineering and Applied River Engineering 

In close coordination with the environmental team member, hydrologic and hydraulic 
engineering (EC-HE and EC-HR) will be responsible for the following:  
Specific responsibilities include:  

• Model water conveyance within the project area 
• Assist in the design of river training structures 
 

4.3.4 Environmental Planning 
In coordination with the project manager, the environmental planning section (RPEDN-PD-P) 
will assist in coordinating with the sponsor Illinois Department of Natural Resources (IDNR), 
and with all interested federal, state, and local agencies throughout the process, including 
preparation of the Environmental Assessment.  Environmental will work with the PDT in the 
development of alternatives based on the project problems and opportunities.  An Environmental 
Assessment (EA) will be prepared and integrated in the report. Coordination and correspondence 
regarding the EA and Finding of No Significant Impact (FONSI) will be included in the final 
DPR/EA provided to MVD.  PD-P will coordinate the proposed work with state and federal 
environmental agencies.  
 
Environmental coordination for this project has been and will continue to be maintained with all 
interested federal, state, and local agencies through the project development process. 
 
The St. Louis District will comply with applicable environmental laws, executive orders, and 
regulations for the current stage of project development. 
  Specific responsibilities include: 

•  identification of project problems and opportunities, and follow the USACE 6-step 
Planning Process 

• development of potential project features to address problems and opportunities 
• determination of environmental benefits 
• assure compliance with NEPA requirements 
• coordination of surveys and monitoring efforts 
• coordinate the development of USFWS Coordination Act Report 
 

4.3.5 Civil Engineering  
 Specific responsibilities include: 

• Perform preliminary design of civil elements such as access roads, borrow site, haul 
roads, reforestation, etc.  

• coordination with geotechnical engineers on proposed borrow and placement. 
• coordination with other elements as needed to develop project features. 
• prepare text describing civil elements of the project. 
• prepare quantities for cost estimate for civil elements of the project . 

 
 4.3.6 Geotechnical  

Specific responsibilities include: 
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• provide geotechnical considerations to the team on possible design options.
• coordinate drilling and soil sampling and testing activities.

4.3.7 Cultural 
The Curation and Archives Analysis branch of the St. Louis District will perform historic 
properties investigations (archival records searches and on-site investigations) within all areas of 
potential ground surface disturbances associated with this study. Such areas will include any 
potential construction sites/equipment staging areas as well as any other areas where ground 
disturbances are anticipated. Should these investigations identify any potentially significant 
archeological remains, the District will immediately notify the Missouri State Historic 
Preservation Office (SHPO) and apprise them of the discovery. After consultation with the 
SHPO, should avoidance of the potentially significant remains not be feasible, additional 
archaeological fieldwork will be required to determine the significance of the archaeological 
remains. The conduct and extent of such investigations will also be formally coordinated, in 
advance, with the SHPO and other interested parties, including potentially affiliated Native 
American tribal officials. 

Specific responsibilities include: 
• perform historic properties investigations and inventory
• provide a letter from SHPO for report
• develop the Cultural Resource Plan
• Tribal coordination

 4.3.10 Economics 
Specific responsibilities include: 
• perform Institute for Water Resources (IWR) incremental cost analysis
• write economic analysis portion of DPR

 4.3.11 Geospatial 
Specific responsibilities include: 
• provide maps and drawings as needed
• provide analysis of gathered data needed for mapping and drawings

 4.3.12 Cost Engineering 
The cost estimating section, EC-DCS, will develop cost estimates using the Micro-Computer 
Aided Cost Estimating System (MCASES) cost estimating system.  Cost estimates will be 
presented in the Civil Works Breakdown Structure (CWBS) format.   

Specific responsibilities include: 
• provide unit cost estimate for draft report
• provide MCASES estimate for final report

4.3.13 Real Estate 
Real Estate Division (RE) along with Engineering and PM participation, through exchange of 
information and ongoing consultation, will develop an acceptable process by which Land, 
Easement, Relocation, Rights-of-Way, and Disposal Area (LERRD) requirements can be 
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 developed. LERRD descriptions will include the specific estate, acreage, location and schedule 
requirements.   

Specific responsibilities include: 
• development of RE plan 

 
4.3.14 Operations 

Specific responsibilities include: 
• provide information on potential dredging methods and problems 
• provide information on natural management and comments on alternatives 

 
4.3.15 Regulatory 

Specific responsibilities include: 
• provide assistance in developing solutions to potential problems  
• identify future required permit actions associated with all alternatives 

 
 4.3.16 Construction   
During project formulation Construction Branch, EC-C, will provide technical assistance if 
special costs associated with mobilization, access, and specialized construction are anticipated. 

Specific responsibilities include: 
• Perform Quality Assurance during construction of all phases 

 
5.0 PROJECT DELIVERY TEAM 
The Project Delivery Team includes the sponsor, the Program Manager,  Project Manager, 
District planning and technical staff, necessary to effectively develop and deliver the project.  
The project manager is responsible for overall project execution and is the team leader of the 
project delivery team.  In addition, the project manager is the District point of contact and 
operates as the District Commander’s representative for this project. Planning and technical leads 
are responsible for the day-to-day management of their assigned products; compiling the DPR, 
product budgets; development and updating of detailed product schedules; quality control of 
assigned products, assisting in the preparation of the PMP; and delivery of assigned products on 
schedule and within budget.  Project Delivery Team (PDT) members contribute their particular 
expertise necessary for project execution.  Team members for each Work Breakdown Structure 
(WBS)  product, service, or deliverable are listed in Appendix A. 
 
6.0 WORK BREAKDOWN STRUCTURE 
The Work Breakdown Structure (WBS) is a deliverable-oriented grouping of project elements 
that organizes and defines the total scope of the project.  The WBS identifies the products and 
sub-products that will be required to implement the total project. It presents these products and 
sub-products in a hierarchical arrangement. 
 
An overall summary schedule is shown below which assumes funding is available as needed.  
Appendix A provides a detailed project schedule. 
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TASK/MILESTONE BASELINE 

START DATE 
BASELINE END 

DATE 
ACTUAL 

START DATE 
ACTUAL 

END DATE 
Project Review Plan  Feb 2014 April 2014   
Program Management Plan  Feb 2014 Mar 2014   
Feasibility Phase     
     Complete Draft Report  Feb 2014 Jan 2015   
     DQC Draft Review Complete Jan 2015 Jan 2015   

     ATR Draft Review Complete Feb 2015 Mar 2015   
     Alternative Formulation Briefing  Mar 2015 Jun 2015   
     ATR of Final DPR Aug 2015 Sept 2015   
     Final Draft Report Sep 2015 Sep 2015   
Submit Final Feasibility Report for 
Approval 

Sep 2015 Oct 2015   

Submit Project Partnership 
Agreement for Design & 
Implementation Phase 

Sep 2015 Nov 2015   

Prepare Plans & Specs Nov 2015 May 2016   
Solicitation for Contracts May 2016 Nov 2016   
Award Construction Contract (NTP) Dec 2016 Apr 2018   
 
7.0 ACQUISITION STRATEGY 
Contract specific acquisition strategies will be developed for each individual contract to be 
advertised and awarded.  Factors to be considered in determining the specific acquisition 
strategies include but are not limited to technical complexity of the work, whether a construction 
or a supply/install format will be used, environmental considerations/constraints, construction 
schedules and magnitude of construction.  In addition, maximum consideration will be given to 
placing contracts with qualified small, small disadvantaged, and women-owned business 
concerns in support of the District’s Small and Disadvantaged Business Utilization program.  
Acquisition strategies will be fully staffed by the Project Delivery Team through the District’s 
Small Business Coordinator, Contracting Division and Office of Counsel. 
 
At this time the following contract procurements are anticipated: 
WBS Products, 
Deliverables, or Services to 
be Provided by Contract 

Estimated 
Cost 

FY to be 
Awarded Acquisition Strategy 

Construction Contract $500,000 FY 2017 Small and Disadvantaged Business 
 
8.0 COMMUNICATIONS PLAN 
8.1 Project Delivery Team 
Project delivery team members will generally meet weekly as appropriate to discuss technical 
issues, program strategy, critical milestones, budget, and team progress.  Meeting minutes will be 
provided to the entire team and meeting minutes will be kept in the ProjectWise directory.   
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8.2 Internal Briefings 
The Project Manager will brief the District Project Review Board as required.  Similarly, the 
Project Manager will present the current status and issues to the monthly Coordination Meeting 
and as required will meet and brief the District Management Team.   
 
8.3 Regulatory and Resource Agencies 
Meetings with the resource agencies will be done as necessary and will consist of brainstorming, 
criteria development and clarification, product review, and alternative evaluations and 
development.  Agency input is critical during these meetings in regards to selecting and 
developing the most appropriate alternatives for design and eventual construction. 
 
8.4 Public Involvement 
The Project Delivery Team (PDT) is responsible for assisting the PM in determining all 
stakeholder project communications requirements, to include both external and internal 
communications.  
 
8.5 Project Directory 
Electronic copies of all documents related to this project are stored in ProjectWise Explorer  
 
9.0 CHANGE CONTROL 
The Project Management Plan is a living document that will be updated or revised, as necessary, 
throughout the life of the project.  Updates are defined as changes to the Project Management 
Plan that do not substantially modify the scope, schedule, or cost of the project.  Updates to the 
PMP do not require formal review.  Revisions to the PMP reflect changes in scope, schedule, or 
cost of the project and require formal review.  Presently, Section 14 funds are very restricted and 
work will be scheduled around availability of funds. 
 
The Project Delivery Team (PDT) members are responsible for notifying the PM as soon as they 
become aware of any potential changes, including changes identified by Resource Providers.  
This process is performed whenever changes occur to the project.  Changes that exceed the 
thresholds, as established by the PDT, will require a re-approval of the PMP.  
 
10.0 QUALITY MANAGEMENT 
Quality control is the process employed to ensure the performance of a task meets the agreed 
upon requirements of the customer and appropriate laws, policies, and technical criteria, on 
schedule and within budget.   
 
10.1 Project Management Plan 
Quality control procedures, as applied to the Project Management Plan, will follow the St. Louis  
District PMP Quality Management Plan. 
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10.2 WBS Products and Deliverables 
The customers for this project are the United States Fish and Wildlife Service and the federal 
taxpayer.  The PDT is responsible for delivering quality products that meet the customer’s 
requirements.  
 
10.2.1 Quality Control 
Product quality is the responsibility of everyone on the PDT.  Technical quality of WBS products 
and deliverables shall be achieved through a process that includes development of realistic 
comprehensive work plans, well defined functional and technical criteria, close coordination 
among PDT members, and conformance to accepted USACE and industry standards.  In 
addition, WBS products and deliverables shall be reviewed by highly qualified staff from their 
respective section prior to submittal of the final product.  For Engineering products and 
deliverables, computations will be checked and initialed prior to submittal of the final product. 
 
10.2.2 District Quality Control (DQC) 
The DQC is an internal review of basic science and engineering work products focused on 
technical quality and conducted according to the Home District’s Quality Management Plan. 
 
10.2.3 Agency Technical Review (ATR) 
The purpose of an agency technical review is to assure the integrity and accuracy of the technical 
products produced.  In particular, the ATR team will ensure that WBS products and deliverables 
are safe, functional, constructible, economical, and reasonable; engineering assumptions, 
concepts and analyses are valid and comply with accepted USACE and industry standards; 
economic analyses and cost estimates are reasonable and accurate; that the customer’s needs will 
be met; and that WBS products and deliverables comply with U.S. laws, regulations, and existing 
public policy.  ATR certification is required for the following WBS products and deliverables: 
 
10.2.4 BCOE Certification 
The purpose of the Biddability, Constructibility, Operability, and Environmental Review 
(BCOE) is to ensure efficient construction that is environmentally sound, to minimize cost and 
time growth, to avoid unnecessary changes and claims, as well as to ensure safe efficient 
operations by the user.   
 
10.2.5 Reviews 
WBS products and deliverables shall be reviewed as they are developed to ensure they meet 
project and customer objectives, comply with regulatory and engineering guidance, and meet 
customer expectations of quality.  Informal reviews, consisting of project delivery team (PDT) 
presentations and discussions, shall be documented with meeting minutes.  Formal reviews, 
consisting of review comments, review conferences, and back checking, shall be documented. 
Feasibility Report review will be conducted using Dr. Checks. 
 
10.3 Construction Products 
Obtaining quality construction is a combined responsibility of the construction contractor and the 
government.  Construction products include those that are acquired using either Construction 
Contracts or Supply and Install Contracts.  Quality control specifications will be incorporated 
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 into the contract specifications for each construction product.  In general, the Contractor will 
implement a quality control system that ensures the final product is constructed in accordance 
with the contract plans and specifications and the project objectives.  In addition, the Resident 
Office will develop a Quality Assurance plan for each construction product.  Government 
Quality Assurance Representatives (GQAR) will monitor the construction progress and perform 
periodic on-site inspections as necessary. 
 
10.4 Lessons Learned 
As the project progresses, design lessons learned will be documented.  Lessons learned should 
focus on the positive aspects of a project as well as the negative ones. 
 
11.0 SAFETY AND OCCUPATIONAL HEALTH PLAN 
All aspects of this project shall comply with the St. Louis District Safety Plan.  For construction 
or service contracts, contractors will submit an Accident Prevention and Site-Specific Safety 
Plan as identified in the contract specifications; in accordance with EM 385-1-1 (USACE Safety 
and Health Requirements Manual); and meeting Federal, state and local codes, regulations, and 
standards. 
 
12.0 RISK MANAGEMENT PLAN 
Risk management is the systematic process of identifying, assessing, making risk decisions, 
implementing controls, and analyzing risk decisions during the entire project life cycle.  Monthly 
reviews by the project delivery team of progress and deliverables will assess potential problems 
and develop appropriate actions. 
 
Risk will be minimized through the use of schedules, metrics, and assignment of specific 
responsibilities.  Contingencies to manage financial risk have been incorporated in the cost 
estimates for each WBS product, deliverable, or service.   
 
13.0 VALUE MANAGEMENT PLAN 
Value Management (VM) is a process to facilitate and encourage the understanding, 
consideration, and integration of the needs of all customers, PDT members, partners, and  
stakeholders.  Value Management seeks the highest value for a project by balancing resources 
and quality.  The VM process emphasizes the use of multi-disciplinary teams and their resulting 
synergy, using a functional analysis approach for decision making. 
 
Engineer Regulation 1110-2-1150 requires a value engineering study for all projects with an 
estimated construction cost of $2.0 million or more.  The VM process will be informally applied 
continuously throughout the life cycle of the project. 
 
14.0 FISCAL MANAGEMENT 
The project manager will allocate funds to the technical leads for completion of products as 
outlined in the PMP.  The PM is responsible for management of all contingency.  Technical leads 
are responsible for sub-allocations and detailed budgeting for their assigned products.  The 
technical lead can change the distribution between team members without the approval of the 
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 project manager as long as the scope or overall cost of the product is not changed. It is 
anticipated that this will be done with concurrence from the affected offices. The budget will be 
tracked and monitored at all times.  Technical leads will assist the Project Manager in the 
preparation of 2101’s (i.e. monthly schedules of obligations and expenditures) and milestones.  
 
15.0 PROJECT CLOSEOUT PROCEDURES 
Project closeout procedures will include the following:  
Final inspection 
Final payment 
As-builts, warranties, and O&M manual 
Fiscal closeout 
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Appendix A – List Of Project Delivery Team Members 

Team members for each WBS product, service, or deliverable are listed below.  For advanced 
phases of work, only disciplines and organizations required to accomplish the work may be 
listed. 
 

NAME DISCIPLINE OFFICE 
Brian Markert Program Manager PM-F 
TBD Civil/Drawings EC-DCC 
Greg Dyn Cost Estimator EC-DCS 
Dawn Lamm Hydrology/modeling EC-HW 
Kat McCain Environmental/Planner PD-P 
Matt Afflerbaugh Fisheries Biologist PD-C 
TBD HTRW EC-EQ 
Ashley Cox Applied River Engineering EC-HR 
CPT Matt Collins Project Manager PM-N 
Dan Linkowski Economics PD-E 
Terry Acree Program Analyst PM-F 
TBD Real Estate RE-A 
Charlie Deutsch Operations OD-NR 
TBD Regulatory OD-F 

 
1.  Plans and Specifications  
TBD. 
 
2.  Agency Technical Review  
NAME DISCIPLINE ORGANIZATION 
TBD ATR Team Lead TBD 
TBD Civil Engineer TBD 
TBD Environmental TBD 
TBD Plan Formulation TBD 
TBD Model Reviewer TBD 
TBD Cultural TBD 
TBD Cost  TBD 
TBD Economist TBD 
TBD Geotechnical Engineer TBD 
TBD H&H Engineer TBD 
TBD Real Estate TBD 
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3. Plans/Specifications and Construction 
Appropriate team members for the plans/specifications and construction phases will be 
determined  based upon individual workloads after approval of the Definite Project Report. 
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Appendix B – Project Schedule 

 
The project schedule was developed using input from PDT members.  Activities listed are those 
necessary to provide products, deliverables, and services listed in the Work Breakdown Structure 
(WBS).  Scheduled critical milestones and links among the tasks will be tracked and monitored.    
If any HQ or P1 reportable milestones are anticipated to be missed, this will be reported to 
management and corrective actions will be discussed by the team as soon as discovered.  The 
baseline schedule will be fixed after approval of the PMP.   
Major project milestones are listed below.   
 
MAJOR PROJECT MILESTONES 
 

Task Baseline Actual 
Initiate Feasibility Phase   
   Complete Draft Report (60%) Jan 2015  
   DQC Draft Review Complete Jan 2015  
   Final Draft Report (95%) Jun 2015  
Division Approval Complete Oct 2015  
Complete Plans and Specs May 2016  
Initiate Construction  FY2017  
Complete Construction/Acceptance FY2020  

 
 
The following schedule is from the Corps Project Management Business Process (PMBP) system 
which includes the project schedule with financial and resource assets identified  
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Appendix C – Budgets and Cost Estimates 

Project budgeting involves allocating the overall cost estimate to individual activities over time 
so that project cost performance can be measured.  The table below shows the total project cost 
and includes each WBS product, deliverable or service cost.  The funding source for this project 
is Section 1103 WRDA 1986.  This a multi-year project.  Costs below are presented in $1,000s. 
 
WBS Product, 
Deliverable, or Service FY14 FY15 FY16 FY17 

Feasibility Report with 
Environmental 
Compliance 

$300 $200 $100  

Plans and Specs   $245 $275 
Construction    $500 
Plans and Specs and Construction costs are estimated. 
 
The feasibility study WBS product, deliverable, and service costs are supported by budget 
summary sheets.  The budget summary sheets summarize District in-house labor, government 
orders and contracts, travel, administrative costs, and contingency.  The budget summary sheets 
can be accessed from the Cadd5\cap project directory for Silverton. 
 
Each office has prepared a budget estimate for the work they are responsible for.  These 
estimates are based on a realistic schedule for accomplishing the necessary work and show direct 
labor, other direct costs, private sector contracting costs, and all indirect project costs.  Quality 
control and ITR costs are also included in each budget estimate.  Budget estimates that support 
the budget summary sheets can be found in the project directory.  Below is a summary. 
 
DISTRICT QUALITY CONTROL ESTIMATED COST  
 
Reviewer Feasibility P&S Total Cost 
Real Estate $1,000 $1,000 $2,000 
Plan Formulation $1,000  $1,000 
Geotechnical Engineer $1,500 $3,000 $4,500 
Regulatory $1,200  $1,200 
Environmental $1,000  $1,000 
Civil Engineer $1,000 $2,000 $3,000 
H&H Engineer $2,000 $2,000 $4,000 
Cultural Resources $1,000  $1,000 
TOTAL  $9,700 $8,000 $17,700 
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 AGENCY TECHNICAL REVIEW ESTIMATED COSTS 
Reviewer ATR Pre AFB ATR Pre 

Final 
ATR P&S COST 

ATR Team Lead $3,000 $2,500 $2,500 $8,000 
Civil Engineer $3,000 $1,000 $3,000 $7,000 
Environmental $2,500 $1,000 $1,000 $4,500 
Plan Formulation $2,500 $1,000  $3,500 
Model Reviewer $2,500 $500  $3,000 
Cultural $2,000 $500  $2,500 
Cost  $4,000 $1,000 $3,000 $8,000 
Economist $2,000 $500  $2,500 
Geotechnical 
Engineer 

$2,500 $500 $2,500 $5,500 

H&H Engineer $5,000 $1,000 $3,000 $9,000 
Real Estate $1,000 $500  $1,500 
TOTAL $30,000 $10,000 $15,000 $55,000 
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REPLY TO 
ATTENTION OF: 

CEMVD-PD-SP 

DEPARTMENT OF THE ARMY 
MISSISSIPPI VALLEY DIVISION, CORPS OF ENGINEERS 

P.O. BOX80 
VICKSBURG, MISSISSIPPI 39181-0080 

z~/7!AKl4-

MEMORANDUM FOR Commander, St. Louis District 

SUBJECT: Upper Mississippi River Restoration (formerly known as 
the Environmental Management Program) Piasa-Eagle's Nest 
Islands, Habitat Rehabilitation and Enhancement Project Review 
Plan 

1. References: 

a. Memorandum, CEMVS-PD - ~, 11 March 2014, subject as above 
(encl 1) . 

b. Email, CEMVD-RB-T, 19 March 2014, subject: Piasa Eagles 
Nest PRP (encl 2). 

c. Memorandum, CECW-MVD, 16 May 2012; subject: Request for 
Approval of a Model Peer Review Plan for the Upper Mississippi 
River System Environmental Management Program (encl 3). 

d. EC 1165-2-214, 15 December 2012, subject: Civil Works 
Review Policy. 

2. The enclosed Review Plan (RP) (encl 4) is a combined decision 
document and implementation document review plan. It includes 
the MVD EMP Checklist and has been prepared in accordance with 
EC 1165-2-214. The RP has been coordinated between the Business 
Technical Divis ion and the Upper District Support Team. 

3. MVD hereby approves the Piasa Eagle 's Nest Islands Habitat 
Rehabilitation and Enhancement Project RP, which is subject to 
change as circumstances require. Any subsequent revisions to 
this RP or its execution will require ne w written approval from 
this office. Non-substantive changes to this RP do not require 
further approval . The district should post the approved RP to 
its website. 



CEMVD-PD-SP 
SUBJECT: Upper Mississippi 1River Restoration (formerly known as 
the Environmental Management Program) Piasa-Eagle's Nest 
Islands, Habitat Rehabilitation and Enhancement Project Review 
Plan 

4. The MVD point of contact for this action is Mr. Philip 
Hollis, CEMVD- PD-SP, (601) 634-5293 . 

4 Encls EDWARD E. BELK, JR., P.E., SES 
Director of Programs 

2 



REPLY TO 
ATTENTION OF: 

CEMVS-PM-F 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS, MISSOURI 63103 

11 March 2014 

MEMORANDUM FOR Commander, U.S. Army Engineer Division, Mississippi Valley 
(CEMVD-PD-SP/Philip Hollis), P.O. Box 80, 1400 Walnut Street, Vicksburg, MS 39181-
0080 

SUBJECT: Upper Mississippi River Restoration (formerly known as the Environmental 
Management Program) Piasa-Eagle's Nest Islands Habitat Rehabilitation and 
Enhancement Project Review Plan 

1. The subject Model Review Plan (Encl 1) and MVD Environmental Management 
Program Review Plan Checklist (Encl 2) for Piasa-Eagle's Nest Islands Habitat 
Rehabilitation and Enhancement Project Feasibility Study are submitted for your review 
and approval. The Model Review Plan includes both the feasibility report (decision 

• document) and P&S (implementation product). An electronic copy of the subject Model 
Review Plan and MVD EMP Review Plan Checklist has been sent to Mr. Phil Hollis, 
CEMVD. 

2. The points of contacts are CPT. Matt Collins, Project Manager, 314-331-8626, 
matthew.p.collins@usace.army.mil or Mr. Brian Markert, District Program Manager, 
314-331-8455, brian.j.markert@usace.army.mil. 

2 Encls 
1. Project Review Plan 
2. Review Plan Checklist 

c~~l~LL 
COL, EN 
Commanding 

£.Ncl I 



Brown, Becky MVD 

From: Bradley, William N MVD 
Sent: 
To: 

Wednesday, March 19, 2014 4:12 PM 
Hollis, Philip B MVD 

Cc: 
Subject: 

Turner, Renee N MVD; Simmons, Cindy B MVD 
RE: Piasa Eagles Nest PRP (UNCLASSIFIED) 

Follow Up Flag: Follow up 
Flag Status: Flagged 

Phil, I think this RP is ok to move forward. No comments. 

-----Original Message-----
From: Hollis, Philip B MVD 
Sent: Monday, March 17, 2014 10:15 AM 
To: Bradley, William N MVD 
Cc: Turner, Renee N MVD 
Subject: FW: Piasa Eagles Nest PRP (UNCLASSIFIED) 

Classification: UNCLASSIFIED 
Caveats: NONE 

Fyi, RP attached. 

-----Original Message----
From: Hollis, Philip B MVD 
Sent: Monday, March 17, 2014 9:23 AM 
To: Turner, Mike A MVD; Simmons, Cindy B MVD 
Cc: Turner, Renee N MVD 
Subject: FW: Piasa Eagles Nest PRP (UNCLASSIFIED) 

Classification: UNCLASSIFIED 
Caveats: NONE 

Mike, the review plan is programmatic and follows the model. Since it includes 
implementation, RB-Twill need to review and provide comments or concurrence as appropriate. 
Please advise as to who will be assigned to review. Request suspense: cob 21 Mar 14 . 

Thanks, 

Phil Hollis 
St. Louis Program Manager 
Phone: 601-634-5293 

-----Original Message-----
From: Collins, Matthew P CPT MVS 
Sent: Friday, March 14, 2014 2:54 PM 
To: Hollis, Philip B MVD 
Subject: Piasa Eagles Nest PRP (UNCLASSIFIED) 

Classification: UNCLASSIFIED 
Caveats: NONE 

Good afternoon Phil, 

1 



May I please request approval of our Project Review Plan for the Piasa Eagles Nest Islands 
EMP project? Kat asked if we could get it back by 28 March to maintain our schedule. Please 
let me know if there are any issues . Thanks for your time . 
Matt 

Matthew Collins, PMP 
CPT, EN 
U.S . Army Corps of Engineers 
St. Louis District 
314-331-8626 
matthew.p . collins@usace . army.mil 

Classification: UNCLASSIFIED 
Caveats: NONE 

Classification: UNCLASSIFIED 
Caveats: NONE 

Classification: UNCLASSIFIED 
Caveats: NONE 

2 



llt:Pl.\'TO 
A T l'ENTION O I' 

CECW-MVD 

.DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 

WASHINGTON, D.C. 20314-1000 

MAY 1 6 2012 

MEMORANDUM FOR Commander, U.S. Army Corps of Engineers, Mississippi Valley 
Division (ATTN: CEMVD-PD-SP) 

SUBJECT: Request for Approval of a Model Peer Review Plan for the Upper Mississippi River 
System Environmental Management Program 

1. HQUSACE has reviewed the draft model peer review plan for the Upper Mississippi River 
System Environmental Managenient Program. The model peer review plan is consistent with 
programmatic review plans developed and in use for the Continuing Authorities Program. The 
model Peer Review Plan is to be used for all projects within the program except those that 
include an Environmental Impact Statement or that meet the mandatory triggers for Type I IEPR 
as stated in EC 1165-2-209. 

2. Questions or concerns sh0tild be directed to Mr. Joseph Redican, Deputy Chief, Mississippi 
Valley Division Regional Integration Team, at 202-761-4523. 

FOR THE COMMANDER: 

'-1lla,al! SAB,1) 0 

rilotoRE A. BROWN, P.E.· 
Chief, Planning and Policy Division 
Directorate of Civil Works 

b Vc/3 
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REVIEW PLAN 
Piasa and Eagle's Nest Islands, Madison and Jersey Counties, Ilinois, 

Mississippi River Pool 26, River Mile 207.5-211.5 

1. Purpose and Requirements 

a. Purpose 

This Review Plan defines the scope and level of peer review for the UMRR-EMP HREP Piasa and 
Eagle's Nest Islands, Madison and Jersey Counties, 1/linios, Mississippi River Pool 26, River Miles 
207.5-211.5. Public Law 99-662 of the 1986 WRDA, as amended, authorizes the US Army Corps of 
Engineers (USA CE) to study, design, and construct habitat rehabilitation and enhancement proiects 
(HREP) on the Upper Mississippi River system without specific Congressional authorization. This 
Review Plan is for the Piasa and Eagle's Nest Definite Proiect Report (DPR) with integrated 
environmental assessment as well as the Piasa and Eagle's Nest Plans and Specifications (P&S) 
implementation document. Products included for review of the DP Rare an environmental and cultural 
assessment,· plan formulation,· cost estimate: incremental cost analysis,· hydraulic and hydrologic 
analysis: geotechnical analysis; real estate plan,· and drawings and specifications. Products included for 
review o(the P&S is the P&S document. 

The Environmental Management Program (E:tvfP) study and construction authority is contained in the 
EMP Programmatic Review Plan (E:tvfP PRP), Section IV. 

b. Applicability 

This review plan is based on the MVD Model Review Plan, which is applicable to projects that do not 
require Independent External Peer Review (IEPR), as defined by the mandatmy Type I IEPR triggers 
contained in EC 1165-2-214, Civil Works Review Policy. 

Tha applicability regarding the EMP. is contained in the E:tvfP PRP, Section II. 

c. References 

Reference materials are shown in the E:tvfP PRP. 
Piasa and Eagle's Nest Pro;ect Management Plan, approved 11 March 2014 

2. Review Management Organization (RMO) Coordination 

RMO coordination will be in accordance with the :tv1P PRP, Sections I, III, VI, and VIII. The RMO for 
the ATR will be MVD in lieu of ECO-PCX The PCX will continue to serve in its advisory role. 

3. Project Information 

a. Decision and/or Implementation document 

The Piasa and Eagle's Nest HREP decision document will be prepared in accordance with ER 1105-2-
100, Appendix F, Amendment #2. The approval level of the decision document (if policy compliant) is 
MVD. An Environmental Assessment (EA) will be prepared along with the decision document. An 
implementation document (Plans and Specifications, or P&S) will also be prepared for implementation 
and will undergo DQC and ATR Reviews. 

b. Study/Project Description 

Model Approved for use: INSERT APPROVAL DATE <include dare of your RP> llPage 



REVIEW PLAN 
Piasa and Eagle's Nest Islands, Madison and Jersey Counties, Ilinois, 

Mississippi River Pool 26, River Mile 207.5-211.5 

Piasa and Eagle's Nest Island proiect area covers approximately 1,350 acres of backwaters, side 
channels, and island habitats. The proiect is solely on USACE owned lands but are managed by the 
Illinois Department o(Natural Resources. It consists ofJ 15 acres ofisland area, and 1.235 acres of side 
channel, sandbar, wetland and other aquatic areas. 

The primary resource problems include: sedimentation resulting in loss of depth in the side channels, 
altered river hydrology.loss of emergent wetlands, and loss of islands and island area within Pool 26 of 
the Upper Mississippi River. These problems have led to degraded aquatic and wetland ecosystem 
structures and functions. Potential proiect features to address these problems include: river training 
structures including. but not limited to, chevron dikes, closure structures, alternating hard points, 
bullnose dikes, trail dikes and stub dikes, in-stream habitat structure, dredging. beneficial dredge 
material placement, revetment, and reforestation ofislands for stabilization. Based upon the proiect 
_features currently used in the UMRR-EMP Design Handbook (2012), the associated costs are estimated 
around $10 million. 

HQ approval for a programmatic IEPR exclusion for the Upper Mississippi River Restoration 
Environmental Management Program was granted on 22 February 2012. No other existing policy waiver 
request are anticipated. 

c. Factors Affecting the Scope and level of Review 

The factors affecting the scope and level ofreview are discussed in the EMP PRP, Section V. 

d. In-Kind Contributions 

Products and analyses provided by non-Federal sponsors as in-kind services are subject to District Quality 
Control (DQC) and ATR, similar to any products developed by USACE. No in-kind products are 
anticipated 

4. District Quality Control (DQC) 

District Quality Control (DQC) will be conducted in accordance with the EMP PRP, Section 
III.A. 

5. Agency Technical Review (ATR) 

The Agency Technical Review (ATR) will be conducted in accordance with the EMP PRP, 
Section III.Band VI.C. To assure independence, the leader of the ATR team shall be from 
outside the home MSC 

6. Policy And Legal Compliance ~eview 

The Policy and Legal Compliance Reviews will be conducted in accordance with the EMP PRP, 
Section III.D. 

7. Cost Engineering Directory of Expertise (DX) Review And Certification 

Model Approved/or use: INSERT APPROVAL DATE <include date o{your RP> 2jPage 



REVIEW PLAN 
Piasa and Eagle's Nest Islands, Madison and Jersey Counties, llinois, 

Mississippi River Pool 26, River Mile 207.5-211.5 

Cost Engineering Directory of Expe1tise (DX) Review and Certification will be conducted in 
accordance with the EMP PRP, Section VIII.D. 

8. Model Certification And Approval 

Approval of planning and engineering models used in EMP projects will be in accordance with 
the EMP PRP, Section III.E, and Section VII. See Table I. 

Table I. Planning and Engineering Models That May Be Used in the Development of Piasa and Eagle's 
Nest Island HREP 

Model Name and Brief Description of lite Model and How it Will be Applied in Certification/ 
Version the Study Approval 

Status 
!WR-Plan The !WR-Plan was developed by the Institute of Water Certified 

Resources as accounting soflward to compare habitat benefits 
among alternatives. 

This model will be used to determine best buy alternatives and 
incremental cost analysis of alternatives 

Habitat Suitability The Habitat Suitability Index (HSI) Models are designed to Approved for 
Index Models measure the quality of habitat for select, representative Use 

aquatic, avim1, and terrestrial wildlife species. The Habitat 
Suitab;/ity Index Models are the approved Habitat Evaluation 
Procedure (HEP) models developed by the US. Fish and 
Wildlife Service. The indicator species chosen by the PDT 
would represent the needs of a wider.variety of species and 
habitat requirements. Results of the HSI models are used to 
evaluate among potential species-specific or aggregate 
habitat improvements or detriments associated with proposed 
project alternatives as part of the overall USA CE ecosystem 
restoration planning process. 

These models may be used to determine wetland and aquatic 
habitat benefits of the Piasa and Eagle's Nest Islands HREP 
for existing conditions, future without project conditions and 
alternaive plans. 

Micro-Computer MCACES is a cost estimation model. Certified 
Aided Cost 
Engineering System This model will be used to estimate costs for the Piasa and 
(MCACES) MII Eagle's Nest HREP. 
Version 3.0 

Model Approved for use: INSERT APPROVAL DATE <include date o[vour RP> 3IPage 



REVIEW PLAN 
Piasa and Eagle's Nest Islands, Madison and Jersey Counties, Ilinois, 

Mississippi River Pool 26, River Mile 207.5-211.5 

9. Review Schedules And Costs 

A. District Quality Control (DQC) Schedule and Cost 
1) DQC Estbnated Schedule 
Event Kick-off Reviewer PDT Back 

Comments Evaluation Check 
End 

Feasibility 5 Jan 2015 10 Jan 2015 10 Jan 2015 15 Jan2015 

2) DQC Estimated Cost 

Complete 

16 Jan 2015 

Reviewer Feasibility P&S Total Cost 
Real Estate $1,000 $1,000 $2,000 

Plan Formulation $1,000 $1,000 

Geotechnical Engineer $1,500 $3,000 $4,500 

Regulatory $1,200 $1,200 

Environmental $1,000 $1,000 

Civil Engineer $1,000 $2,000 $3,000 

H&H Engineer $2,000 $2,000 $4,000 

Cultural Resources $1,000 $1,000 

TOTAL $9,700 $8,000 $17,700 

B. Agency Technical Review (ATR) Schedule and Cost 
1) ATR Estimated Schedule 
Event Kick-off Reviewer PDT Back Complete 

Comments Evaluation Check 
End 

Pre-AFB 2Feb2015 13 Feb 2015 14 Feb 2015 27 Feb 2015 13 Mar 2015 
ATR 
Pre-AFB 19 Jan 2015 13 Feb 2015 14 Feb 2015 24 Feb 2015 27 Feb 2015 
CostATR 

AFB Review 23 March 17 Apr 2015 18 Apr 2015 27 Apr 2015 8 Jun 15 
withMVD 2015 

Public 15 June. 15 Jul 2015 20Jul2015 n.a 31 July 2015 
Review 2015 

Pre Final 11 Aug 29 Aug 2015 30 Aug 2015 5 Sept 2015 12 Sept 2015 
DPRATR 2015 
Submit Final 19 Sept 10 Oct 2015 11 Oct 2015 24 Oct 2015 31 Oct 2015 
Report to 2015 
MVD 
P&SATR TBD TBD TBD TBD TBD 

Model Approved for use: INSERT APPROVAL DATE <inc!ude date o[your RP> 4IPage 



REVIEW PLAN 
Piasa and Eagle's Nest Islands, Madison and Jersey Counties, llinois, 

Mississippi River Pool 26, River Mile 207.5-211.5 

2) ATR Estimated Cost 

Reviewer ATRPreAFB ATRPre 
Final 

ATR Team Lead $,3,000 $2,500 

Civil Engineer $3,000 $1,000 

Environmental $2,500 $1,000 

Plan Formulation $2,500 $1,000 

Model Reviewer $2,500 $500 

Cultural $2,000 $500 

Cost $~,000 $1,000 

Economist $2,000 $500 

Geo technical $2,500 $500 
Engineer 

H&H Engineer $5,000 $1,000 

Real Estate $1,000 $500 

TOTAL $30,000 $10,000 

10. Public Participation 

Public review will be in accordance with the EMP PRP, Section VLF 

11. Review Plan Approval And Updates 

ATRP&S 

$2,500 

$3,000 

$1,000 

$3,000 

$2,500 

$3,000 

$15,000 

COST 

$8,000 

$7,000 

$4,500 

$3,500 

$3,000 

$2,500 

$8,000 

$2,500 

$5,500 

$9,000 

$1,500 

$55,000 

The Review Plan approval process will be in accordance with the EMP PRP, Section VIII.B. 

12. Review Plan Points Of Contact 

Public questions and/or comments on this review plan can be directed to the following points of contact: 
• Brian Markert, St. Louis District UMRR-EMP Program Manager, 314-331-8455- MVS 
• CPT Matthew Collins. St. District Pro;ect Manager, 314-331-8626 - MVS 
• Philip Hollis. St. Louis Program Manager. 601-634-5293-MVD 

Model Approved for use: INSERT APPROVAL DATE <include date o(your RP> 5jPage 



REVIEW PLAN 
Piasa and Eagle's Nest Islands, Madison and Jersev Counties, Ilinois, 

Mississippi River Pool 26, River Miles 207.5-211.5 

Attachment 1: Team Rosters 

Major Subordinate Command Roster - 2014 

Name Title Contact 
Philip Hollis, MVD St. Louis Program Manager Philip .B .Hollis(musace.army .mil 
Renee Turner, MVD Deputy Chief DST Renee.N. Tmner~usace.army.mil 

Project Delivery Team Roster - 2014 

Name Discipline/Title Contact Information 
Kim Postlewait Sponsor-IDNR Site 618-376-3303 

Mariager 

Marv Hubbell UMRR-EMP Regional Marvin.E.Hubbell@usace.army.mil 
Program Manager 

Brian Markert UMRR-EMP District Brian. J .Markert@usace.army.mil 
Program Manager 

CPT Matthew Collins Project Manager Matthew.P. Collins@usace.aimy.mil 

TBD Civil Engineer TBD 

Kat McCain, Ph.D. Planning, Environmental Kathryn.mccain@usace.aimy.mil 
Compliance, GIS Mapping 

Dawn Lamm Hydrology & Hydraulics Dawn.Lamm@usace.army.mil 
Engineer 

Ashley Cox Applied River Engineer Ashley. Cox@usace.army.mil 

TBD Cultural Resources TBD 

TBD Tribal Coordination TBD 

TBD Economics TBD 

TBD Geotechnical Engineer TBD 

TBD Cost Estimate TBD 

TBD Real Estate TBD 

TBD HTRW TBD 

Model Approved for use: INSERT APPROVAL DATE <include date ofvour RP> 61Page 
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TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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District Quality Control Roster - 2015 

Discipline/Title Contact Information 

Senior Real Estate TBD 

Senior Plan Formulation TBD 

Senior Geotechnical TBD 
Engineer 

Senior Regulatory TBD 

Senior Environmental TBD 

Senior Civil Engineer TBD 

Senior H&H Engineer TBD 

Senior Cultural Resources TBD 
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TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

REVIEW PLAN 
Piasa and Eagle's Nest Islands, Madison and Jersev Counties, Ilinois, 

Mississippi River Pool 26, River Miles 207.5-211.5 

Agency Technical Review Roster- 2015 
Discipline/Title Contact District Education/Qualifications 

Information 

ATR Team Lead TBD TBD TBD 

Civil Engineer TBD TBD TBD 

Environmental TBD TBD TBD 

Plan TBD TBD TBD 
Formulation 

Model Reviewer TBD TBD TBD 

Cultural TBD TBD TBD 

Cost TBD TBD TBD 

Economist TBD TBD TBD 

Geo technical TBD TBD TBD 
Engineer 

H&H Engineer TBD TBD TBD 

Real Estate TBD TBD TBD 

Years of 
Experience 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

For further details on ATR members please see the ATR report which contains each reviewer's 
biographical sketch 
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Attachment 2: Review Plan Revisions 

Revision 
Description of Change 

Page/Paragraph 
Date Number 
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Attachment 3 

REVIEW PLAN 
Piasa and Eagle's Nest Islands, Madison and Jersey Counties, 1/inois, 

Mississippi River Pool 26, River Miles 207.5-211.5 

MVD UMRR-EMP Review Plan Checklist 

Date: March 11 2014 
>- 1--------~------

0 rig in at in g,_D_i_s _t r_i c_t _: -1--MV_ S ___ _ 
Project/Study Title: Piasa and Eagle's Nest HREP _ _ 
P2# and AMSCO#: 

-
District POC: CPT Matthew Collins 
PCX Reviewer: I None needed ~nee usin_g the Approved EMP Model Review plan ~nd checklist 

Please fill out this checklist and submit with the draft Review Plan when coordinating with the 
MSC. Any evaluation boxes checked "No" may indicate the project may not be able to use the 
MVD Model Review Plan. Further explanation may be needed or a project specific review plan 
may be required. Additional coordination and issue resolution may be required prior to MSC 
approval of the Review Plan. Checklist may be limited to Section I or Section II or Both, 
depending on content ofreview plan (or subsequent amendments). 

Section I - Decision Documents . 

REQUIREMENT EVALUATION 

1. Is the Review Plan (RP) for an EMP Project? 
Yes [8J No □ 

a. Does it include a cover page identifying it as following the Model RP and a. Yes [8J No □ 
listing the project/study title, originating district or office, and date of the plan? 

b. Does it include a table of contents? b. Yes [8J No □ 

c. Is the purpose of the RP clearly stated? c. Yes [8J No □ 

d. Does it reference the Project Management Plan (PMP) of which the RP is d. Yes [8J No □ 
a component? 

e. Does it succinctly describe the· levels of review: District Quality Conttol e. Yes [8J No □ 
(DQC), and Agency Technical Revi.ew (ATR)? 

f. Does it include a paragraph stating the title, subject, and purpose of the 
decision document to be reviewed? f. Yes [8J No □ 

g. Does it list the names and disciplines of the Project Delivery Team 
(PDT)?* g. Yes [8J No □ 

*Note: It is highly recommended to put all team member names and contact 
information in an appendix for easy updating as team members change or the 
RP is updated. 

lOjPage 
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Piasa and Eagle's Nest Islands, Madison and Jersev Counties, l/inois, 

Mississippi River Pool 26, River Miles 207.5-211.5 

Comments: Additional names will be added as the PDT team develops 

2. Is the RP detailed enough to assess the necessary level and focus of the 
Yes [XI reviews? 

3. Does the RP define the appropriate level of review for the 
Yes [XI 

project/study? 

a. Does it state that DQC will be managed by the home district in a. Yes [XI 
accordance with the MVD and district Quality Management Plans? 

b. Does it state that A TR will be managed by MVD? b. Yes IZ! 

Comments: 

4. Does the RP explain how ATR will be accomplished? Yes [XI 

a. Does it identify the anticipated number of reviewers? a. Yes [XI 

b. Does it provide a succinct description of the prima1y disciplines or b. Yes [XI 
expettise needed for the review (not _simply a list of disciplines)? 

c. Does it indicate that A TR team members will be from outside the home c. Yes [XI 
district? 

d. Does it indicate where the ATR team leader will be from? d. Yes [XI 

e. If the reviewers are listed by name, does the RP describe the e. Yes D 
qualifications and years of relevant experience of the ATR team members?* 

*Note: It is highly recommended to put all team member names and contact 
information in an appendix for ea~y updating as team members change or the 
RP is updated. 
Comments: ATR team members, once identified, wil l be from outside the 
home district and the ATR lead, once identified, wi ll be from outside MVD. 
Names and qualifications will be added once ATR team members have been 
identified. 

5. Does the RP address review of sponsor in-kind contributions? Yes [XI 

No □ 

No□ 

No□ 

No □ 

No□ 

No□ 

No □ 

No □ 

No □ 

No On.a 

No □ 

lljPa g e 
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Mississippi River Pool 26, River Miles 207.5-211.5 

6. Does the RP address how the review will be documented? Yes~ 

a. Does the RP address the requirement to document ATR comments using a. Yes~ 
Dr Checks? 

Comments: 

7. Does the RP address Policy Compliance and Legal Review? Yes~ 

8. Does the RP present the tasks, timing and sequence (including 
Yes~ deferrals), and costs of reviews? 

a. Does it provide a schedule for .A TR including review of the Alternative a. Yes~ 
Formulation Briefing (AFB) materials and final report? 

b. Does it include cost estimates for the reviews? b. Yes~ 

9. Does the RP indicate the study will address Safety Assurance factors? YesD 
Factors to be considered include: n/a ~ 

No □ 

No □ 

No□ 

No □ 

No □ 

No0 

No □ 

• Where failure leads to significant threat to human life Comments: 
• Novel methods\complexity\ precedent-setting models\policy changing 

conclusions 
• Innovative materials or techniques 
• Design lacks redundancy, resiliency of robustness 
• Unique construction sequenc~ or acquisition plans 
• Reduced\overlapping design construction schedule 

10. Does the RP address opporturiities for public participation? Yes~ No0 

11. Does the RP indicate ATR of cost estimates will be conducted by pre-
ce1·tified district cost personnel who will coordinate with the Walla Walla Yes~ No □ 
Cost DX? 

12. Has the approval memorandum been prepared and does it accompany 
Yes~ No □ the RP? 

12 JPage 
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Section II - Implementation Docu~ents 

Please fill out this checklist and submit with the draft Review Plan or subsequent Review Plan 
amendments when coordinating with the MSC. For DQC, the District is the RMO; for A TR and Type II 
IEPR, MVD is the RMO. Any evaluation boxes checked "No" indicate the RP possibly may not comply 
with MVD Model Review Plan and should be explained. Additional coordination and issue resolution 
may be required prior to MVD approval of the Review Plan. 

REQUJ;REMENT EVALUATION 

1. Are the implementation documents/products described in the review 
Yes IZ! No □ or subsequent amendments? 

2. Does the RP contain documentation of risk-informed decisions on 
Yes IZ! No □ which levels of review are appropriate? 

3. Does the RP present the tasks, timing, and sequence of the reviews 
Yes IZ! No □ (including deferrals)? 

a. Does it provide an overall review schedule that shows timing and a. Yes IZ! No □ 
sequence of all reviews? 

b. Does the review plan establish a milestone schedule aligned with the b. Yes IZ! No □ 
critical features of the project design and construction? 

4. Does the RP address engineering model review requirements? Yes IZ! No □ 
a. Does it list the models and data anticipated to be used in developing a. Yes IZ! No □ 

recommendations? 

b. Does the RP identify any areas ofrisk and uncertainty associated with b. Yes IZ! No 0 
the use of the proposed models? 

c. Does it indicate the certification/approval status of those models and c. Yes IZ! No □ 
ifreview of any model(s) wi1l be needed? 

d. If needed, does the RP propose the appropriate level of review for the d. Yes IZ! No 0 
model(s) and how it will be accomplished? 

5. Does the RP explain how and when there will be opportunities for 
Yes IZ! No □ the public to comment on the study or project to be reviewed? 

6. Does the RP address expected in-kind contributions to be provided Yes IZ! No □ 
by the sponsor? 

If expected in-kind contributions are to be provided by the sponsor, does the YesD No □ 
RP list the expected in-kind contributions to be provided by the sponsor? n/a IZ! 
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7. Does the RP explain how the reviews will be documented? Yes [8J 

a. Does the RP address the requirement to document A TR comments a. Yes [8J 
using Dr Checks published comments and responses petiaining to the 
design and construction activities summarized in a report reviewed and 
approved by the MSC and posted on_ the home district website? 

No □ 

No □ 

8. Has the approval memorandum been prepared and does it 
Yes [8J No 0 

accompany the RP? 
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STATEMENT of TECHNICAL REVIEW 
COMPLETION OF AGENCY TECHNICAL REVIEW 

CERTIFICATION OF AGENCY TECHNICAL REVIEW 

The Agency Technical Review (ATR) has been completed forthe Draft Final version of the Definite 
Project Report with Integrated Environmental Assessment for the Piasa and Eagle's Nest Islands HREP. 
ATR was conducted as defined in the project's Review Plan to comply with the requirements of EC 1165-
2-214. During the ATR, compliance with established policy principles and procedures, utilizing justified 
and valid assumptions, was verified. This included review of: assumptions, methods, procedures, and 
material used in analyses, alternatives evaluated, the appropriateness of data used and level obtained, 
and reasonableness of the results, including whether the product meets the customer's needs 
consistent with law and existing US Army Corps of Engineers policy. The ATR also assessed the District 
Quality Control documentation and made the determination that the DQC activities employed appear to 
be appropriate and effective .. All comments resulting from the ATR have been resolved and the 
comments have been closed in DrChecks5

m. 

TBD 

ATR Team Leader 

TBD 

CPT. Matt Collins 

Project Manager 

CEMVS 

Dave Busse 

Chief, Engineering & Construction Division 
CEMVS 

Brian Johnson 

Chief, Environmental Compliance 

CEMVP-RPEDN 

Philip Hollis 

Review Management Office 
Representative, CEMVD-PD-SP 

Date 

Date 

Date 

Date 

Date 
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WALLA WALLA COST ENGINEERING  
MANDATORY CENTER OF EXPERTISE 

 
COST AGENCY TECHNICAL REVIEW 

 
CERTIFICATION STATEMENT 

 
For Project No. 145444 

 
MVS – Piasa and Eagle’s Nest Islands 

Habitat Rehabilitation and Enhancement Project 
 
The Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement 
Project, as presented by St Louis District, has undergone a successful Cost Agency 
Technical Review (Cost ATR), performed by the Walla Walla District Cost 
Engineering Mandatory Center of Expertise (Cost MCX) team.  The Cost ATR 
included study of the project scope, report, cost estimates, schedules, escalation, 
and risk-based contingencies.  This certification signifies the products meet the 
quality standards as prescribed in ER 1110-2-1150 Engineering and Design for 
Civil Works Projects and ER 1110-2-1302 Civil Works Cost Engineering.          
 
As of February 1, 2018, the Cost MCX certifies the estimated total project cost: 
 
FY2018 Project First Cost:     $26,746,000 
Fully Funded Amount:      $28,258,000 
  
It remains the responsibility of the District to correctly reflect these cost values 
within the Final Report and to implement effective project management controls 
and implementation procedures including risk management through the period 
of Federal Participation. 
 
 
 
 
 
 
            
     FOR: Michael P. Jacobs, PE, CCE  
      Chief, Cost Engineering MCX 
      Walla Walla District 

 



**** TOTAL PROJECT COST SUMMARY **** Printed:2/1/2018 
Page 1 of 4

PROJECT: DISTRICT: St. Louis District PREPARED: 12/19/2017
PROJECT  NO:P2 145444 POC:   CHIEF, COST ENGINEERING, Brandon Lewis
LOCATION: Madison & Jersey Counties, Illinois

This Estimate reflects the scope and schedule in report; Piasa & Eagle's Nest Islands HREP Feasibility Report

                            

Program Year (Budget EC): 2018
Effective Price Level Date: 1  OCT 17

 Spent Thru:

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1-Oct-17 INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)    ($K)    ($K)    (%)    ($K)    ($K)    ($K)  

A B C D E F G H I J K L M N O

06 FISH & WILDLIFE FACILITIES $14,984 $5,668 37.8% $20,652 0.0% $14,984 $5,668 $20,652 $0 $20,652 4.9% $15,712 $5,944 $21,656

__________ _________                   ____________ _________ _________ __________ ___________  _________ _________ ________________

CONSTRUCTION ESTIMATE TOTALS: $14,984 $5,668 $20,652 0.0% $14,984 $5,668 $20,652 $0 $20,652 4.9% $15,712 $5,944 $21,656

01 LANDS AND DAMAGES $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0

30 PLANNING, ENGINEERING & DESIGN $2,849 $1,078 37.8% $3,927 0.0% $2,849 $1,078 $3,927 $0 $3,927 7.5% $3,063 $1,159 $4,222
  

31 CONSTRUCTION MANAGEMENT $1,572 $595 37.8% $2,167 0.0% $1,572 $595 $2,167 $0 $2,167 9.8% $1,726 $653 $2,380

PROJECT COST TOTALS: $19,405 $7,341 37.8% $26,746  $19,405 $7,341 $26,746 $0 $26,746 5.7% $20,502 $7,756 $28,258

   CHIEF, COST ENGINEERING, Brandon Lewis
ESTIMATED TOTAL PROJECT COST: $28,258

  PROJECT MANAGER, Timothy Eagan  

  
  CHIEF, REAL ESTATE, xxx  

 

  CHIEF, PLANNING,xxx

  CHIEF, ENGINEERING, xxx

  CHIEF, OPERATIONS, xxx

  CHIEF, CONSTRUCTION, xxx

  CHIEF, CONTRACTING,xxx

  CHIEF,  PM-PB, xxxx

  CHIEF, DPM, xxx

Piasa & Eagle's Nest Islands HREP

Civil Works Work Breakdown Structure ESTIMATED COST

 

 

TOTAL PROJECT COST     
(FULLY FUNDED)

TOTAL 
FIRST 
COST

PROJECT FIRST COST       
(Constant Dollar Basis)

Filename: Piasa TPCS Jan 2018 ATR - MCX Check.xlsx
TPCS

I I 

- - - - - - - - - - - - - - -



**** TOTAL PROJECT COST SUMMARY **** Printed:2/1/2018 
Page 2 of 4

**** CONTRACT COST SUMMARY ****

PROJECT: DISTRICT: St. Louis District PREPARED: 12/19/2017
LOCATION: Madison & Jersey Counties, Illinois POC:   CHIEF, COST ENGINEERING, Brandon Lewis
This Estimate reflects the scope and schedule in report; Piasa & Eagle's Nest Islands HREP Feasibility Report

19-Dec-17 2018
 1-Oct-17 1  OCT 17

RISK BASED  

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)  Date   (%)    ($K)    ($K)    ($K)  

A B C D E F G H I J P L M N O
PHASE 1 - Dredging & Island Building

06 FISH & WILDLIFE FACILITIES $7,080 $2,678 37.8% $9,759 0.0% $7,080 $2,678 $9,759 2020Q1 4.1% $7,370 $2,788 $10,158

__________ _________ ________ ____________ _________ _________ __________ _________ _________ ________________
CONSTRUCTION ESTIMATE TOTALS: $7,080 $2,678 37.8% $9,759 $7,080 $2,678 $9,759 $7,370 $2,788 $10,158

01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

30 PLANNING, ENGINEERING & DESIGN

2.5%     Project Management $177 $67 37.8% $244 0.0% $177 $67 $244 2019Q2 4.9% $186 $70 $256

1.0%     Planning & Environmental Compliance $71 $27 37.8% $98 0.0% $71 $27 $98 2019Q2 4.9% $74 $28 $103
10.0%     Engineering & Design $708 $268 37.8% $976 0.0% $708 $268 $976 2019Q2 4.9% $743 $281 $1,024
1.0%     Reviews, ATRs, IEPRs, VE $71 $27 37.8% $98 0.0% $71 $27 $98 2019Q2 4.9% $74 $28 $103
0.5%     Life Cycle Updates (cost, schedule, risks) $35 $13 37.8% $48 0.0% $35 $13 $48 2019Q2 4.9% $37 $14 $51
1.0%     Contracting & Reprographics $71 $27 37.8% $98 0.0% $71 $27 $98 2019Q2 4.9% $74 $28 $103
2.0%     Engineering During Construction $142 $54 37.8% $196 0.0% $142 $54 $196 2020Q1 8.2% $154 $58 $212
1.0%     Planning During Construction $71 $27 37.8% $98 0.0% $71 $27 $98 2020Q1 8.2% $77 $29 $106
0.0%     Project Operations $0 $0 37.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

31 CONSTRUCTION MANAGEMENT

8.0%     Construction Management $566 $214 37.8% $780 0.0% $566 $214 $780 2020Q1 8.2% $612 $232 $844

0.0%     Project Operation: $0 $0 37.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
2.5%     Project Management $177 $67 37.8% $244 0.0% $177 $67 $244 2020Q1 8.2% $192 $72 $264

CONTRACT COST TOTALS: $9,169 $3,469 $12,638 $9,169 $3,469 $12,638 $9,593 $3,629 $13,222

ESTIMATED COST

Estimate Prepared:
Effective Price Level:

Program Year (Budget EC):
Effective Price Level Date:

Piasa & Eagle's Nest Islands HREP

TOTAL PROJECT COST (FULLY FUNDED)
PROJECT FIRST COST
(Constant Dollar Basis)

Civil Works Work Breakdown Structure

Filename: Piasa TPCS Jan 2018 ATR - MCX Check.xlsx
TPCS



**** TOTAL PROJECT COST SUMMARY **** Printed:2/1/2018 
Page 3 of 4

**** CONTRACT COST SUMMARY ****

PROJECT: DISTRICT: St. Louis District PREPARED: 12/19/2017
LOCATION: Madison & Jersey Counties, Illinois POC:   CHIEF, COST ENGINEERING, Brandon Lewis
This Estimate reflects the scope and schedule in report; Piasa & Eagle's Nest Islands HREP Feasibility Report

19-Dec-17 2018
 1-Oct-17 1  OCT 17

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)  Date   (%)    ($K)    ($K)    ($K)  

A B C D E F G H I J P L M N O
PHASE 2 - Dredging & Island Building

06 FISH & WILDLIFE FACILITIES $6,378 $2,413 37.8% $8,791 0.0% $6,378 $2,413 $8,791 2020Q3 5.1% $6,706 $2,537 $9,243
 

__________ _________ ________ ____________ _________ _________ __________ _________ _________ ________________
CONSTRUCTION ESTIMATE TOTALS: $6,378 $2,413 37.8% $8,791 $6,378 $2,413 $8,791 $6,706 $2,537 $9,243

01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

30 PLANNING, ENGINEERING & DESIGN

2.5%     Project Management $159 $60 37.8% $219 0.0% $159 $60 $219 2020Q1 8.2% $172 $65 $237

1.0%     Planning & Environmental Compliance $64 $24 37.8% $88 0.0% $64 $24 $88 2020Q1 8.2% $69 $26 $95
10.0%     Engineering & Design $638 $241 37.8% $879 0.0% $638 $241 $879 2020Q1 8.2% $690 $261 $951
1.0%     Reviews, ATRs, IEPRs, VE $64 $24 37.8% $88 0.0% $64 $24 $88 2020Q1 8.2% $69 $26 $95
0.5%     Life Cycle Updates (cost, schedule, risks) $32 $12 37.8% $44 0.0% $32 $12 $44 2020Q1 8.2% $35 $13 $48
1.0%     Contracting & Reprographics $64 $24 37.8% $88 0.0% $64 $24 $88 2020Q1 8.2% $69 $26 $95
2.0%     Engineering During Construction $128 $48 37.8% $176 0.0% $128 $48 $176 2020Q3 10.4% $141 $53 $195
1.0%     Planning During Construction $64 $24 37.8% $88 0.0% $64 $24 $88 2020Q3 10.4% $71 $27 $97
0.0%     Project Operations $0 $0 37.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

31 CONSTRUCTION MANAGEMENT

8.0%     Construction Management $510 $193 37.8% $703 0.0% $510 $193 $703 2020Q3 10.4% $563 $213 $776

0.0%     Project Operation: $0 $0 37.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
2.5%     Project Management $159 $60 37.8% $219 0.0% $159 $60 $219 2020Q3 10.4% $176 $66 $242

CONTRACT COST TOTALS: $8,260 $3,125 $11,385 $8,260 $3,125 $11,385 $8,761 $3,314 $12,076

Estimate Prepared: Program Year (Budget EC):
Effective Price Level: Effective Price Level Date:

Piasa & Eagle's Nest Islands HREP

ESTIMATED COST
PROJECT FIRST COST
(Constant Dollar Basis)

TOTAL PROJECT COST (FULLY FUNDED)Civil Works Work Breakdown Structure

Filename: Piasa TPCS Jan 2018 ATR - MCX Check.xlsx
TPCS



**** TOTAL PROJECT COST SUMMARY **** Printed:2/1/2018 
Page 4 of 4

**** CONTRACT COST SUMMARY ****

PROJECT: DISTRICT: St. Louis District PREPARED: 12/19/2017
LOCATION: Madison & Jersey Counties, Illinois POC:   CHIEF, COST ENGINEERING, Brandon Lewis
This Estimate reflects the scope and schedule in report; Piasa & Eagle's Nest Islands HREP Feasibility Report

19-Dec-17 2018
 1-Oct-17 1  OCT 17

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)  Date   (%)    ($K)    ($K)    ($K)  

A B C D E F G H I J P L M N O
PHASE 3 - Stone Structure

06 FISH & WILDLIFE FACILITIES $1,526 $577 37.8% $2,103 0.0% $1,526 $577 $2,103 2021Q3 7.2% $1,636 $619 $2,255
  

__________ _________ ________ ____________ _________ _________ __________ _________ _________ ________________
CONSTRUCTION ESTIMATE TOTALS: $1,526 $577 37.8% $2,103 $1,526 $577 $2,103 $1,636 $619 $2,255

01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

30 PLANNING, ENGINEERING & DESIGN

2.5%     Project Management $38 $14 37.8% $52 0.0% $38 $14 $52 2021Q1 12.7% $43 $16 $59

1.0%     Planning & Environmental Compliance $15 $6 37.8% $21 0.0% $15 $6 $21 2021Q1 12.7% $17 $6 $23
10.0%     Engineering & Design $153 $58 37.8% $211 0.0% $153 $58 $211 2021Q1 12.7% $172 $65 $238
1.0%     Reviews, ATRs, IEPRs, VE $15 $6 37.8% $21 0.0% $15 $6 $21 2021Q1 12.7% $17 $6 $23
0.5%     Life Cycle Updates (cost, schedule, risks) $8 $3 37.8% $11 0.0% $8 $3 $11 2021Q1 12.7% $9 $3 $12
1.0%     Contracting & Reprographics $15 $6 37.8% $21 0.0% $15 $6 $21 2021Q1 12.7% $17 $6 $23
2.0%     Engineering During Construction $31 $12 37.8% $43 0.0% $31 $12 $43 2021Q3 14.9% $36 $13 $49
1.0%     Planning During Construction $15 $6 37.8% $21 0.0% $15 $6 $21 2021Q3 14.9% $17 $7 $24
0.0%     Project Operations $0 $0 37.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

31 CONSTRUCTION MANAGEMENT

8.0%     Construction Management $122 $46 37.8% $168 0.0% $122 $46 $168 2021Q3 14.9% $140 $53 $193

0.0%     Project Operation: $0 $0 37.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
2.5%     Project Management $38 $14 37.8% $52 0.0% $38 $14 $52 2021Q3 14.9% $44 $17 $60

CONTRACT COST TOTALS: $1,976 $747 $2,723 $1,976 $747 $2,723 $2,148 $813 $2,961

TOTAL PROJECT COST (FULLY FUNDED)

Estimate Prepared: Program Year (Budget EC):

Piasa & Eagle's Nest Islands HREP

Civil Works Work Breakdown Structure

Effective Price Level: Effective Price Level Date:

ESTIMATED COST
PROJECT FIRST COST
(Constant Dollar Basis)

Filename: Piasa TPCS Jan 2018 ATR - MCX Check.xlsx
TPCS



**** TOTAL PROJECT COST SUMMARY **** Printed:3/1/2017 
Page 1 of 1

PROJECT: DISTRICT: St. Louis District PREPARED: 1/13/2017
PROJECT  NO:P2 145444 POC:  CHIEF, COST ENGINEERING, Brandon Lewis
LOCATION: Madison & Jersey Counties, Illinois

This Estimate reflects the scope and schedule in report; Piasa & Eagle's Nest Islands HREP Feasibility Report
                            

Program Year (Budget EC): 2018
Effective Price Level Date: 1  OCT 17

 Spent Thru:
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1-Oct-16 INFLATED COST CNTG FULL

NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)    ($K)    ($K)    (%)    ($K)    ($K)    ($K)  
A B C D E F G H I J K L M N O

06 FISH & WILDLIFE FACILITIES $14,788 $3,808 25.8% $18,595 1.8% $15,061 $3,878 $18,939 $0 $18,939 4.7% $15,773 $4,061 $19,834
__________ __________                   ____________ _________ _________ __________ ____________  _________ _________ ________________

CONSTRUCTION ESTIMATE TOTALS: $14,788 $3,808 $18,595 1.8% $15,061 $3,878 $18,939 $0 $18,939 4.7% $15,773 $4,061 $19,834

01 LANDS AND DAMAGES $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0

30 PLANNING, ENGINEERING & DESIGN $2,811 $724 25.8% $3,535 3.6% $2,912 $750 $3,662 $0 $3,662 7.3% $3,126 $805 $3,931
  

31 CONSTRUCTION MANAGEMENT $1,554 $400 25.8% $1,954 3.6% $1,610 $415 $2,025 $0 $2,025 9.5% $1,763 $454 $2,217

PROJECT COST TOTALS: $19,153 $4,932 25.8% $24,084  $19,583 $5,043 $24,626 $0 $24,626 5.5% $20,661 $5,320 $25,982

   CHIEF, COST ENGINEERING, Brandon Lewis
ESTIMATED TOTAL PROJECT COST: $25,982

  PROJECT MANAGER, Timothy Eagan  
 

  CHIEF, REAL ESTATE, xxx  
 

  CHIEF, PLANNING,xxx

  CHIEF, ENGINEERING, xxx

  CHIEF, OPERATIONS, xxx

  CHIEF, CONSTRUCTION, xxx

  CHIEF, CONTRACTING,xxx

  CHIEF,  PM-PB, xxxx

  CHIEF, DPM, xxx

Piasa & Eagle's Nest Islands HREP

Civil Works Work Breakdown Structure ESTIMATED COST

 

 

TOTAL PROJECT COST     
(FULLY FUNDED)

TOTAL 
FIRST 
COST

PROJECT FIRST COST       
(Constant Dollar Basis)

Filename: Piasa TPCS Feb 2017 post DQC.xlsx
TPCS



**** TOTAL PROJECT COST SUMMARY **** Printed:3/1/2017 
Page 1 of 1

**** CONTRACT COST SUMMARY ****

PROJECT: DISTRICT: St. Louis District PREPARED: 1/13/2017
LOCATION: Madison & Jersey Counties, Illinois POC:   CHIEF, COST ENGINEERING, Brandon Lewis
This Estimate reflects the scope and schedule in report; Piasa & Eagle's Nest Islands HREP Feasibility Report

13-Jan-17 2018
 1-Oct-16 1  OCT 17

RISK BASED  
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL

NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)  Date   (%)    ($K)    ($K)    ($K)  
A B C D E F G H I J P L M N O

PHASE 1 - Dredging & Island Building
06 FISH & WILDLIFE FACILITIES $6,957 $1,791 25.8% $8,749 1.8% $7,086 $1,825 $8,910 2020Q1 4.0% $7,366 $1,897 $9,263

__________ __________ _________ ____________ _________ _________ __________ _________ _________ ________________
CONSTRUCTION ESTIMATE TOTALS: $6,957 $1,791 25.8% $8,749 $7,086 $1,825 $8,910 $7,366 $1,897 $9,263

01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

30 PLANNING, ENGINEERING & DESIGN
2.5%     Project Management $174 $45 25.8% $219 3.6% $180 $46 $227 2019Q2 4.9% $189 $49 $238
1.0%     Planning & Environmental Compliance $70 $18 25.8% $88 3.6% $73 $19 $91 2019Q2 4.9% $76 $20 $96

10.0%     Engineering & Design $696 $179 25.8% $875 3.6% $721 $186 $907 2019Q2 4.9% $756 $195 $951
1.0%     Reviews, ATRs, IEPRs, VE $70 $18 25.8% $88 3.6% $73 $19 $91 2019Q2 4.9% $76 $20 $96
0.5%     Life Cycle Updates (cost, schedule, risks) $35 $9 25.8% $44 3.6% $36 $9 $46 2019Q2 4.9% $38 $10 $48
1.0%     Contracting & Reprographics $70 $18 25.8% $88 3.6% $73 $19 $91 2019Q2 4.9% $76 $20 $96
2.0%     Engineering During Construction $139 $36 25.8% $175 3.6% $144 $37 $181 2020Q1 8.0% $155 $40 $195
1.0%     Planning During Construction $70 $18 25.8% $88 3.6% $73 $19 $91 2020Q1 8.0% $78 $20 $98
0.0%     Project Operations $0 $0 25.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

31 CONSTRUCTION MANAGEMENT
8.0%     Construction Management $557 $143 25.8% $700 3.6% $577 $149 $726 2020Q1 8.0% $623 $160 $783
0.0%     Project Operation: $0 $0 25.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
2.5%     Project Management $174 $45 25.8% $219 3.6% $180 $46 $227 2020Q1 8.0% $195 $50 $245

CONTRACT COST TOTALS: $9,012 $2,321 $11,333 $9,215 $2,373 $11,588 $9,629 $2,480 $12,109

ESTIMATED COST

Estimate Prepared:
Effective Price Level:

Program Year (Budget EC):
Effective Price Level Date:

Piasa & Eagle's Nest Islands HREP

TOTAL PROJECT COST (FULLY FUNDED)PROJECT FIRST COST
(Constant Dollar Basis)Civil Works Work Breakdown Structure

Filename: Piasa TPCS Feb 2017 post DQC.xlsx
TPCS



**** TOTAL PROJECT COST SUMMARY **** Printed:3/1/2017 
Page 1 of 1

**** CONTRACT COST SUMMARY ****

PROJECT: DISTRICT: St. Louis District PREPARED: 1/13/2017
LOCATION: Madison & Jersey Counties, Illinois POC:   CHIEF, COST ENGINEERING, Brandon Lewis
This Estimate reflects the scope and schedule in report; Piasa & Eagle's Nest Islands HREP Feasibility Report

13-Jan-17 2018
 1-Oct-16 1  OCT 17

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)  Date   (%)    ($K)    ($K)    ($K)  

A B C D E F G H I J P L M N O
PHASE 2 - Dredging & Island Building

06 FISH & WILDLIFE FACILITIES $6,348 $1,635 25.8% $7,982 1.8% $6,465 $1,665 $8,130 2020Q3 5.0% $6,789 $1,748 $8,537
 

__________ __________ _________ ____________ _________ _________ __________ _________ _________ ________________
CONSTRUCTION ESTIMATE TOTALS: $6,348 $1,635 25.8% $7,982 $6,465 $1,665 $8,130 $6,789 $1,748 $8,537

01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

30 PLANNING, ENGINEERING & DESIGN
2.5%     Project Management $159 $41 25.8% $200 3.6% $165 $42 $207 2020Q1 8.0% $178 $46 $224
1.0%     Planning & Environmental Compliance $63 $16 25.8% $79 3.6% $65 $17 $82 2020Q1 8.0% $70 $18 $89

10.0%     Engineering & Design $635 $164 25.8% $799 3.6% $658 $169 $827 2020Q1 8.0% $710 $183 $893
1.0%     Reviews, ATRs, IEPRs, VE $63 $16 25.8% $79 3.6% $65 $17 $82 2020Q1 8.0% $70 $18 $89
0.5%     Life Cycle Updates (cost, schedule, risks) $32 $8 25.8% $40 3.6% $33 $9 $42 2020Q1 8.0% $36 $9 $45
1.0%     Contracting & Reprographics $63 $16 25.8% $79 3.6% $65 $17 $82 2020Q1 8.0% $70 $18 $89
2.0%     Engineering During Construction $127 $33 25.8% $160 3.6% $132 $34 $165 2020Q3 10.0% $145 $37 $182
1.0%     Planning During Construction $63 $16 25.8% $79 3.6% $65 $17 $82 2020Q3 10.0% $72 $18 $90
0.0%     Project Operations $0 $0 25.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

31 CONSTRUCTION MANAGEMENT
8.0%     Construction Management $508 $131 25.8% $639 3.6% $526 $136 $662 2020Q3 10.0% $579 $149 $728
0.0%     Project Operation: $0 $0 25.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
2.5%     Project Management $159 $41 25.8% $200 3.6% $165 $42 $207 2020Q3 10.0% $181 $47 $228

CONTRACT COST TOTALS: $8,220 $2,117 $10,336 $8,405 $2,164 $10,569 $8,901 $2,292 $11,193

Estimate Prepared: Program Year (Budget EC):
Effective Price Level: Effective Price Level Date:

Piasa & Eagle's Nest Islands HREP

ESTIMATED COST PROJECT FIRST COST
(Constant Dollar Basis) TOTAL PROJECT COST (FULLY FUNDED)Civil Works Work Breakdown Structure

Filename: Piasa TPCS Feb 2017 post DQC.xlsx
TPCS



**** TOTAL PROJECT COST SUMMARY **** Printed:3/1/2017 
Page 1 of 1

**** CONTRACT COST SUMMARY ****

PROJECT: DISTRICT: St. Louis District PREPARED: 1/13/2017
LOCATION: Madison & Jersey Counties, Illinois POC:   CHIEF, COST ENGINEERING, Brandon Lewis
This Estimate reflects the scope and schedule in report; Piasa & Eagle's Nest Islands HREP Feasibility Report

13-Jan-17 2018
 1-Oct-16 1  OCT 17

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)  Date   (%)    ($K)    ($K)    ($K)  

A B C D E F G H I J P L M N O
PHASE 3 - Stone Structure

06 FISH & WILDLIFE FACILITIES $1,483 $382 25.8% $1,864 1.8% $1,510 $389 $1,899 2021Q3 7.1% $1,617 $416 $2,034
  

__________ __________ _________ ____________ _________ _________ __________ _________ _________ ________________
CONSTRUCTION ESTIMATE TOTALS: $1,483 $382 25.8% $1,864 $1,510 $389 $1,899 $1,617 $416 $2,034

01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

30 PLANNING, ENGINEERING & DESIGN
2.5%     Project Management $37 $10 25.8% $47 3.6% $38 $10 $48 2021Q1 12.2% $43 $11 $54
1.0%     Planning & Environmental Compliance $15 $4 25.8% $19 3.6% $16 $4 $20 2021Q1 12.2% $17 $4 $22

10.0%     Engineering & Design $148 $38 25.8% $186 3.6% $153 $39 $193 2021Q1 12.2% $172 $44 $216
1.0%     Reviews, ATRs, IEPRs, VE $15 $4 25.8% $19 3.6% $16 $4 $20 2021Q1 12.2% $17 $4 $22
0.5%     Life Cycle Updates (cost, schedule, risks) $7 $2 25.8% $9 3.6% $7 $2 $9 2021Q1 12.2% $8 $2 $10
1.0%     Contracting & Reprographics $15 $4 25.8% $19 3.6% $16 $4 $20 2021Q1 12.2% $17 $4 $22
2.0%     Engineering During Construction $30 $8 25.8% $38 3.6% $31 $8 $39 2021Q3 14.4% $36 $9 $45
1.0%     Planning During Construction $15 $4 25.8% $19 3.6% $16 $4 $20 2021Q3 14.4% $18 $5 $22
0.0%     Project Operations $0 $0 25.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

31 CONSTRUCTION MANAGEMENT
8.0%     Construction Management $119 $31 25.8% $150 3.6% $123 $32 $155 2021Q3 14.4% $141 $36 $177
0.0%     Project Operation: $0 $0 25.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
2.5%     Project Management $37 $10 25.8% $47 3.6% $38 $10 $48 2021Q3 14.4% $44 $11 $55

CONTRACT COST TOTALS: $1,921 $495 $2,415 $1,964 $506 $2,469 $2,131 $549 $2,680

TOTAL PROJECT COST (FULLY FUNDED)

Estimate Prepared: Program Year (Budget EC):

Piasa & Eagle's Nest Islands HREP

Civil Works Work Breakdown Structure

Effective Price Level: Effective Price Level Date:

ESTIMATED COST PROJECT FIRST COST
(Constant Dollar Basis)

Filename: Piasa TPCS Feb 2017 post DQC.xlsx
TPCS
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Piasa and Eagle's Nest HREP Jan 2017 Owner Cost Level 1 Page 1

Description UOM Quantity DirectCost ProjectCost

Owner Cost Level 1 15,582,407.65 19,152,641.00

06 FISH AND WILDLIFE FACILITIES LS 1.0000 11,217,407.65 14,787,641.00

30 PLANNING, ENGINEERING AND DESIGN LS 1.0000 2,811,000.00 2,811,000.00

31 CONSTRUCTION MANAGEMENT LS 1.0000 1,554,000.00 1,554,000.00

Labor ID: Madison EQ ID: EP14R05 Currency in US dollars TRACES MII Version 4.3
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Piasa and Eagle's Nest HREP Jan 2017 Owner Cost Level 2 Page 2

Description UOM Quantity DirectCost ProjectCost

Owner Cost Level 2 15,582,407.65 19,152,641.00

06 FISH AND WILDLIFE FACILITIES LS 1.0000 11,217,407.65 14,787,641.00

5,244,740.4915 6,957,219.8527
Phase 1 - Dredging & Island Building EA 1.0000 5,244,740.49 6,957,219.85

4,785,360.6819 6,347,846.2647
Phase 2 - Dredging & Island Building & Backwater Dredging EA 1.0000 4,785,360.68 6,347,846.26

1,187,306.4737 1,482,574.8812
Phase 3 - Stone Structure EA 1.0000 1,187,306.47 1,482,574.88

30 PLANNING, ENGINEERING AND DESIGN LS 1.0000 2,811,000.00 2,811,000.00

PED Through Completion of Project LS 1.0000 2,811,000.00 2,811,000.00

31 CONSTRUCTION MANAGEMENT LS 1.0000 1,554,000.00 1,554,000.00

CM Through Completion of Project LS 1.0000 1,554,000.00 1,554,000.00

Labor ID: Madison EQ ID: EP14R05 Currency in US dollars TRACES MII Version 4.3
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Piasa and Eagle's Nest HREP Jan 2017 Owner Cost Level 3 Page 3

Description UOM Quantity DirectCost ProjectCost

Owner Cost Level 3 15,582,407.65 19,152,641.00

06 FISH AND WILDLIFE FACILITIES LS 1.0000 11,217,407.65 14,787,641.00

5,244,740.4915 6,957,219.8527
Phase 1 - Dredging & Island Building EA 1.0000 5,244,740.49 6,957,219.85

5,244,740.4915 6,957,219.8527
Braided Chute - 200 Ft with Upstream Island EA 1.0000 5,244,740.49 6,957,219.85

4,785,360.6819 6,347,846.2647
Phase 2 - Dredging & Island Building & Backwater Dredging EA 1.0000 4,785,360.68 6,347,846.26

3,992,880.6819 5,296,610.7274
Braided Chute - 200 Ft with Upstream Island EA 1.0000 3,992,880.68 5,296,610.73

792,480.0000 1,051,235.5374
Backwater Dredging EA 1.0000 792,480.00 1,051,235.54

1,187,306.4737 1,482,574.8812
Phase 3 - Stone Structure EA 1.0000 1,187,306.47 1,482,574.88

21.3280 28.2919
Stone Structures with Notches TON 42,400.0000 904,306.47 1,199,574.88

283,000.0000 283,000.0000
Post Construction Monitoring & Adaptive Management EA 1.0000 283,000.00 283,000.00

30 PLANNING, ENGINEERING AND DESIGN LS 1.0000 2,811,000.00 2,811,000.00

PED Through Completion of Project LS 1.0000 2,811,000.00 2,811,000.00

31 CONSTRUCTION MANAGEMENT LS 1.0000 1,554,000.00 1,554,000.00

CM Through Completion of Project LS 1.0000 1,554,000.00 1,554,000.00

Labor ID: Madison EQ ID: EP14R05 Currency in US dollars TRACES MII Version 4.3



Project (less than $40M):
Project Development Stage/Alternative: 

Risk Category: Meeting Date: 11/7/2016

Total Estimated Construction Contract Cost = 14,787,641$              

CWWBS Feature of Work Contract Cost % Contingency $ Contingency Total

01   LANDS AND DAMAGES Real Estate -$                               0.00% -$                                -$                           

1 06 FISH AND WILDLIFE FACILITIES Braided Chute - 200 ft with Upstream Island 12,253,831$              26.88% 3,294,029$                 15,547,860$              

2 06 FISH AND WILDLIFE FACILITIES Stone Structure with Notches 1,199,575$                21.01% 252,082$                    1,451,657$                

3 06 FISH AND WILDLIFE FACILITIES Backwater Dredging 1,051,235$                22.07% 232,042$                    1,283,277$                

4 0.00% -$                                -$                           

5 -$                               0.00% -$                                -$                           

6 -$                               0.00% -$                                -$                           

7 0.00% -$                                -$                           

8 -$                               0.00% -$                                -$                           

9 -$                               0.00% -$                                -$                           

10 -$                               0.00% -$                                -$                           

11 -$                               0.00% -$                                -$                           

12 All Other Remaining Construction Items 283,000$                   2.0% 10.63% 30,085$                      313,085$                   

13 30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design 2,809,652$                9.37% 263,361$                    3,073,013$                

14 31 CONSTRUCTION MANAGEMENT Construction Management 1,552,702$                16.23% 251,937$                    1,804,639$                

XX FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) -$                                
KEEP
KEEP Totals
KEEP Real Estate -$                               0.00% -$                               -$                          
KEEP Total Construction Estimate 14,787,641$              25.75% 3,808,238$                 18,595,879$              
KEEP Total Planning, Engineering & Design 2,809,652$                9.37% 263,361$                    3,073,013$                
KEEP Total Construction Management 1,552,702$                16.23% 251,937$                    1,804,639$                
KEEP
KEEP Total Excluding Real Estate 19,149,995$             23% 4,323,536$                23,473,531$             

Abbreviated Risk Analysis
Piasa & Eagle's Nest Islands HREP
Feasibility (Recommended Plan)
Low Risk: Typical Construction, Simple

D1R1B1Alternative:



Piasa & Eagle's Nest Islands HREP  D1R1B1
Feasibility (Recommended Plan) Risk Register
Abbreviated Risk Analysis

Meeting Date: 7‐Nov‐16

23%

Risk Element Feature of Work Concerns
PDT Discussions & Conclusions
(Include logic & justification for choice of 
Likelihood & Impact)

Impact Likelihood Risk Level
Line Item 

Magnitude 
($000)

Project	Management	&	Scope	Growth Maximum Project Growth 40%

PS-1 Braided Chute - 200 ft with Upstream Island Potential for scope growth, added features? 
Funding Difficulties? 

No concern for added features. Modeling has brought down 
the risk of the project not accomplishing the intent. Siltation 
risk for dredging has been mitigated through adaptive 
management. Funding may be difficult because of the 
magnitude of this portion of the project and the typical amount 
of construction funds received each year. Additional mob & 
demobs may be needed.

Marginal Likely 2 $12,254k

PS-2 Stone Structure with Notches Potential for scope growth, added features? No concern for added features. Modeling has brought down 
the risk of the solution not accomplishing the intent. Negligible Unlikely 0 $1,200k

PS-3 Backwater Dredging Potential for scope growth, added features? 

No concern for added features. Modeling has brought down 
the risk of the solution not accomplishing the intent. Siltation 
risk for dredging has been mitigated through adaptive 
management. Additional mob & demobs may be needed.

Marginal Likely 2 $1,051k

PS-12 Remaining Construction Items Potential for scope growth, added features? 
No concern for added features. Post Construction Monitoring 
& Adaptive Management scope may grow depending on the 
requirements after construction.

Negligible Likely 1 $283k

PS-13 Planning, Engineering, & Design Funding Difficulties?

Funding may be difficult because of the magnitude of the 
portion of the project and the typical amount of construction 
funds received each year. Several mob and demobs will be 
needed. 

Marginal Likely 2 $2,810k

PS-14 Construction Management Funding Difficulties?

Funding may be difficult because of the magnitude of the 
portion of the project and the typical amount of construction 
funds received each year. Several mob and demobs will be 
needed. Increasing the construction management time.

Marginal Likely 2 $1,553k

Acquisition	Strategy Maximum Project Growth 30%

AS-1 Braided Chute - 200 ft with Upstream Island
Contracting plan firmly established?
8a or small business likely?

In the feasibility phase the contracting plan has not been 
established, but it is most likely that the contract will be awarded 
to an 8A or small business. Limited contractors will be able to do 
the work. Project will be broken into several contracts.

Marginal Likely 2 $12,254k

AS-2 Stone Structure with Notches Contracting plan firmly established?
8a or small business likely?

In the feasibility phase the contracting plan has not been 
established, but it is most likely that the contract will be awarded 
to an 8A or small business. Limited contractors will be able to do 
the work. Project will be broken into several contracts.

Marginal Likely 2 $1,200k

AS-3 Backwater Dredging Contracting plan firmly established?
8a or small business likely?

In the feasibility phase the contracting plan has not been 
established, but it is most likely that the contract will be awarded 
to an 8A or small business. Limited contractors will be able to do 
the work. Project will be broken into several contracts.

Marginal Likely 2 $1,051k

AS-12 Remaining Construction Items Post Construction Monitoring and Adaptive Management will be 
done in house.

Negligible Unlikely 0 $283k

AS-13 Planning, Engineering, & Design No concern that the acquisition strategy will affect the 
planning, engineering, and design. Negligible Unlikely 0 $2,810k



AS-14 Construction Management Contracting plan firmly established?
8a or small business likely?

In the feasibility phase the contracting plan has not been 
established, but it is most likely that the contract will be awarded 
to an 8A or small business. Limited contractors will be able to do 
the work. Project will be broken into several contracts.

Marginal Likely 2 $1,553k

Construction	Elements Maximum Project Growth 15%

CON-1 Braided Chute - 200 ft with Upstream Island
• Accelerated schedule or harsh weather schedule?  
• High risk or complex construction elements, site access, in-water?  

Flood/water level will impact construction. Dredge efficiency will 
be affected by woody debris. Threatened & endangered species 
may also impact the construction schedule.

Moderate Likely 3 $12,254k

CE-2 Stone Structure with Notches • Accelerated schedule or harsh weather schedule?  
• High risk or complex construction elements, site access, in-water?  

Flood/water level will impact construction. Dredge efficiency will 
be affected by woody debris. Threatened & endangered species 
may also impact the construction schedule.

Moderate Likely 3 $1,200k

CE-3 Backwater Dredging • Accelerated schedule or harsh weather schedule?  
• High risk or complex construction elements, site access, in-water?  

Flood/water level will impact construction. Dredge efficiency will 
be affected by woody debris. Threatened & endangered species 
may also impact the construction schedule.

Moderate Likely 3 $1,051k

CE-12 Remaining Construction Items • Accelerated schedule or harsh weather schedule?  
• High risk or complex construction elements, site access, in-water?  

Flood/water level may impact the available times to do the 
monitoring and adaptive management, but these will not be on a 
strict schedule.

Negligible Likely 1 $283k

CE-13 Planning, Engineering, & Design No concern that the construction elements will affect the 
planning, engineering, and design. Negligible Unlikely 0 $2,810k

CE-14 Construction Management • Accelerated schedule or harsh weather schedule?  
• High risk or complex construction elements, site access, in-water?  

Flood/water level will impact construction. Dredge efficiency will 
be affected by woody debris. Threatened & endangered species 
may also impact the construction schedule.

Marginal Likely 2 $1,553k

Specialty	Construction	or	Fabrication Maximum Project Growth 50%

SC-1 Braided Chute - 200 ft with Upstream Island Not applicable for this project.
Negligible Unlikely 0 $12,254k

SC-2
Stone Structure with Notches

Not applicable for this project.
Negligible Unlikely 0 $1,200k

SC-3
Backwater Dredging

Not applicable for this project.
Negligible Unlikely 0 $1,051k

SC-12
Remaining Construction Items 

Not applicable for this project.
Negligible Unlikely 0 $283k

SC-13
Planning, Engineering, & Design

Not applicable for this project.
Negligible Unlikely 0 $2,810k

SC-14
Construction Management

Not applicable for this project.
Negligible Unlikely 0 $1,553k

Technical	Design	&	Quantities Maximum Project Growth 20%

T-1 Braided Chute - 200 ft with Upstream Island

• Possibility for increased quantities due to loss, waste, or subsidence?
• Sufficient investigations to develop quantities?

Several methods of modeling have been applied to develop 
quantities, but there is still a potential for increase on the 
braided chute dredging if the upstream sediment plug 
migrates into the channel.

Moderate Possible 2 $12,254k

T-2

Stone Structure with Notches • Possibility for increased quantities due to loss, waste, or subsidence?
• Sufficient investigations to develop quantities?

Several methods of modeling have been applied to develop 
quantities. Marginal Possible 1 $1,200k

T-3
Backwater Dredging • Possibility for increased quantities due to loss, waste, or subsidence?

• Sufficient investigations to develop quantities?
Several methods of modeling have been applied to develop 
quantities. Marginal Possible 1 $1,051k

T-12
Remaining Construction Items 

Since it is already a guess as to the amount of adaptive 
management that may be needed post construction, it is very 
possible this could increase or decrease.

Negligible Likely 1 $283k

T-13
Planning, Engineering, & Design The PED of this project will not change based on the 

quantities developed for this project. Negligible Unlikely 0 $2,810k

T-14
Construction Management The CM of this project will not change based on the quantities 

developed for this project. Negligible Unlikely 0 $1,553k



Cost	Estimate	Assumptions Maximum Project Growth 25%

EST-1 Braided Chute - 200 ft with Upstream Island
• Assumptions regarding crew, productivity, overtime?
• Site accessibility, transport delays, congestion?

TSP estimate was a detailed estimate, created using MII and 
CEDEP software. Possibility of assumptions about crews, 
productivity, and site complications affecting the cost.  

Marginal Possible 1 $12,254k

EST-2
Stone Structure with Notches • Assumptions regarding crew, productivity, overtime?

• Site accessibility, transport delays, congestion?

TSP estimate was a detailed estimate, created using MII and 
CEDEP software. Possibility of assumptions about crews, 
productivity, and site complications affecting the cost.  

Marginal Possible 1 $1,200k

EST-3
Backwater Dredging • Assumptions regarding crew, productivity, overtime?

• Site accessibility, transport delays, congestion?

TSP estimate was a detailed estimate, created using MII and 
CEDEP software. Possibility of assumptions about crews, 
productivity, and site complications affecting the cost.  

Marginal Possible 1 $1,051k

EST-12
Remaining Construction Items Costs developed from previous projects. Negligible Possible 0 $283k

EST-13
Planning, Engineering, & Design • Reliability and number of key quotes? The engineering and design of this project has been taken 

into account in the work items above. Negligible Unlikely 0 $2,810k

EST-14
Construction Management • Reliability and number of key quotes?

The construction management of this project will not change 
based on the cost estimating method developed for this 
project.

Negligible Unlikely 0 $1,553k

External	Project	Risks Maximum Project Growth 20%

EX-1 Braided Chute - 200 ft with Upstream Island
• Potential for severe adverse weather?  
• Unanticipated inflations in fuel, key materials?

Weather impact was covered in construction elements, but there 
is a possibility that a key material, such as rock, could 
experience a significant cost increase affecting the braided 
chute and stone structure.

Moderate Possible 2 $12,254k

EX-2 Stone Structure with Notches • Potential for severe adverse weather?  
• Unanticipated inflations in fuel, key materials?

Weather impact was covered in construction elements, but there 
is a possibility that a key material, such as rock, could 
experience a significant cost increase affecting the braided 
chute and stone structure.

Moderate Possible 2 $1,200k

EX-3 Backwater Dredging • Potential for severe adverse weather?  
• Unanticipated inflations in fuel, key materials?

Weather impact was covered in construction elements, but there 
is a possibility that a key material, such as rock, could 
experience a significant cost increase affecting the braided 
chute and stone structure.

Negligible Unlikely 0 $1,051k

EX-12 Remaining Construction Items 
• Potential for severe adverse weather?  
• Unanticipated inflations in fuel, key materials? Weather impact was covered in construction elements. 

Negligible Unlikely 0 $283k

EX-13 Planning, Engineering, & Design • Potential for severe adverse weather?  
• Unanticipated inflations in fuel, key materials?

The PED of this project will not change because of weather or 
inflation of key materials. Negligible Unlikely 0 $2,810k

EX-14 Construction Management • Potential for severe adverse weather?  
• Unanticipated inflations in fuel, key materials?

The CM may increase if weather prolongs construction 
schedule, but this was covered in construction elements. Negligible Unlikely 0 $1,553k



ID Task Name Duration Start Finish

1 Piasa & Eagle's Nest HREP 721 days Mon 10/1/18 Fri 7/30/21
2 Phase 1 - Dredging & Isla 360 days Mon 10/1/18 Tue 3/3/20
3 Plans & Specs 180 days Mon 10/1/18 Mon 6/17/19
4 Acquisition 60 days Tue 6/18/19 Mon 9/9/19
5 Construction 120 days Tue 9/10/19 Tue 3/3/20
6 Phase 2 - Dredging & Isla 240 days Tue 10/1/19 Tue 9/8/20
7 Plans & Specs 60 days Tue 10/1/19 Mon 12/30/19
8 Acquisition 60 days Tue 12/31/19 Tue 3/24/20
9 Construction 120 days Wed 3/25/20 Tue 9/8/20

10 Phase 3 - Stone Structure 210 days Thu 10/1/20 Fri 7/30/21
11 Plans & Specs 60 days Thu 10/1/20 Wed 12/23/20
12 Acquisition 60 days Mon 1/4/21 Fri 3/26/21
13 Construction 90 days Mon 3/29/21 Fri 7/30/21

Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Q
2018 2019 2020 2021 2022 2023

Task

Split

Progress

Milestone

Summary

Project Summary

External Tasks

External Milestone

Deadline

Page 1

Project: Piasa HREP Construction Sch
Date: Thu 12/1/16



Assumptions -
 Stone - Stone prices are based on historical pricing of river contracts and considers some
areas that will require stone placement in shallow water. This will result in slower production
and will require light loading of stone barges. Overall average prices are considered for all locations

Dredging - The various disposal areas have been considered and avgerage dredging prices 
will be used for all project locations. Reference 2009 Kaskaskia Dredging IDIQ 
Solicitation 09-R-0734, Contract 09-C-0415 Escalate Price Level to 2016



GOVERNMENT ESTIMATE WORK SHEET
EC-DM

PROJECT:  Piasa  Island DATE: 27-Jul-2016

SUBJECT: Alternative D1R0B1 FILE:

UNIT ESTIMATED 
ITEM QUANTITY UNIT PRICE AMOUNT

Mobilization and Demobilization 1 JB 1,007,500
Braided Chute - 200ft with Rootless Blob - 
Stone for Islands 60,700 TN 22.00 1,335,400
Stone for Rootless Blob 56,000 TN 22.00 1,232,000
Stone for Disposal Riverside of Piasa Island 29,900 TN 22.00 657,800
Dredging - Disposal Riverside of Piasa Island 475,000 CY 9.00 4,275,000
Dredging - Disposal on Braided Islands 177,000 CY 9.00 1,593,000
Dredging - Disposal on Rootless Blob 233,000 CY 9.00 2,097,000
Backwater Dredging - 
Minimum (sediment plug removal) 156,000 CY 9.00 1,404,000

 

 
 

 
 
 
 
 
 

SUBTOTAL: $13,601,700
CONTINGENCIES: (in %) 30 $4,098,300
SUBTOTAL:------------------- $17,700,000
E & D  (in %)------------------ 15 $2,660,000
S & A.  (in %)----------------- 10 $1,770,000

TOTAL COST $22,130,000



GOVERNMENT ESTIMATE WORK SHEET
EC-DM

PROJECT:  Piasa  Island DATE: 27-Jul-2016

SUBJECT: Alternative D1R0B2 FILE:

UNIT ESTIMATED 
ITEM QUANTITY UNIT PRICE AMOUNT

Mobilization and Demobilization 1 JB 1,119,100
Braided Chute - 200ft with Rootless Blob - 
Stone for Islands 60,700 TN 22.00 1,335,400
Stone for Rootless Blob 56,000 TN 22.00 1,232,000
Stone for Disposal Riverside of Piasa Island 29,900 TN 22.00 657,800
Dredging - Disposal Riverside of Piasa Island 475,000 CY 9.00 4,275,000
Dredging - Disposal on Braided Islands 177,000 CY 9.00 1,593,000
Dredging - Disposal on Rootless Blob 233,000 CY 9.00 2,097,000
Backwater Dredging - 
Maximum (sediment plug removal plus interior) 311,000 CY 9.00 2,799,000

 

 
 

 
 
 
 
 
 

SUBTOTAL: $15,108,300
CONTINGENCIES: (in %) 30 $4,491,700
SUBTOTAL:------------------- $19,600,000
E & D  (in %)------------------ 15 $2,940,000
S & A.  (in %)----------------- 10 $1,960,000

TOTAL COST $24,500,000



GOVERNMENT ESTIMATE WORK SHEET
EC-DM

PROJECT:  Piasa  Island DATE: 27-Jul-2016

SUBJECT: Alternative D1R1B1 FILE:
\

UNIT ESTIMATED 
ITEM QUANTITY UNIT PRICE AMOUNT

Mobilization and Demobilization 1 JB 1,082,200
Braided Chute - 200ft with Rootless Blob - 
Stone for Islands 60,700 TN 22.00 1,335,400
Stone for Rootless Blob 56,000 TN 22.00 1,232,000
Stone for Disposal Riverside of Piasa Island 29,900 TN 22.00 657,800
Dredging - Disposal Riverside of Piasa Island 475,000 CY 9.00 4,275,000
Dredging - Disposal on Braided Islands 177,000 CY 9.00 1,593,000
Dredging - Disposal on Rootless Blob 233,000 CY 9.00 2,097,000
Stone Structures With Notches -
Island Connection between Piasa & Eagles Nest
Graded Stone A 42,400 TN 22.00 932,800
Backwater Dredging - 
Minimum (sediment plug removal) 156,000 CY 9.00 1,404,000

 
 

 
 
 
 
 
 

SUBTOTAL: $14,609,200
CONTINGENCIES: (in %) 30 $4,390,800
SUBTOTAL:------------------- $19,000,000
E & D  (in %)------------------ 15 $2,850,000
S & A.  (in %)----------------- 10 $1,900,000

TOTAL COST $23,750,000



GOVERNMENT ESTIMATE WORK SHEET
EC-DM

PROJECT:  Piasa  Island DATE: 27-Jul-2016

SUBJECT: Alternative D1R1B2 FILE:

UNIT ESTIMATED 
ITEM QUANTITY UNIT PRICE AMOUNT

Mobilization and Demobilization 1 JB 1,193,800
Braided Chute - 200ft with Rootless Blob - 
Stone for Islands 60,700 TN 22.00 1,335,400
Stone for Rootless Blob 56,000 TN 22.00 1,232,000
Stone for Disposal Riverside of Piasa Island 29,900 TN 22.00 657,800
Dredging - Disposal Riverside of Piasa Island 475,000 CY 9.00 4,275,000
Dredging - Disposal on Braided Islands 177,000 CY 9.00 1,593,000
Dredging - Disposal on Rootless Blob 233,000 CY 9.00 2,097,000
Stone Structures With Notches -
Island Connection between Piasa & Eagles Nest
Graded Stone A 42,400 TN 22.00 932,800
Backwater Dredging - 
Maximum (sediment plug removal plus interior) 311,000 CY 9.00 2,799,000

 
 

 
 
 
 
 
 

SUBTOTAL: $16,115,800
CONTINGENCIES: (in %) 30 $4,884,200
SUBTOTAL:------------------- $21,000,000
E & D  (in %)------------------ 15 $3,150,000
S & A.  (in %)----------------- 10 $2,100,000

TOTAL COST $26,250,000



GOVERNMENT ESTIMATE WORK SHEET
EC-DM

PROJECT:  Piasa  Island DATE: 27-Jul-2016

SUBJECT: Alternative D2R0B1 FILE:

UNIT ESTIMATED 
ITEM QUANTITY UNIT PRICE AMOUNT

Mobilization and Demobilization 1 JB 1,239,000
Braided Chute - 300ft with Rootless Blob - 
Stone for Islands 60,700 TN 22.00 1,335,400
Stone for Rootless Blob 88,500 TN 22.00 1,947,000
Stone for Disposal Riverside of Piasa Island 29,900 TN 22.00 657,800
Dredging - Disposal Riverside of Piasa Island 475,000 CY 9.00 4,275,000
Dredging - Disposal on Braided Islands 177,000 CY 9.00 1,593,000
Dredging - Disposal on Rootless Blob 475,000 CY 9.00 4,275,000
Backwater Dredging -  
Minimum (sediment plug removal) 156,000 CY 9.00 1,404,000

 
 

 
 

 
 
 
 
 
 

SUBTOTAL: $16,726,200
CONTINGENCIES: (in %) 30 $4,973,800
SUBTOTAL:------------------- $21,700,000
E & D  (in %)------------------ 15 $3,260,000
S & A.  (in %)----------------- 10 $2,170,000

TOTAL COST $27,130,000



GOVERNMENT ESTIMATE WORK SHEET
EC-DM

PROJECT:  Piasa  Island DATE: 27-Jul-2016

SUBJECT: Alternative D2R0B2 FILE:

UNIT ESTIMATED 
ITEM QUANTITY UNIT PRICE AMOUNT

Mobilization and Demobilization 1 JB 1,350,600
Braided Chute - 300ft with Rootless Blob - 
Stone for Islands 60,700 TN 22.00 1,335,400
Stone for Rootless Blob 88,500 TN 22.00 1,947,000
Stone for Disposal Riverside of Piasa Island 29,900 TN 22.00 657,800
Dredging - Disposal Riverside of Piasa Island 475,000 CY 9.00 4,275,000
Dredging - Disposal on Braided Islands 177,000 CY 9.00 1,593,000
Dredging - Disposal on Rootless Blob 475,000 CY 9.00 4,275,000
Backwater Dredging -  
Maximum (sediment plug removal plus interior) 311,000 CY 9.00 2,799,000

 
 

 
 
 

 
 
 
 
 
 

SUBTOTAL: $18,232,800
CONTINGENCIES: (in %) 30 $5,467,200
SUBTOTAL:------------------- $23,700,000
E & D  (in %)------------------ 15 $3,560,000
S & A.  (in %)----------------- 10 $2,370,000

TOTAL COST $29,630,000



GOVERNMENT ESTIMATE WORK SHEET
EC-DM

PROJECT:  Piasa  Island DATE: 27-Jul-2016

SUBJECT: Alternative D2R1B1 FILE:

UNIT ESTIMATED 
ITEM QUANTITY UNIT PRICE AMOUNT

Mobilization and Demobilization 1 JB 1,313,600
Braided Chute - 300ft with Rootless Blob - 
Stone for Islands 60,700 TN 22.00 1,335,400
Stone for Rootless Blob 88,500 TN 22.00 1,947,000
Stone for Disposal Riverside of Piasa Island 29,900 TN 22.00 657,800
Dredging - Disposal Riverside of Piasa Island 475,000 CY 9.00 4,275,000
Dredging - Disposal on Braided Islands 177,000 CY 9.00 1,593,000
Dredging - Disposal on Rootless Blob 475,000 CY 9.00 4,275,000
Stone Structures With Notches -  
Island Connection between Piasa & Eagles Nest  
Graded Stone A 42,400 TN 22.00 932,800
Backwater Dredging - 
Minimum (sediment plug removal) 156,000 CY 9.00 1,404,000

 

 
 
 
 
 
 

SUBTOTAL: $17,733,600
CONTINGENCIES: (in %) 30 $5,366,400
SUBTOTAL:------------------- $23,100,000
E & D  (in %)------------------ 15 $3,470,000
S & A.  (in %)----------------- 10 $2,310,000

TOTAL COST $28,880,000



GOVERNMENT ESTIMATE WORK SHEET
EC-DM

PROJECT:  Piasa  Island DATE: 27-Jul-2016

SUBJECT: Alternative D2R1B2 FILE:

UNIT ESTIMATED 
ITEM QUANTITY UNIT PRICE AMOUNT

Mobilization and Demobilization 1 JB 1,425,200
Braided Chute - 300ft with Rootless Blob - 
Stone for Islands 60,700 TN 22.00 1,335,400
Stone for Rootless Blob 88,500 TN 22.00 1,947,000
Stone for Disposal Riverside of Piasa Island 29,900 TN 22.00 657,800
Dredging - Disposal Riverside of Piasa Island 475,000 CY 9.00 4,275,000
Dredging - Disposal on Braided Islands 177,000 CY 9.00 1,593,000
Dredging - Disposal on Rootless Blob 475,000 CY 9.00 4,275,000
Stone Structures With Notches -
Island Connection between Piasa & Eagles Nest
Graded Stone A 42,400 TN 22.00 932,800
Backwater Dredging - 
Maximum (sediment plug removal plus interior) 311,000 CY 9.00 2,799,000

 
 

 
 
 
 
 
 

SUBTOTAL: $19,240,200
CONTINGENCIES: (in %) 30 $5,759,800
SUBTOTAL:------------------- $25,000,000
E & D  (in %)------------------ 15 $3,750,000
S & A.  (in %)----------------- 10 $2,500,000

TOTAL COST $31,250,000



REPLY TO 
ATTENTION OF 

CEMVS-DE 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS MO 63103-2833 

FEB 2 1 2018 

MEMORANDUM FOR Commander, Mississippi Valley Division (CEMVD-PD-SP/ 
Mr. Ben Robinson), 1400 Walnut Street, P.O. Box 80, Vicksburg, Mississippi 39181-0080 

SUBJECT: Major Subordinate Command (MSC) Review of the Draft Feasibility Study Report 
with Integrated Environmental Assessment for the Upper Mississippi River Restoration Piasa 
and Eagle's Nest Islands Habitat Rehabilitation and Enhancement Project (HREP), Mississippi 
River Miles 207.5-211.5, Madison and Jersey Counties, Illinois (Project# 145444). 

1. The St. Louis District requests the Mississippi Valley Division (MVD) to review the Draft 
Feasibility Study Report for the Piasa and Eagle's Nest Islands HREP. The report contains all 
information that is pertinent to the formulation , evaluation, comparison, and selection of the 
Tentatively Selected Plan. Three hard copies of the Draft Feasibility Study Report have been 
furnished with this memorandum as Enclosure 1 in addition to the document being loaded to the 
MVD ProjectWise. 

2. District Quality Control (DQC) of the Draft Feasibility Study Report was completed on 4 April 
2017. The signed DQC certification and documentation of comments and responses has been 
furnished with this memorandum as Enclosure 2. 

3. Office of Counsel Legal Sufficiency Certification was completed on 12 February 2018. The 
signed certification has been furnished with this memorandum as Enclosure 3. 

4. Agency Technical Review of the Draft Feasibility Report-was completed on 12 February 
2018. ATR documentation of comments and responses has been furnished with this 
memorandum as Enclosure 4. 

5. The Piasa and Eagle's Nest Islands HREP Fact Sheet has been furnished with this 
memorandum as Enclosure 5. 

6. The St. Louis District will schedule the MDM meeting with MVD to seek concurrence to 
release the draft document for public review. 

7. The points of contact are Mr. Brian Markert, District Program Manager, (314) 331-8455, 
brian.j.markert@usace.army.mil or Mr. Kip Runyon, Project Manager, (314) 331 -8396, 
kip.r.runyon@usace.army.mil. 

~t. rL~ _ A 

ANK.$~ 
, EN 

Commanding 



Corps of Engineers, St. Louis District
Non-federal sponsor: Illinois Department of Natural Resources
Federal project partner: U.S. Fish and Wildlife Service

April 3, 2017

UPPER MISSISSIPPI RIVER RESTORATION PROGRAM

PIASA & EAGLE’S NEST ISLANDS
MSC DECISION MILESTONE



AGENDA

• Introductions
• Meeting Purpose
• Study Overview
• Existing & Future Without Project 

Conditions
• Formulation of Alternatives
• Tentatively Selected Plan
• Reviews & Comments
• Schedule 
• MVD Decision
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MEETING PURPOSE
The intent of this milestone meeting is to brief the work 
conducted to date, and seek MSC concurrence on the 
following:

 Tentatively Selected Plan
 Release for public review
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STUDY AREA
5



COLLABORATIVE PARTNERS
• Illinois Department of Natural Resources
• U.S. Fish and Wildlife Service (USFWS) 
• Missouri Department of Conservation
• Illinois Natural History Survey
• Other stakeholders groups:  

• Great Rivers Land Trust
• Migratory Waterfowl Hunters, Inc.
• Illinois Federation of Outdoor Resources
• Alton Motorboat Club
• Alton Ski Club
• Alton Regional Convention and Visitors Bureau
• City of Alton

6



REGIONAL PROBLEMS
UMRR Habitat Needs Assessment (2000) identified the following 
habitat issues in Pool 26:
• Loss of side channel habitat
• Loss of contiguous backwater habitat
• Loss of island habitat

7

Mississippi River Commission map (1890).  Hatch marks = agriculture.



PROBLEMS
1. Loss of depth and flow in Piasa Chute
2. Loss of backwater habitat
3. Loss of diverse island mosaic

8

Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP



OPPORTUNITIES
Increase public use:
• Eco-tourism
• Recreational boating
• Recreational fishing and 

hunting
• Nature photography
• Environmental interpretation 

and education

9

Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP



OBJECTIVES
1. Increase aquatic side channel 

habitat with depth and flow 
diversity 

2. Increase connected backwater 
habitat with depth diversity for 
enhanced backwater fisheries 
habitat benefits

3. Restore diverse island mosaic

10

Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP

To restore and improve the quality and diversity of aquatic 
and island ecosystem resources within the study area.

STUDY PURPOSE:



CONSTRAINTS
Common Study Constraints:
• Be consistent with Federal, state, and local laws
• Not detrimentally affect cultural resources
• Not detrimentally increase flood heights or adversely affect private 

property
• Minimize negative impacts to aesthetics
• Minimize spread of invasives

Study Specific Constraints:
• Navigation - Ensure measures do not 
negatively impact 9-foot navigation channel.
• Avoid or minimize impacts to recreation.
• Avoid impacts to adjacent landowners.

11

Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP



EXISTING CONDITIONS 

12

Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP



Estimated from ISOPACH analysis; adjacent project calculations; 
imagery analysis

Side Channel habitat 
 Piasa Chute was estimated to accumulate as much as 7 feet over 

the 50-year period of analysis
 Estimated to lose 562 acres of suitable flowing side channel habitat

Piasa Island backwater expected to lose depth and surface area (49 
acres)
 Loss of rearing and foraging habitat for backwater fisheries
 Loss of connectivity with the river
 Loss of overwintering fish habitat

Island Habitat – historic islands would continue to be submerged

FUTURE WITHOUT PROJECT CONDITIONS
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Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP



CONCEPTUAL MODEL 14
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Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP

Measure Screening

Alternative_Formulation

Initial Array

Final Array

24 measures were identified as possible solutions
Evaluated with 45 different hydraulic model alternatives

Evaluated using the 4 P&G criteria
16 were eliminated

All possible combinations

8 action alternatives + no action

Evaluated using 4 P&G Criteria, CE/ICA, 4 Accounts



FINAL ARRAY OF ALTERNATIVES
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Restoration Measure

Al
te

rn
at

iv
e

D1 D2 B1 B2 R1 I1
No Action

1 X X X
2 X X X
3 X X X X
4 X X X X
5 X X X X
6 X X X
7 X X X
8 X X X X
9 X X X X

D1 – 200 ft braided dredge cut B1- Minimum backwater 
dredging R1- notched rock structure

D2 – 300 ft braided dredge cut B2 – Max backwater dredging I1 – Island diversity

Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP



HABITAT EVALUATION
- Habitat Suitability index models for striped bass (side 

channel); smallmouth buffalo (backwater); least tern 
(islands)

- Habitat analysis included reps from USFWS, IDNR, INHS
- Net benefits of all cover types are additive
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Alt. Output
(Net AAHU)

Construction 
Costs*

Annualized 
Construction
Cost

Annualized 
OMRR&R 
Costs**

Annualized 
AM & 
Monitoring 
Costs**

Total 
Annualized 
Cost

Average Cost Per 
Output
($/AAHU)

1 0.00 $0 $0 $0 $0 $0 -
2 366.5 $22,130,000 $839,791 $5,850 $11,800 $857,641 $2,340
3 376.3 $24,500,000 $929,728 $5,850 $11,800 $947,578 $2,518
4 430.1 $23,750,000 $901,267 $5,850 $11,800 $919,117 $2,137
5 430.2 $26,250,000 $996,137 $5,850 $11,800 $1,013,987 $2,352
6 417.4 $27,130,000 $1,029,532 $5,850 $11,800 $1,047,381 $2,509
7 417.8 $29,630,000 $1,124,402 $5,850 $11,800 $1,142,252 $2,734
8 447.6 $28,880,000 $1,095,941 $5,850 $11,800 $1,113,791 $2,488
9 447.4 $31,250,000 $1,185,878 $5,850 $11,800 $1,203,728 $2,690



COST EFFECTIVENESS 
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Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP

No 
Action

Alt 2 Alt 4 Alt 5

Alt 8



COST EFFECTIVE PLANS
19

Alt # Alternative Code Output 
(AAHU)

Cost ($)
(Total Annualized 
Cost)

Average Cost 
Per Unit 
($/AAHU)

1

D0B0R
(No Action)

0 0

2 D1B1R0I1 366.5 857,641 2,340

4 D1B1R1I1 430.1 919,117 2,137

5 D1B2R1I1 431.2 1,013,987 2,352

8 D2B1R1I1 447.6 1,113,791 2,488



BEST BUY ALTERNATIVES
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Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP

9A

Alternative 4

Alternative 8



INCREMENTAL COST OF BEST BUYS

21

Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP

Alternative Output
(Net 
AAHU)

Total 
Annualized 
Cost

Incremental 
Output

Incremental 
Cost 

Incremental 
Cost/Output 
($/AAHU)

1 – No 
Action

0 0 0 0 0

4 430.1 $919,117 430.1 $919,117 $2,137
8 447.6 $1,113,791 17.5 $194,674 $11,124



BEST BUY PLAN COMPARISON  
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Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP

B
es

t B
uy

 A
lt.

P&G Evaluation 
Criteria

P&G 
Accounts

Objectives

Ac
ce

pt
ab

ilit
y

C
om

pl
et

en
es

s

Ef
fe

ct
iv

en
es

s

Ef
fic

ie
nc

y

NER EQ OSE

Increase 
aquatic side 
channel 
habitat with 
depth and 
flow diversity 

Increase 
connected 
backwater 
habitat with 
depth diversity 
for enhanced 
backwater 
fisheries habitat 
benefits

Restore 
diverse 
island 
mosaic

1 Low Low Low Low Yes Yes Yes No No No

4 High High High High Yes Yes Yes Yes Yes Yes

8 High High High Low Yes Yes Yes Yes Yes Yes
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ALT 4 =TENTATIVELY SELECTED PLAN 
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Problems and 
Opportunities

Objectives and 
Constraints

Inventory and 
Forecasting Plan Formulation TSP

• 430.1 net AAHUs
• Average annual cost of $930,020 (FY18, 2.75%)
• $2,162 per AAHU
• 485 acres of side channel habitat
• 49 acres of backwater habitat
• 76 acres of island habitat



REVIEWS
• DQC – 81 comments generated, closed out.
• ATR – 103 comments generated (0 critical), Jerry Fuentes ATR Lead 

(SPK), closed out.
• IEPR – not applicable. 
• MVD – 10 comments generated, closed out.
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Concur Non-Concur Editorial
Plan Formulation 7 0 0
Real Estate 0 0 0
Environmental 0 0 0
Economics 2 0 0
No Comment 1 0 0

• No critical comments



KEY DATES/ITEMS OF NOTE
26

MDM PED CONSTRUCT AM & MonitorREPORT 
APPROVAL

4/3/18

PUBLIC
REVIEW

May 2018 Sep 2018 Oct 2019 Oct 2021 10 years



CONCLUSION / DISCUSSION/ 
RECOMMENDATIONS
• Concurrence on:

• Tentatively Selected Plan
• Release for Public Review
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DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS MO  63103-2833 

 

REPLY TO                       
ATTENTION OF                          

 
CEMVS-PM-F         6 April 2018 
 
MEMORANDUM FOR RECORD 
 
SUBJECT:  Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project, 
Upper Mississippi River Restoration Program, MSC Decision Milestone (MDM) Briefing 
 
1. The subject briefing was held by way of teleconference on 3 April 2018. The following 

representatives were in attendance from St. Louis District (MVS), Regional Planning and 
Environmental Division North (RPEDN), and Mississippi Valley Division (MVD) staff: 

 
MVS representatives: 
Brian Markert   Jasen Brown   Kip Runyon 
Brad Krischel   Jim Lovelace   Keli Broadstock   
 
RPEDN representatives: 
Camie Knollenberg  Jodi Creswell   Kat McCain 
Monique Savage   Evan Stewart    
 
MVD representatives: 
James Bodron   Jim Cole   James Briggs 
Gary Young   Katie Opsahl   Thatch Shepard 
Matt Mallard   Renee Turner 
 

2. Brian Markert, Kat McCain, and Kip Runyon briefed the MVD team on project-related 
activities to date leading to the team’s recommendation of the Tentatively Selected Plan 
(TSP). 
 

3. Questions regarding the future without project condition of Eagle’s Nest Island, historic 
and existing least tern habitat, island ownership, OMRR&R assumptions and 
responsibilities, potential boating club issues with the project, schedule duration between 
public review and final report approval, and a potential project name change were brought 
up during the briefing and were addressed by the team. 
 

4. MVD staff concurred with the TSP and provided verbal approval for release of the draft 
report for public review. 

 
5. The MVS point of contact is Brian Markert, brian.j.markert@usace.army.mil, 314-331-

8455.  
 
 
  
 
                                                                      Greg Kohler 
                                                                      Chief, Project Development Branch 
                                                                      St. Louis District  

mailto:brian.j.markert@usace.army.mil


11.EPLYTO 
ATTENTION OF: 

Dear Sir or Madam: 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOlllS, MISSOURI 63103-2833 

2May2018 

The U.S. Army Corps of Engineers St. Louis District has prepared a draft report entitled "Upper 
Mississippi River Restoration Piasa and Eagle's Nest Islands Feasibility Study with Integrated 
Environmen1al Assessment Habitat Rehabilitation and Enhancement Project." You are receiving this 
letter because you may be interested in this project. However. no action is required on your part. The 
project is located in Jersey and Madison counties, Illinois, near Grafton_ in Pool 26 between river miles 
207.5and211.5. The draft report addresses the goal to restore and imprO\e the qualit:, and di\ersit;> of 
aquatic and bland cc0s)'.>tcm resources \\ithin the stud) area. The repnrl describes alternative -~olution:-. 
and presents a tentatl\ el) selected restoration plan. The rcpon also sen cs to 110tif:, the public of the 
environmental effects of the project as required by la\\. These environmental effects are summarized in 
the report's Draft Finding of No Significant lmpact(s) (FON SI), which is unsigned. A signed FONS! is 
required before project construction can occur. The FONS! will not be signed into effect until all 
comments received as a result of this public review have been carefully considered. 

An electronic version of the draft report, titled "UMRR Piasa and Eagle's Nest Islands HREP Feasibility 
Study with Integrated EA'' is available online at: 

http://www.m vs. usace.army .mi 1/Pmtals/ 54/ docs/pm/Reports/EA/P iasaEaglesN estlsland sl-IREP .pdf 

You are welcome to comment on the content of the draft report. To submit a public comment please 
contact Dr. Kat McCain of our Environmental Planning Section, telephone 314-331-8047, or email at 
Kathryn.McCain@usace.anny.mil. For general project inquiries, please contact Mr. Brian Markert of our 
Project Development Branch, telephone 314-331-8455, or email at Brian.J.Markert@usace.army.mil. 
Written comments may be sent to our address below: 

US Army Corps of Engineers, St. Louis District 
ATTN: Environmental Planning PD-P (McCain) 

1222 Spruce St. 
St. Louis, MO 63103-2833 

The comment period runs from May 2, 2018 through June I, 2018. A public open house will be held on 
May 23, 2018 from 5:00 to 7:00 pm at the Alton Motor Boat Club located at I 1134 Harbor Dell, Godfrey, 
IL, 62035. 

Sincerely, 

~-'<" 'f N L.0('-

Brian Johnson 
Chief, Environmental Compliance Branch 



Upper Mississippi River Restoration 
Draft Feasibility Report with Integrated Environmental Assessment 

Piasa and Eagle’s Nest Islands HREP 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Enclosure 9 

Project Study Issue Checklist 
  



ENCLOSURE 8

REPLY TO 
ATTENTION OF: 

CECW-MVD 

DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 

WASHINGTON, D.C. 20314-1000 

0 5 JUN 2006 

MEMORANDUM FOR COMMANDER, MISSISSIPPI VALLEY DIVISION (CEMVD-PD) 

SUBJECT: Appendix A - Project Study Checklist for the Upper Mississippi River Restoration 
(UMRR) Program 

1. Reference CEMVD-PD-SP memorandum dated 30 April 2006, subject: as above. 

2. We have reviewed the enclosed project study checklist and concur that the checklist 
appropriately addresses programmatic issues associated with the UMRR program. As each 
individual project is formulated, please ensure that the district prepares the appropriate National 
Environmental Policy Act documentation and fully coordinates with the vertical team regarding 
any proposed land acquisition other than fee title to confirm that the appropriate estate is 
acquired. In the event a policy sensitive issue arises for an individual project, the district will 
coordinate a specific project study checklist with the MSC and HQUSACE for resolution through 
the vertical team. 

FOR THE COMMANDER: 

Encl THOMAS W. WATERS. P.E. 
Chief, MVD Regional Integration Team 
Directorate of Civil Works 



Appendix A 

PROJECT STUDY ISSUE CHECKLIST 

EC 1165-2-205 
31 March 2004 

Sensitive Policy Areas Which Require Vertical Team Coordination with 
MSC/HQUSACE to Washington: (Issues not previously accounted for in an 
Administration approved Feasibility/Chiefs Report) 

GENERAL PROJECT INFORMATION 

Project Name: (State, County, River Basin/Waterbody under Study) 
Upper Mississippi River Restoration {formerly Upper Mississippi River System
Environmental Management Program-UMRS-EMP), Habitat Rehabilitation and 
Enhancement Projects {HREPs), States of Illinois, Iowa, Minnesota, Missouri, 
and Wisconsin {including those river reaches having commercial navigation 
channels on the Mississippi River north of Cairo, Illinois; the Minnesota River, 
Minnesota; Black River, Wisconsin; St. Croix River, Minnesota and Wisconsin; 
Illinois Waterway, Illinois; and Kaskaskia River, Illinois). The HREP's 
restoration features address a longstanding trend of declining fish and wildlife 
habitat by producing immediate and long-term benefits to the UMRS at the 
system, reach, pool, and local scales. 

Project Description: (Need project description with general details, such as a fact 
sheet attached--if project is the same as authorization attach a summary, if 
different provide a description of what differs from original authorization, the 
authorizing language, and dimensions to give perspective of the change in scope 
and scale. If there was an authorizing report, what level approved it-i.e., 0MB, 
ASA(CW), HQUSACE (include date of approval). If no prior reports, give a 
more detailed description.) The Upper Mississippi River System-Environmental 
Management Program {UMRS-EMP) was authorized by Section 1103 of the 
Water Resources Development Act {WRDA) of 1986, Public Law 99-662, as 
amended {see attachment 1). Section 509 of WRDA 1999 reauthorized EMP as a 
continuing authority. 

Cost Sharing: (Describe the cost sharing for the project to be constructed. 
Describe whether the cost sharing follows general law or if there is other special 
cost sharing for the project.) EMP HREPs are either 100% Federally funded or 
require a non-Federal sponsor to pay 35% of the construction cost. Which of 
these options applies is governed by Section 906{e) of WRDA 1986. Section 
906{e) authorizes 100% Federal funding for projects that {1) are "located on 
lands managed as a national wildlife refuge," {2) benefit Federally threatened or 
endangered species, or (3) "provide benefits that are determined to be national" 
* Response where a "*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 



EC 1165-2•205 
31 March 2004 

(e.g., benefit andromous fish or species subiect to treaty). EMP has only used 
criteria 1 above; criteria 2 and 3 have not been used as a matter of 
administration policy. EMP HREPs that do not meet criteria 1 require a 35% 
percent non-Federal cost share. 

l. Has a NEPA document been completed? 
Response: YES~ NO~ 
Remarks: Each final HREP Definite Proiect Report (DPR) will contain an 
integrated environmental assessment and signed Finding of No Significant 
Impact (FONSI) and Findings of Compliance (FOC) statements. 

2. Will the NEPA Documentation be more than 5 years old at the time of PCA 
signing or construction initiation? 

Response: YES_* __ NO__K_ 
Remarks: 

3. Will the ESA Findings be more than 3 years old at the time of PCA signing or 
construction initiation? [Note: Findings refers to Corps documentation and/or US 
Fish and Wildlife Service's opinions and recommendations] 

Response: YES_*_ NO__K_ 
Remarks: 

4. Is ESA coordination complete? 

Response: YES __ NO X * 
Remarks: ESA coordination will be completed separately for each HREP. 

5. If an EIS/EA was completed for the project, has the Record of Decision/Finding of 
No Significant Impact been signed? 

Response: YES _ NO ~ 
Remarks: Each finalized HREP will include a signed FONSI and FOC, as they 
are completed. 

6. Is the proposed project consistent with the ROD/FONS!? 

Response: YES __ NO ~ 
Remarks: Each finalized HREP will include a signed FONSI and FOC, as they 
are completed. 

7. Has there been any changes in Federal environmental laws or Administration or 
Corps policy since original project authorization that makes updating necessary? 
* Response where a"*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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EC 1165-2-205 
31 March 2004 

[e.g., change to the Clean Air Act status for the project area ... going from attainment 
to non-attainment] 

Response: YES _* __ NO X 
Remarks: Should there be any changes to law or policy, these will be considered and 
accounted for in the NEPA documentation prepared for each HREP. 

8. Is there a mitigation plan? 

Response: a. Fish and Wildlife: YES * NO X --=---
b. Flood Damage: YES * NO __ X __ 
c. Cultural and Historic Preservation: YES * NO X --- ----------d. Recreation: YES * NO X 

Remarks: [If yes, identify and describe what is being mitigated and cost shared. 
Describe the authority for the cost sharing.] 

9. Are the mitigation plan(s) that are now being proposed the same as the authorized 
plan? 

Response: a. Fish and Wildlife YES __ NO __ * __ 
d. Flood Damage YES __ NO __ * __ 
e. Cultural and Historic Preservation YES __ NO * 
f. Recreation YES __ NO __ * __ 

Remarks: Not applicable. EMP requires no mitigation (see question #8). 

10. Is there an incremental analysis/cost effectiveness analysis of the fish and wildlife 
mitigation features based on an approved method and using an accepted model? 

Response: YES __ NO~ 
Remarks: Not applicable. EMP reguires no mitigation (see question #8). 

11. Is it expected that the project's fully funded cost would exceed the cost limit of 
Section 902 of WRDA 1986? [Note: for hurricane and storm damage reduction 
projects there are two separate 902 limits, one for initial project construction and one 
for periodic renourishment] 

Response: YES _* __ NO __ 
Remarks: [In this section provide the authorized project cost, price level, and current 
and fully funded project cost estimates and price levels] Not applicable. EMP has 
no Section 902 cost limit; it is a continuing authority per WRDA 1999, Section 
509. Cost estimates using appropriate price levels will be included in each 
HREP. 

12. Does the project involve HTRW clean-up? 
* Response where a"*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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Response: YES _* __ NO X 
Remarks: 

13. Does the work involve CERCLA covered materials? 

Response: YES _* __ NO X 
Remarks: 

14. Are the project purposes now being proposed different than the authorized 
project? [Note: different than specifically noted in authorization or noted in Chief's 
report and is it measured by project outputs] 

Response: YES _* _ NO X 
Remarks: 

15. Are there any proposed scope changes to the authorized project? [Reference: ER 
1105-2-100] 

Response: YES_*_ NO X 
Remarks: [Describe the authority that would enable the project to proceed without 
additional Congressional modification] 

16. Is Non-Federal work-in-kind included in the project? [Note: Credit to a non
Federal sponsor for work-in-kind must be based upon having an existing authority. 
Need to identify the authority and if not a general authority such as Sec 215, provide a 
copy of the authority.] 

Response: YES_* __ NO_ 
Remarks: Some, but not all, HREPs that require cost sharing may include work
in-kind services by the non-Federal sponsor. EMP was given work-in-kind 
authority by Section 221 of WRDA 1999. Section 221 of WRDA 1999 amended 
Section 906(e) of WRDA 1986 to include credit for in-kind services. Section 
1103(e)(7)(A) of WRDA 1986 governs cost sharing for EMP by reference to 
Section 906(e) of WRDA 1986. Section 906(e), as amended by Section 221, 
provides that not more than 80% of the non-Federal share of first costs for 
projects may be satisfied through work-in-kind. 

17. Does project have work-in-kind authority? [Note: If there is no existing authority, 
as determined in conjunction with District Counsel, the only other vehicle is to propose 
work-in-kind and rationale in the decision document and submit to HQUSACE for 
specific Congressional authorization.] 

Response: YES X NO __ *_ 
* Response where a "*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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Remarks: See the remarks for question #16. 

18. Are there multiple credit authorities (e.g., Sec. 104 & 215) including LERRDS, 
Work-In-Kind and Ability to Pay? [Note: See App. B of ER 1165-2-131. Describe the 
authority for work-in-kind and if authority exists, the PM should submit a completed 
App. B through the vertical team.] 

Response: YES .'.'.'..1L_ NO ---
Remarks: EMP has work-in-kind and LERRDS credit authorities. See the 
remarks for question #16 and attachment 2 for work-in-kind authorizing 
language. 

19. Is an Ability to Pay cost sharing reduction included in the proposed project? [If 
yes, fully describe the proposal, citing how this authority is applicable. Include a table 
showing the cost sharing by project purpose and expected Ability to Pay reductions.] 

Response: YES_* __ NO__..X....__ 
Remarks: 

20. Is the recommended plan different from the NED plan? [Note: if this answer is yes, 
then a series of questions arise that will need to be addressed in the Remarks section .. .is 
plan less costly than NED plan, is the plan more costly with the same cost sharing the 
same as NED plan ( exception), is plan more costly with all costs exceeding the cost of 
the NED plan at 100% non-Federal cost, or has ASA(CW) already granted an exception] 

Response: YES* __ NO X 
Remarks: Cost effectiveness/incremental cost analysis and IWR Plan will be used 
to evaluate the alternative using habitat benefits and costs to identify the NER 
plan for each HREP. 

21. Was a standard accepted Corps methodology/model used to calculate NED 
benefits? 

Response: YES X NO * 
Remarks: Cost effectiveness/incremental cost analysis and IWR Plan will be used 
to evaluate the alternative using habitat benefits and costs to identify the NER 
plan for each HREP. 

22. Are there non-standard benefit categories? [Reference ER 1105-2-100]. 

Response: YES_* NO _x_ 
Remarks: Only standard habitat categories will be used in accordance with Corps 
ecosystem authorities. 

* Response where a"*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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NAVIGATION COMPONENT (INLAND OR HARBOR) 

23. Is there a navigation component in the project? 

Response: YES __ NO X ---
(If yes, answer each of the following questions) 

24. Is there land creation? 

Response: YES_* __ NO __ 
Remarks: 

25. Is there a single owner and/or beneficiary which is not a public body? [Public 
body as defined by Section 221 of WRDA 1970] 

Response: YES_* __ NO __ 
Remarks: 

26. Are there proposals for Federal cost sharing of Local Service Facilities [e.g., 
dredging of non-Federal berthing areas] work? 

Response: YES_* __ NO __ 
Remarks: 

27. Is there sediment remediation proposed under Sec. 312 authority? [i.e., Section 
312 ofWRDA 1990 as amended by Section 205 ofWRDA 1996] 

Response: YES_* __ NO __ 
Remarks: 

28. Is there dredged material placement on beaches where the use is not the least 
costly environmentally acceptable plan? 

Response: YES_* __ NO __ 
Remarks: 

29. Will the dredged material be used for ecosystem restoration where the 
recommended plan is not the least costly environmentally acceptable plan? 

Response: YES_*_ NO __ 
Remarks: 

* Response where a "*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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30. Does the project have recreation navigation benefits? 

Response: YES_* __ NO __ _ 
Remarks: 

31. Does the project involve inland navigation harbor development? 

Response: YES_*_ NO __ 
Remarks: 

32. Can the resale or lease of lands used for disposal of excavated material recover the 
cost of the improvements? 

Response: YES_*_ NO 
Remarks: 

33. Will acquisition of land outside the navigation servitude be necessary for 
construction of the improvements (either the project or non-Federal facilities that will use 
or benefit from the project) and will this permit local entities to control access to the 
project. [The latter case is assumed to exist where the proposed improvement consists of 
a new channel cut into lands.] 

Response: YES_*_ NO __ 
Remarks: 

FLOOD DAMAGE REDUCTION COMPONENT 

34. Is there a flood damage reduction component in the project? 

Response: YES___ NO_X __ 
(If yes, answer each of the following questions) 

35. Is the project for protection of a single property or beneficiary? 

Response: YES_* __ NO __ _ 
Remarks: 

36. Is the project producing land development opportunities/benefits? [If land creation 
benefits are expected to occur, describe whether special cost sharing should apply.] 

Response: YES _* __ NO __ _ 
Remarks: 

* Response where a"*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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37. Is there any recommendation to cost share any interior drainage facilities? 

Response: YES _* __ 
Remarks: 

NO ---

38. Are there any windfall benefits that would accrue to the project sponsor or other 
parties? [If windfall benefits are expected to occur, describe whether special cost 
sharing should apply.] 

Response: YES _* __ NO ---
Remarks: 

39. Are there non-structural buyout or relocation recommendations? 

Response: YES * NO __ _ 
Remarks: [If yes list the authority and describe what is proposed] 

40. Are the reallocation studies likely to change the existing allocated storage in lake 
projects? 

Response: YES_* __ NO __ _ 
Remarks: 

HURRICANE AND STORM DAMAGE REDUCTION COMPONENT 

41. Is there a Hurricane and Storm Damage Reduction component in the project? 

Response: YES__ NO X 
[If yes, answer each of the following questions] 

42. Does the project provide for protection of privately owned shores? 

Response: YES_* __ NO __ _ 
Remarks: 

43. Does the project provide for protection of undeveloped lands? 

Response: YES _* __ NO __ _ 
Remarks: 

44. Does the project provide for protection of Federally owned shoreline at Federal 
cost? [If yes, describe what is to be protected and who bears the federal cost.] 

* Response where a "*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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Response: YES _* __ 
Remarks: 

NO __ 

45. Does the project involve tidal or fluvial flooding, i.e. is it clear what the project 
purpose is and has the project been formulated as a hurricane and storm damage 
reduction project or flood damage reduction project? 

Response: YES_* __ NO __ _ 
Remarks: 

46. Is there any recommendation to cost share any interior drainage facilities? 

Response: YES_* __ NO __ _ 
Remarks: 

47. Is recreation> 50% of total project benefits needed to justify the project? 

Response: YES_* __ NO 
Remarks: 

48. Are there any parking or public access issues [no public access or none provided 
within 1/2 mile increments]? 

Response: YES_* __ NO __ _ 
Remarks: 

49. Are easements being provided to ensure public use and access? 

Response: YES NO_* __ _ NA ---
Remarks: 

50. Is there a Sec. 934 of WRDA 1986 extension of the period of authorized Federal 
participation? 

Response: YES_*_ NO __ 
Remarks: 

51. Are there any Sec. 111 of Rivers and Harbors Act of 195 8, as amended 
proposals? 

Response: YES _* _ NO 
Remarks: 

* Response where a "*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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ECOSYSTEM RESTORATION COMPONENT 

52. Is there an ecosystem restoration component of the project? 

Response: YES__x_ NO __ _ 
(If yes, answer each of the following questions) 

53. Has the project been formulated using cost effectiveness and incremental analysis 
techniques? 

Response: YES X 
Remarks: 

NO~ 

54. Was "IWR Plan" used to do cost effectiveness/incremental analysis? 

Response: YES X 
Remarks: 

NO~ 

55. Are all the benefits aquatic? 

Response: YES X NO __ * 
Remarks: Primary benefits and features will be aquatic and wetland, but we 
anticipate benefits to accrue to adiacent riparian areas as a result of the HREPs 

56. Is the project purpose for restoration of cultural or historic resources as opposed 
to ecosystem restoration? 

Response: YES_*_ NO X 
Remarks: 

57. Is there mitigation authorized or recommended? 

Response: YES_* __ NO X 
Remarks: 

58. Are there recommendations for other than restoring a degraded ecosystem [ e.g., 
creating new habitat where it has never been]? 

Response: YES __ * NO_X __ 
Remarks: 

59. Has the significance of the habitat been clearly identified? (Note: Under 
Remarks, describe the basis for determining the significance.] 

* Response where a "*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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Response: YES X NO __ * 
Remarks: Habitat within the project area (Upper Mississippi River System) was 
determined to be significant because it is a part of the Mississippi River Flyway 
and is a large contiguous floodplain habitat complex. The Flyway is 
internationally significant as it is utilized by 40% of all North American 
waterfowl and 326 total bird species representing 60% of all species in North 
America. The U.S. Department of the Interior lists large stream and rivers as an 
endangered ecosystem, with a documented 85-98% decline since European 
settlement. The National Research Council considers large streams and rivers to 
be the highest priority for aquatic restoration. The UMRS was also recognized 
by Congress in WRDA 1986 as a "nationally significant ecosystem". 

60. Has the restoration project been formulated for biological/habitat values? As 
opposed to, for example, water quality. 

Response: YES_x_ NO __ * 
Remarks: • All EMP projects are formulated for biological/habitat values and not 
for one item such as water quality. 

61. Is the project on non-public lands? 

Response: YES _* _ NO X 
Remarks: Both public and non-public lands will be used for this program. When 
private lands are required to implement a HREP, fee title or permanent easements 
would be acquired by the non-Federal sponsor. 

62. Does the project involve land acquisition where value> 25% of total project 
cost? 

Response: YES _* _ NO X 
Remarks: 

63. Are all the proposed recreation features in accord with ER 1105-2-100, Appendix 
E, Exhibit E-3? 

Response: YES __ NO~ 
Remarks: Not applicable. EMP HREPs do not include recreation features. 

64. Are there recommendations to include water quality improvement? 

Response: YES _* _ NO X 
Remarks: While the recommendations were not specifically formulated to address 
water quality, we do anticipate some water quality improvements as indirect 
benefits of habitat restoration activities. 
* Response where a"*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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65. Is the monitoring & adaptive management period proposal beyond 5 years after 
completion of construction? 

Response: YES~ NO __ 
Remarks: Long term monitoring and evaluation for EMP HREPs are authorized 
per WRDA 1986, Section 1103, subpart (e)(l)(A). 

66. Does the proposal involve land acquisition in other than fee title? 

Response: YES *X NO ---
Remarks: As each HREP is prepared, we may investigate the potential for 
acquisition of some permanent easements, in situations where an easement is the 
appropriate estate. This will be fully coordinated with counsel, real estate, and the 
vertical team. 

67. Are there recommendations for non-native species? 

Response: YES _* _ NO X 
Remarks: 

68. Does the project propose the use of navigation servitude? 

Response: YES _* _ NO X 
Remarks: 

RECREATION COMPONENT 

69. Is there a recreation component as part of the project? 

Response: YES__ NO X 
(If yes, answer each of the following questions) 

70. Is the cost of proposed recreation development> 10 % of the Federal project cost 
without recreation, [except for nonstructural flood damage reduction and hurricane and 
storm damage projects]? 

Response: YES_* __ NO __ 
Remarks: [Describe the proposal and whether ASA(CW) approval has been 
granted.] 

71. Are there recreation features located on other than project lands? 

* Response where a "*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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Response: YES _*_NO 
Remarks: 

72. Does the project involve/provide for waterfront development? 

Response: YES _* _ NO 
Remarks: 

73. Does the project involve the need to reallocate authorized storage [Sec III, App E, 
ER 1105-2-100]? 

Response: YES_*_ NO 
Remarks: 

74. Does the project include non-standard recreation facilities? [refer to ER 1105-2-
100, Appendix E, Exhibit E-2] 

Response: YES _* __ NO ---
Remarks: 

WATER SUPPLY COMPONENT 

75. Is there a water supply component as part of the project? 

Response: YES __ NO X 
(If yes, answer each of the following questions) 

76. Does the project use non-standard pricing for reallocated storage? 

Response: YES _* _ NO __ 
Remarks: 

77. Are there exceptions to model contract/agreement language? 

Response: YES_* __ NO 
Remarks: 

* Response where a"*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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CONCURRENCE 

~,l/111! 
Marvin Hubbell 
Project Manager 

J~&/ 1. I{~(!~ I) 
Teresa Kincaid 
Chief, Planning & Policy Branch 

~JJ~k 
RianHancks 
District Counsel 

~2 
D,,(P, // ~ 
~s 
Planning and Policy CoP (MSC) 

~~-~ 
La&yBarnett 
MSC Counsel 

Date: '3/t.u{O<.t> 

Date: -ft,VC' 

Date: J/4-)/Db 

Date: f ll/B6 

Date: 'f {lt. / OG 

* Response where a "*" requires coordination through vertical team and 
complete description of issues under "Remarks", before decision to approve 
project/report can be delegated. 
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Environmental Management Program Authorization* 

['Section 1103 of the Water Resources Development Act of 1986 (P.l. 99-662) as amended by 
Section 405 of the Water ResourcH Development Act of 1990 (P.L. 101-640), 
Section 107 of the Water Resources Development Act of 1992 (P.L. 102-560), 

Section 509 of the Water Resources Development Ad of 1999 (P .L. 106-53), and 
Section 2 of the Water Resources Development Technical Corrections of 1999 (P.L. 106-109).) 

SEC. 1103. U!>PER MISSISSIPPI RIVER PLAN, 

(a)(1) This section may be cited as the "Upper Mississippi River Management Act of 1986". 
(2) To ensure the coordinated development and enhancement of the Upper Mississippi 

River system, it is hereby declared to be the intent of Congress to recognize that system as a 
nationally significant ecosystem and a nationally significant commercial navigation system. 
Congress further recognizes that 1he system provides a diversity of opportunities and 
experiences. The system shall be administered and regulated in recognition of its several 
purposes. 

(bl For purposes of this section -
(1) tha terms "Upper Mississippi River system" and "system• mean those river reaches 

having commercial navigation channels on the Mississippi River main stem north of Cairo, 
IIHnois; the Minnesota River, Minnesota; Black River, Wisconsin; Saint Croix River, Minnesota 
and Wisconsin; Illinois River and Waterway, Illinois; and Kaskaskia River, Illinois; 

(2) the term "Master Plan• means the comprehensive master plan for the management of 
the Upper Mississippi River system, dated January 1, 1982, prepared by the Upper Mississippi 
River Basin Commission and submitted to Congress pursuant to Public Law 95-502; 

(3) the term "GREAT I, GREAT 11, and GRRM studies" means the studies entitled 
"GREAT Environmental Action T earn-GREAT I-A Study of the Upper Mississippi River", dated 
September 1980, "GREAT River Environmental Action Team-GREAT 11-A Study of the Upper 
Mississippi River", dated December 1980, and "GREAT River Resource Management Study", 
dated September 1982; and 

(4) the term "Upper Mississippi River Basin Association" means an association of the 
States of Illinois, Iowa. Minnesota, Missouri, and Wisconsin, formed for the purposes of 
cooperative effort and united assistance In the comprehensive planning for the use, protection, 
growth, and development of the Upper Mississippi River System. 

(c)(1) Congress hereby approves the Master Plan as a guide for future water policy on the 
Upper Mississippi RiVer system. Such approval shall not constitute authorization of any 
recommendation contained in the Master Plan. 

(2) Section 101 of Public Law 95-502 is amended by striking out the last two sentences of 
subsection (b), striking out subsection (i), striking out the final sentence of subsection 0), and 
redesignating subsection "(j)" as subsection "(i)". 

(d)(1) The consent of the Congress is hereby given to the States of Illinois, Iowa, Minnesota, 
Missouri, and Wisconsin, or any two or more of such States, to enter into negotiations for 
agreements, not in conflict with any lew of the United States, for cooperative effort and mutual 
assistance in the comprehensive planning for the use, protection, growth, and development of 
the Upper Mississippi River system, and to establish such agencies, Joint or otherwise, or 
designate an existing muHi-State entity, as they may deem desirable for making effective such 
agreements. To the extent required by Article I, section 10 of the Constitution, such 
agreement:, :ihall beoomo final only aft11r ralifi1:ation by _;m Mt of Congress. 

Attachment I 
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{2) The Secretary is authorized to enter into cooperative agreements with the Upper 
Mississippi River Basin Association or any other agency established under paragraph (1) of 
this subsection to promote and facilitate active State government participation in the river 
system management, development, and protection. 

(3) For the purpose of ensuring the coordinated planning and implementation of 
programs authorized In subsections (e) and (h)(2) of this section, the Secretary shall enter into 
an interagency agreement with the Secretary of the lnteriOr to provide for the direct 
participation of, and transfer of funds to, the Fish and Wildlife Service and any other agency or 
bureau of the Department of the Interior for the planning, design, implementation, and 
evaluation of such programs. 

(4) The Upper Mississippi River Basin Association or any other agency established under 
paragraph (1) of this subsection is hereby designated by Congress as the caretaker of the 
master plan. Any changes to the master plan recommended by the Secretary shall be 
submitted to such association or agency for review. Such association or agency may make 
such comments with respect to such recommendations and offer other recommended 
changes to the master plan as such association or agency deems appropriate and shall 
transmit such comments and other recommended changes to the Secretary. The Secretary 
shaD transmit such recommendations along with the comments and other reconvnended 
changes of such association or agency to the Congress for approval within 90 days of the 
receipt of such comments or recommended changes. 

(e) Program Authority 
( 1) Authority 

(A) In general. The Secretary, in consultation with the Secretary of the Interior and 
the States of IUinois, Iowa, Minnesota, Missouri, and Wisconsin, may undertake, 
as identified in the master plan 
(I) a program for the planning, construction, and evaluation of measures for fish 

and wYdlife habitat rehabilitation and enhancement; and 
(ii) implementation of a long-term resource monitoring, computerized data 

inventory and analysis, and applied research program. 
(B) Advisory committee. In carrying out subparagraph (A)(I), the Secretary shall 

establish an independent technical advisory committee to review projects, 
monitoring plans, and habitat and natural resource needs assessments. 

(2) REPORTS. - Not later than December 31, 2004, and not later than December 31 of 
every sixth year thereafter, the Secretary, in consultation with the Secretary of the Interior and 
the States of Illinois, Iowa, Minnesota, Missouri, and Wisconsin, shall submit to Congress a . 
report that -

(A) contains an evaluation of the programs described in paragraph (1); 
( B) describes the accomplishments of each of the programs; 
(C). provides updates of a systemic habitat needs assessment; and 
(D) identifies arr-J needed adjustments in the authorization of the programs. 

(3) For purposes of carrying out paragraph (1 )(A)(!) of this subsection. there Is authorized 
to be appropriated to the Secretary $22,750,000 for fiscal year 1999 and each fiscal year 
thereafter. 

(4) For purposes of carrying out paragraph (1)(A)(ii) of this subsection, there is authorized 
to be appropriated to the Secretary $10,420,000 for fiscal year 1999 and each fiscal year 
thereafter. 

(5) Authorization of appropriations.-There is authorized to be appropriated to carry out 
paragraph (1)(6) $350,000 tor each of fiscal years 1999 through 2009. 

(6) Transfer of amounts.-For fiscal year 1999 and each fiscal year thereafter, the 
Secretary, in consultation with the Secretary of the Interior and the States of Illinois, Iowa, 
Minnesota, Missouri, and Wisconsin, may transfer not to exceed 20 percent of the amounts 
appropriated to carry out clause {i) or (ii) of paragraph (1 )IA) to the amounts appropriated to 
carry out the other of those clauses. 
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(7)(A) Notwithstanding the provisions of subsection (a)(2) of this section, the costs of 
each project carried out pursuant to paragraph (1 )(A)(i) of this subsection shall be allocated 
between the Secretary and the appropriate non-Federal sponsor in accordance with the 
provisions ofsection 906(e) of this Act; except that the costs of operation and maintenance of 
projects located on Federal lands or lands owned or operated by a State or local govemment 
shall be bome by the Federal, State, or local agency that is responsible for management 
activities for fish and wildlife on such lands and, in the case of any project requiring non
Federal cost sharing, the non-Federal share of the cost of the project shall be 35 percent. 

(B) Notwithstanding the provisions ofsubsectlon (a)(2) of this section, the cost of 
implementing the activities authorized by paragraph (1)(A)(ii) of this subsection shall be 
allocated in accordance with the provisions of section 906 of this Act, as if such acti_vity was 
required to mitigate losses to fish and wildtife. 

(8) None of the funds appropriated pursuant to any authorization contained in this 
subsection shall be considered to be chargeable to navigation. 

{f) (1) The Secretary, in consultation with any agency established under subsection (d)(1) of 
this section, is authorized to implement a program of recreational projects for the system 
substantially in accordance with the recommendations of the GREAT I, GREAT 11, and GRRM 
studies and the master plan reports. In addition, the Secretary, in consultation with any such 
agency, shall, at Federal expense, conduct an assessment of the economic benefits 
generated by recreational activities In the system. The cost of each such project shall be 
allocated between the Secretary and.the appropriate non-Federal sponsor in accordance with 
title I ohhis Act. 

(2) For purposes of carrying out the program of recreational projects authorized in 
paragraph (1) of this subsection, there is authorized to be appropriated to the Secretary not to 
exceed $500,000 per fiscal year for each of the first 15 fiscal years beginning after the 
effective date of this section. 

(g) The Secretary shall, in his budget request, identify those measures developed by the 
Secretary, in consultation with the Secretary of Transportation and any agency established 
under subsection (d)(1) of this section, to be undertaken to increase the capacity of specific 
locks throughout the system by employing nonstructural measures and making minor 
structural improvements. 

(h)(1) The Secretary, in consultation with any agency established under subsection (d)(1) of 
this section, shall monitor traffic movements on the system for the purpose of verifying lock 
capacity, updating traffic projections, and refining the economic evaluation so as to verify the 
need for future capacity expansion of the system. 

(2) Determination. 
(A) In general. The Secretary in consultation with the Secretary of the Interior and the 

States of IIHnois, Iowa, Minnesota, Missouri, and Wisconsin, shall detennine the 
need for river rehabilitation and environmental enhancement and protection based 
on the condHlon of the environment, project developments, and projected 
environmental impacts from implementing any proposals resuHing from 
recommendations made under subsection {g) and paragraph (1) of this subsection. 

{Bl Requirements. The Secretary shall 
(i) complete the ongoing habitat needs assessment conducted un.der this paragraph 

not later than September 30. 2000; and 
(ii) include in each report under subsection (e)(2) the most recent habitat needs 

assessment conducted under this paragraph. 
(3) There Is authorized to be appropriated to the Secretary such sums as may be 

necessary to carry out this subsection. 
{i) (1) The Secretary shall, as he detennines feasible, dispose of dredged material from the 

system pursuant to the recommendations of the GREAT I, GREAT II, and GRRM studies. 
(2) The Secretary shall establish and request appropriate Federal funding for a program 

to facilitate productive uses of dredged material. The Secretary shall work with the States 
3 
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which have, within their boundaries, any part of the system to Identify potential users of 
dredged material. 

(j} The Secretary is authorized to provide for the engineering, design, and construction of a 
second lock at locks and dam 26, Mississippi River, Alton, Illinois and Missouri, at a total cost 
of $220,000,000, wHh a first Federal cost of $220,000,000. Such second lock shall be· 
constructed at or In the vicinity of the· location of the replacement lock authorized by section 
102 of Public Law 95-502. Section 102 of this Act shall apply to the project authorized by this 
subsection. 
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PUBLIC LAW 106-53-AUG.17, 1999 113 STAT. 295 

(b) REEVALUATION OF FLOOD CONTROL PROJECTS.-At the 33 use 2318 
request of a non-Federal interest for a flood control project, the note. 
Secretary shall conduct a reevaluation of a project authorized before 
the date of enactment of this Act to consider nonstructura] alter-
natives in light of the amendments made by subsection (a). 

(c) COST SHARING.-Section 103(b) of the Water Resources 
Deve]opment Act of 1986 (33 U.S.C. 2213(b)) is amended-

(!) by striking "The non-Federal" and inserting the fol-
lowing: · 

"(1) IN GENERAL.-The non-Federal"; and 
(2) by adding at the end the following: 
"(2) NON-FEDERAL CONTRIBUTION IN EXC~SS OF 35 PER· 

CENT.---At any time during construction of a project, if the 
Secretary determines that the costs of land, easements, rights· 
of-way, dredged material disposal areas, and relocations for 
the project, in combination with other costs contributed by 
the non-Federal interests, will exceed 35 percent, any additional 
costs for the project (not to exceed 65 percent of the total 
costs of the project) shall be a Federal responsibility and shall 
be contributed during construction as part of the Federal 
share.". 

SEC. 220. LAKES PROGRAM. 

Section 602(a) of the Water Resources Development Act of 
1986 (100 Stat. 4148; 110 Stat. 3758) is amended-

(!) in paragraph (14), by inserting "and nutrient moni-
toring" after "growth"; . 

(2) in paragraph (15), by striking "and" at the end; 
(8) in paragraph (16), by striking the period at the end 

and inserting a semicolon; and 
( 4) by adding at the end the following: 
"(17) Clear Lake, Lake County, California, removal of silt 

and aquatic gi:owth and meas1,1res to address excessive sedi-
mentation and high nutrient concentration; · . 

"(18) Flints Pond, Hollis, Hillsborough County, New Hamp
shire, removal of silt and aquatic grQwth and- measures to 
address excessive sedimentation; and 

"(19) Osgood Pond, Milford, Hillsborough County, New 
Hampshire, removal of silt and aquatic growth and measures 
to address excessive sedimentation.". 

SV:C. 221. ENHANCEMENT OF FISH AND WILDLIFE RESOURCES. 

Section 906(e) of the Water Resources Development Act of 
1986 (33 U.S,C. 2283(e)) is amended by inserting after the second 
sentence· the following: "Not more than 80 percent of the non• 
Federal share of such first costs may be satisfied. through in-kind 
contributions, including facilities, supplies, and services that are 
necessary to carry out the enhancement project.". 
SEC. 222. ~CHASE OF AMERICAN•MADE 1:QUIPMENT AND PROD· 33 USC 2201 

UC'l'S, note. 

(a} IN GENERAL.-lt is the sense of Congress that,.to the extent 
practicable, all equipment an~ products purchased with funds made 
available under this Act should be American made. 

{b) NOTICE TO RECIPIENTS OF AssISTANCE,-ln providing finan
cial assistance under this Act, the Secretary, to the greatest extent 
n1'<1t>tit><1hl1> ah<1ll nwwirJ,. tn 1>Arh 1'Pl'1n11>nf: oFt.h,. All11h1t.11nl'A JI not.it'A 
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Agency Technical Review of Final Draft Report Documentation 
  



From: Fuentes, Jerry W CIV CESPK CESPD (US)
To: Runyon, Kip R CIV USARMY CEMVP (US)
Subject: RE: Piasa and Eagle"s Nest Targeted ATR (UNCLASSIFIED)
Date: Thursday, June 21, 2018 11:08:05 AM
Attachments: Piasa Eagles Nest Feasibility Report Draft 14 Feb to 15 June 2018 JFComments.docx

Kip,
   Just a couple minor things I caught...I placed comments as margin notes.  Still quiet from RMO but it's vacation
season so....I just went ahead and did the review.

Jerry
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mailto:Kip.R.Runyon@usace.army.mil
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Purpose of Report.  The purpose of this draft Feasibility Report with Integrated Environmental Assessment, including the draft unsigned Finding of No Significant Impact, is to evaluate and document the decision-making process for the proposed Upper Mississippi River Restoration (UMRR) Habitat Rehabilitation and Enhancement Project (HREP) at Piasa and Eagle’s Nest Islands.  This report is being developed by the U.S. Army Corps of Engineers (Corps) with Illinois Department of Natural Resources (IDNR) serving as the non-Federal project sponsor.  This report provides planning (including National Environmental Policy Act compliance), engineering, and sufficient construction details of the Tentatively SelectedRecommended Plan (TSP) to allow final design and construction to proceed subsequent to document approval by the Mississippi Valley Division, U.S. Army Corps of Engineers. 

Study Area Location.  The Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project is located in Jersey and Madison counties, Illinois, near Grafton, in Pool 26 between Upper Mississippi River (UMR) river miles 207.5 and 211.5.  The study area is comprised of 1,381 acres of side channel, main channel, island, and backwater habitat.   

Problem Identification.  Human activity over the past two centuries within the Upper Mississippi River (UMR) basin, floodplain, and channel has altered the hydrology and biotic communities historically present in the Project. study area. These alterations have reduced the diversity and quality of aquatic (side channel and backwater) habitat, and reduced the acreage of island habitat.  These stressors are likely to continue, as will the decline of the quality of aquatic and island habitat; however, this Projectstudy provides an opportunity to improve the quality and diversity of important aquatic habitats. 

Study Goal and Objectives. The goal of the study is to restore and improve the quality and diversity of aquatic and island ecosystem resources within the study area.  The objectives identified to meet this goal are to:

1.  Increase aquatic side channel habitat with depth and flow diversity 

2.  Increase connected backwater habitat with depth diversity for enhanced backwater fisheries habitat benefits 

3. Restore diverse island mosaic



Plan Formulation, Evaluation, and Comparison. The following restoration measures were considered to achieve the study goal and objectives: 

· No Action

· Excavate Piasa Chute

· Excavate Piasa Island Backwater

· Construct river training structures

· Construct islands 

Hydraulic models (both numerical and small-scale physical) were used to generate feasible combinations of river training structures to maximize flow and depth without negatively impacting navigation and known mussel beds, and had stakeholder support.  Forty-five hydraulic alternatives were tested.  The measures retained from the hydraulics models were thanthen combined with the other considered management measures.  Due to the limited number of measures, the team generated project alternatives based on all possible combinations of measures.  This resulted in 8 action alternatives and the No Action Alternative that were moved forward as the final array of alternatives.  Cost and habitat benefits were estimated for each alternative.  Habitat benefits were estimated using the Habitat Evaluation Procedures (HEP).  Cost-effectiveness and incremental cost analyses were conducted to identify cost effective plans and reveal changes in cost for increasing levels of environmental outputs (i.e., average annual habitat unit). These analyses resulted in 3 “Best Buy” plans, including the No Action Alternative.  Best buy plans are defined as those cost effective plans which provide the greatest incremental increase in output (benefits) for the lowest incremental increase in cost.   These 3 alternatives were then compared and assessed on their ability to meet project objectives, NEPA compliance, and achieving the Corps PlanningPrinciples and GuidanceGuidelines evaluation criteria of acceptability, completeness, effectiveness, and efficiency (ER 1105-2-100).  

Plan Selection.  The Tentatively SelectedRecommended Plan (Alternative 4), shown in Figure ES-1, for the Piasa and Eagle’s Nest Islands HREP consists of multiplesmultiple measures to restore and improve the aquatic ecosystem structure and function by implementation of the following restoration measures:

· 200-ft wide braided channel excavation of Piasa Chute

· Excavation of the entrance of Piasa Island Backwater

· Construction of notched rock structure between Piasa and Eagle’s Nest Islands

· Construction of islands 

The Tentatively SelectedRecommended Plan (TSP) is the National Ecosystem Restoration (NER) plan and a best buy alternative that yields 430.1 net average annual habitat units (AAHUs) at an average cost of $2,121345 per AAHU (FY2018 federal discount rate of 2.75%).  It best meets the study objectives and is deemed acceptable by the non-federal sponsor IDNR, as well as, from U.S. Fish and Wildlife Service (USFWS), non-governmental organizations (NGOs), and the general public.  Implementation of the TSPplan would increase the quality and quantity of ecosystem resources and meet the needs for a large variety of native aquatic species.  Establishing connectivity between Piasa Island Backwater and the main channel of the Mississippi River would contribute to overwintering fish habitat as well as feeding areas for migratory wildlife; providing bathymetric diversity and flow within Piasa Chute would provide important side channel habitat within Pool 26; and restoring historic islands would allow the study area to realize the highest benefit to fish and wildlife.  The outputs are also consistent with the goals and objectives of the Upper Mississippi River Restoration Program.  

All restoration measures and activities are located on federally managed lands and waters and as such, the project first cost will be 100% federal.  Currently USACE and USFWS are in the process of adding the study area to the General Plan Lands Agreement between the USACE and the USFWS, subsequently to the Cooperative Agreement For Management of USACE General Plan Lands between the USFWS and IDNR (Appendix A, Authorization and Agreements).  Per these agreements the Illinois Department of Natural Resources (IDNR) will manage the lands and waters as a national wildlife refuge to enhance fish and wildlife.  Responsibility for the operation, maintenance, rehabilitation, replacement, and repair of the Piasa and Eagle’s Nest Islands HREP would be the responsibility of IDNR.

Based on Fiscal Year 2018 price levels, the current estimated project first cost is $24,62626,746,000 (including contingencies), which includes monitoring ($218,400) and adaptive management ($149,500) costs.  The averagetotal annualized total project first cost is $912,1701,008,546 (FY 2018 discount rate of 2.75%).  IDNR would be responsible for the operation, maintenance, repair, rehabilitation, and replacement (OMRR&R) at an estimated average annualized cost of $5,850 (including contingencies; FY 2018 discount rate of 2.75%). 

The St. Louis District Engineer has reviewed the study outputs, a gain of 430.1 net AAHUs, and determined that the implementation of the TSPRecommended Plan is in the Federal interest.  Therefore, the District Engineer recommends construction approval for the Piasa and Eagle’s Nest Islands HREP.  

		USACE | Executive Summary*

		ES-iii
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Figure ES-1.  Proposed project measures of the Tentatively SelectedRecommended Plan
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1. [bookmark: _Toc312134259][bookmark: _Toc516811885][bookmark: _Toc503858976]Study Background*

[bookmark: _Toc516811886][bookmark: _Toc503858977][bookmark: _Toc312134262][bookmark: _Toc312134260]Study Purpose and Scope of Investigation

The scope of this study focuses on proposed project measures that would improve side channel, backwater, and island habitats and improve overall ecosystem resources in the vicinity of the Upper Mississippi River Restoration (UMRR) Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project (HREP), follows the Corps of Engineers’ six-step planning process specified in Engineering Regulation (ER) 1105-2-100, and is consistent with agency management goals.  The process identifies and responds to problems and opportunities identified; provides a flexible and rational framework to make decisions; and allows the interested public and decision makers to be fully aware of the basic assumptions employed, data analyzed, risks and uncertainties identified, and significant implications of each alternative plan, including the “No Action” alternative.  The development and comparison of alternatives allow for the ultimate identification of the National Ecosystem Restoration (NER) plan. The NER plan reasonably maximizes ecosystem restoration benefits compared to costs, considering the cost effectiveness and incremental cost of implementing other restoration options, as well as, considering information that cannot be quantified, such as environmental significance, scarcity, socioeconomic impacts, and historic properties.   

[bookmark: _Toc516811887][bookmark: _Toc503858978]Authority

The UMRR was authorized in the Water Resources Development Act (WRDA) of 1986 (P.L. 99-662), Section 1103, the Upper Mississippi River Plan.  Section 1103(e) of WRDA 1986 outlines the following undertakings:

(A) a program for the planning, constructing, and evaluation of measures for fish and wildlife habitat rehabilitation and enhancement (UMRR-HREP);

(B) implementation of long-term resource monitoring program (UMRR- LTRM); and

(C) implementation of a computerized inventory and analysis system.  

The original authorizing legislation has been amended several times since its enactment.  The 1990 WRDA, Section 405, extended the original UMRR HREP and UMRR- LTRM authorization an additional five years to fiscal year 2002.  The 1992 WRDA, Section 107, amended the original authorization by allowing limited flexibility in how funds are allocated between the HREP program and the UMRR- LTRM element.  The 1992 WRDA also assigned sole responsibility for operation and maintenance (O&M) of habitat projects to the Federal, State, or local agency owner that is responsible for management activities for fish and wildlife on such lands.  The 1999 WRDA, Section 509, reauthorized UMRR HREP and UMRR- LTRM as a continuing authority with reports to Congress every 6 years and changed the non-Federal cost sharing percentage from 25 percent to 35 percent.  The 1999 Water Resources Development Technical Corrections, Section 2, corrected paragraph deletions/additions. The 2007 WRDA, Section 3177, allowed for the inclusion of water quality research in the applied research program for development of remediation strategies on the Mississippi River. The full text of the original authorization, as amended, is located in Appendix A, Authorization and Agreements. 

All proposed restoration measures and activities within the Project Areastudy area are located on federally managed lands and waters and as such, the project first cost will be 100% federal.  Currently USACE and USFWS are in the process of adding the study area to the General Plan Lands Agreement between the USACE and the USFWS, subsequently to the Cooperative Agreement For Management of USACE General Plan Lands between the USFWS and IDNR (Appendix A, Authorization and Agreements).  Per these agreements the Illinois Department of Natural Resources (IDNR) will manage the lands and waters as a national wildlife refuge to enhance fish and wildlife.  Responsibility for the operation, maintenance, rehabilitation, replacement, and repair of the Project would be the responsibility of IDNR.

[bookmark: _Toc516811888][bookmark: _Toc503858979]Project Sponsor

The Non-Federal Sponsor is the Illinois Department of Natural Resources (IDNR).   USFWS would serve as the Federal project sponsor.

[bookmark: _Toc516811889][bookmark: _Toc503858980]Study Area Description

The Piasa and Eagle’s Nest Island study area is approximately 1,381 acres of island, side channel, and backwater habitats located on the left descending bank of the Mississippi River, upstream of the city of Alton, Illinois in Madison and Jersey counties (Figure 1-1) between river miles (RM) 207.5 and 211.5.  The study area lies within Pool 26, a 40-mile reach of the Upper Mississippi River System (UMRS)[footnoteRef:2], beginning below Lock and Dam 25 (RM 241.4) near Cap au Gris, Missouri, and ending at Melvin Price Locks and Dam (RM 200.8) at Alton, Illinois.  The study area encompasses Piasa Island and Eagle’s Nest Island including Piasa Chute (the side channel between Piasa Island and the Illinois bankline), and the unnamed chute between Piasa Island and Eagle’s Nest Island.  [2:  The UMRS, as defined by the UMRR authorizing legislation includes the Upper Mississippi River from Minneapolis, Minnesota, to Cairo, Illinois, and navigable portions of the Minnesota, St. Croix, Black, and Kaskaskia Rivers] 


[bookmark: _Toc516811890][bookmark: _Toc503858981]Purpose and Need

The Corps proposes a project at Piasa and Eagle’s Nest Islands.  The feasibility study purpose is to determine Federal interest in restoring ecosystem structure and function in the Piasa and Eagle’s Nest Islands study area. .  The purpose of this Draft Feasibility Report with Integrated Environmental Assessment (EA), including the draft unsigned Finding of No Significant Impact (FONSI), is to evaluate the alternatives and provide a recommendation for the Piasa and Eagle’s Nest Islands.  The draft Feasibility Report and Integrated EA meet Corps of Engineers planning guidance and meet National Environmental Policy Act (NEPA) requirements.   This report is being developed by the U.S. Army Corps of Engineers (Corps) with the IDNR serving as the non-federal project sponsor.  This report provides planning, engineering, and sufficient construction details of the Tentatively SelectedRecommended Plan (TSP) to allow final design and construction to proceed subsequent to document approval.  

The need for the Project to restore side channel, island, and backwater habitats within the study area is based on the following factors:

· Through the Upper Mississippi River System Habitat Needs Assessment (Theiling, et al., 2000) restoring side channel habitat has been identified as a habitat need for Pool 26.  Pool 26 has approximately 3% of the total aquatic and floodplain habitat classified as side channel habitat (Theiling, et al., 2000).  Thus, existing side channel habitat is limiting within Pool 26 and the Project.  In general existing side channels have shallow depth (e.g., < 5 feet) and limited structural diversity (e.g., cover, depth, and flow) due to sedimentation.  Without action, side channel habitat would remain a limiting resource and would continue to decline impacting the survival and recruitment of various aquatic species, including riverine fishes and mussels.   The sedimentation rate of 0.14 ft/year has been calculated for Piasa Chute.  At this rate, without action, the average depth of Piasa Chute would decrease from 8.6 to 1.6 feet over 50 years (decrease of 83%), resulting in a loss of side channel habitat and quality of habitat.

· Through the Upper Mississippi River System Habitat Needs Assessment (Theiling, et al., 2000) restoring contiguous backwater habitat has been identified as a habitat need for Pool 26, and are important habitats required for functional year-round habitat. Existing backwater habitat on Piasa Island is generally shallow, turbid, and has limited connectivity with the main channel due to sedimentation.  Without action, the existing backwater habitat would continue to decline impacting the survival and recruitment of riverine fish species.  Utilizing the UMRR- LTRM data from 1993 to 2013, the average depth of the Piasa Island Backwater is 1.25 to 3.5 feet.  The St. Louis District has modeled a slough outside the Project (Simons, Simons, Ghaboosi, & Chen, 1988) but in close proximity (Brickhouse Slough, which separates Dresser Island at RM 206-209 from the Missouri shore) to Piasa and Eagle’s Nest Islands.   These estimates indicated the sediment deposition rate to be 0.5 inches per year.  Using this rate for Piasa Island Backwater would suggest that the backwater would fill in completely in approximately 60 years; however, based on aerial imagery analysis comparing 1971 to present day, the backwater has persisted in similar surface area (but it has gotten shallower).  The team assumed that areas <2 feet in depth currently would convert to land by year 50 which equates to a 37% loss of the existing backwater.   However, it is known that sediment loads increase at higher pool elevations so if a series of more severe flood events were to occur, the life expectancy could be much less than that projected.   The result of this sedimentation is a rapid conversion of water cover to land cover.  This conversion translates to a quantitative loss of habitat for migratory and resident wildlife.  In a similar manner, riverine fish are impacted by a loss of backwater spawning and rearing habitat.   

· Through the Upper Mississippi River System Habitat Needs Assessment (Theiling, et al., 2000) restoring island habitat has been identified as a habitat need for Pool 26.  Existing island habitat is approximately 5% of the existing aquatic and floodplain habitat in Pool 26 (Theiling, et al., 2000).  Within the Project, island habitat has been degraded primarily as a result of direct inundation resulting from lock and dam construction.  Without action, it is anticipated that historic islands would continue to be submerged reducing the availability of this habitat for aquatic and wildlife species.

[bookmark: _Toc476895641][bookmark: _Toc476920218][bookmark: _Toc476895642][bookmark: _Toc476920219][bookmark: _Toc516811891][bookmark: _Toc503858982]Project Selection

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Upper Mississippi River Restoration

Draft Feasibility Report with Integrated Environmental Assessment

Piasa and Eagle’s Nest Islands HREP

The IDNR identified the study area for potential inclusion in the Corps’ UMRR Program[footnoteRef:3].  The River Resources Action Team (RRAT) is an interagency coordination team of state, federal and non-governmental organizations.  The RRAT regularly meets to discuss and identify resource needs, stressors, ecosystem objectives, and identify potential future study locations within the Mississippi and Illinois Rivers located within the St. Louis District area of responsibility.   After considering resource needs and deficiencies pool by pool, the RRAT recommended and supported the Piasa and Eagle’s Nest Islands study area because it provides opportunities for significant island and aquatic ecosystem benefits; and the problems identified were considered to be within the Corps’ Ecosystem Restoration Mission.  A fact sheet[footnoteRef:4] was developed and approved by the Mississippi Valley Division (8 September 2010). [3:  For more details on the UMRR program HREP planning and sequencing see: http://www.mvr.usace.army.mil/Portals/48/docs/Environmental/EMP/HREP/MVS/PiasaEaglesNestIslands/Piasa%20and%20Eagles%20Nest%20Approved%20Final%20Packet%2012-Oct-2010.pdf (accessed  6 Dec 2017)]  [4:  Available at: http://www.mvr.usace.army.mil/Portals/48/docs/Environmental/EMP/HREP/MVS/PiasaEaglesNestIslands/Piasa%20and%20Eagles%20Nest%20Approved%20Final%20Packet%2012-Oct-2010.pdf] 
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[bookmark: _Toc503861966]Figure 11. Piasa and Eagle’s Nest Islands HREP Project Location and Vicinity
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[bookmark: _Toc516811892][bookmark: _Toc503858983]Resource Significance*

The Planning Guidance Notebook (2000) ER 11-5-2-100 defines significance in terms of institutional, public, and technical recognition. 

[bookmark: _Toc516811893][bookmark: _Toc503858984]Institutional Recognition

The formal recognition of the UMR Basin in laws, adopted plans, and other policy statements of public agencies and private groups illustrate the significance of the basin. The U.S. Congress recognized the UMR as a unique, “…nationally significant ecosystem and a nationally significant commercial navigation system…” in Section 1103 of the WRDA of 1986.  Institutional recognition of this resource’s significance was further recognized by Congress’ initial and continued authorization of the Upper Mississippi River Restoration program for the planning, construction, and evaluation of features for restoration of fish and wildlife habitat in the UMRS.

[bookmark: _Toc516811894][bookmark: _Toc503858985]Public Recognition

Ecosystem restoration and monitoring of the UMRS provide substantial benefits to the river communities, the UMRS region, and the nation.  UMRR, throughout its 30+ year history, has created public outreach opportunities related to HREP planning, construction, and evaluation, and long-term monitoring and research.  For example, Our Mississippi educational guide and quarterly newsletter of the U.S. Army Corps of Engineers highlight the work in the Mississippi River Basin.  It is published in cooperation with other state and federal agencies and other river interests to move toward long-term sustainability of the economic uses and ecological integrity of the river system.  

Additional public significance for the study area is through public outreach and conservation work being performed by the Great Rivers Land Trust.  This organization is dedicated to the preservation and enhancement of natural resources in the St. Louis Metropolitan Region.  The Great Rivers Land Trust has worked in the uplands to improve the Piasa Creek Watershed by reducing sedimentation in the 78,000 acre watershed located in portions of Jersey, Madison, and Macoupin counties in Illinois[footnoteRef:5].  [5:  Available online at: http://www.greatriverslandtrust.com/piasa-creek-watershed/ Accessed on 29 Sept 2016] 


Furthermore, Piasa and Eagle’s Nest Islands are locally recognized as public use areas for hunting, fishing, boating, and wildlife viewing.  Several organizations, including Migratory Waterfowl Hunters Inc., Alton Motorboat Club, Alton Waster skiWater Ski Club, and Illinois Federation for Outdoor Resources, are active within the study area and have been engaged in the planning process through public scoping.   

[bookmark: _Toc516811895][bookmark: _Toc503858986]Technical Recognition

Numerous scientific analyses and long-term evaluations of the UMRS have documented its significant ecological resources.  Since the early 20th century, researchers, government agencies, and private groups have studied the larger river floodplain system and proposed ecosystem restoration in the UMRS.  Numerous scientific analyses and long-term studies through the Corps’ UMRR- LTRM[footnoteRef:6] have documented significance of the resources in the UMRS.      [6:  The Corps provides overall leadership responsibility and funding of UMRR LTRM.  The UMRR LTRM is implemented by the U.S. Geological Survey in cooperation with Illinois, Iowa, Minnesota, Missouri, and Wisconsin.] 


In addition, technical resource agencies (federal, state, and non-profit) view the resources in Pool 26 as significant and are reflected in the ongoing habitat restoration efforts in the pool including the study at Piasa and Eagle’s Nest Islands, and completed HREPs located at Dresser Island and Pools 25 & 26 Islands.   In addition, Pool 26 is also a target for habitat restoration for the least tern, a federally listed bird species, through a floating habitat project managed by the Corps’ Rivers Project Office.  Furthermore, the habitat needs identified for the Piasa and Eagle’s Nest Islands HREP are in line with The Upper Mississippi River System Habitat Needs Assessment (Theiling, et al., 2000) which technically recognized the need to restore island, side channel, and contiguous backwater habitats within Pool 26.  

Furthermore, the Projectstudy area is located in one of the six 50-mile study reaches of the UMRR- LTRM.  Pool 26 was identified as a trend pool for the UMRR- LTRM to represent the conditions of the lower impounded reach (Pools 13-26) of the Upper Mississippi River.  The UMRR- LTRM conducts monitoring of water quality, aquatic and floodplain vegetation, land cover and land use, and fish communities.  More than 25 years of data have been collected within the study area through the UMRR- LTRM.  These monitoring data are being used to detect and explain the long-term trends in the river resources, and to increase our understanding of the ecology and management of the UMRS.  These data, along with observations made by the Corps, IDNR, and Illinois Natural History Survey (INHS) supported the planning, assessment, and future forecasting of proposed alternatives.   

[bookmark: _Toc312134263][bookmark: _Toc516811896][bookmark: _Toc503858987]Proposed Federal Action*

This HREP focuses on proposed restoration measures that would improve ecosystem resources (side channel, backwater, and island habitat) within navigation Pool 26 of the Upper Mississippi River. 

The federal action of selecting one of the alternatives for potential implementation will be determined by the U.S. Army Corps of Engineers, St. Louis District Engineer.  The District Engineer will also determine, based on the facts and recommendations contained herein, whether this Environmental Assessment (EA) is adequate to support a Finding of No Significant Impact (FONSI) or whether an Environmental Impact Statement (EIS) will need to be prepared.  This information will be updated with the TSP. 

[bookmark: _Toc516811897][bookmark: _Toc503858988][bookmark: _Toc312134270]Scoping and Coordination*

Scoping is an early and open process for determining the scope of issues to be addressed and for identifying the significant issues related to a proposed action.  Scoping was conducted during the planning process using a variety of communication methods with the affected public, agencies, and organizations.  

Scoping and coordination have been conducted with the following State and Federal agencies, and other interested parties:

· 

		USACE | Study Background*

		6







· Illinois Department of Natural Resources

· Illinois Natural History Survey

· IL State Historic Preservation Office

· U.S. Fish and Wildlife Service

· U.S. Environmental Protection Agency

· Migratory Waterfowl Hunters, Inc. 

· Alton Motorboat Club

· Alton  Waterski Club

· Great Rivers Land Trust

· Missouri Department of Conservation

· Illinois Federation for Outdoor Resources

· City of Alton, Illinois

· Batchtown Sportsmen Club

· ARTCO Marine





The input received during scoping was incorporated in the process of making decisions for the Projectstudy; however, the Corps must ultimately make the decision which direction the HREP will follow.  Appendix B, Coordination, documents the coordination.

[bookmark: _Toc516811898][bookmark: _Toc503858989]Coordination Meetings

Numerous coordination and stakeholder scoping meetings were held with Projectstudy cooperators to discuss problems, opportunities, project goal and objectives, potential restoration measures, and expected outcomes with and without the proposed project.  The following meetings demonstrated ongoing coordination:

		Date

		Entities



		2014 Jan 24

		Corps, IDNR, USFWS



		2014 Sep 04

		Corps, IDNR, USFWS, Migratory Waterfowl Hunters Inc., Illinois Federation of Outdoor Resources, Alton Motorboat Club, Alton Regional Convention and Visitors Bureau, Great Rivers Land Trust



		2014 Oct 14

		Corps, IDNR



		2015 Mar 11

		Corps, IDNR, USFWS, INHS, Migratory Waterfowl Hunters Inc., Illinois Federation of Outdoor Resources, Alton Motorboat Club, Alton Waterski Club, Great Rivers Land Trust, ARTCO Marine



		2015 Aug 26

		Corps, IDNR, USFWS, INHS, Migratory Waterfowl Hunters Inc., Alton Motorboat Club, Alton Waterski Club, Great Rivers Land Trust, Missouri Department of Conservation



		2016 Sep 09

		Corps, IDNR



		2016 Oct 04

		Corps, IDNR, USFWS, INHS, Migratory Waterfowl Hunters Inc., Alton Motorboat Club, Alton Waterski Club, Great Rivers Land Trust, City of Alton



		TBD23 May 2018

		Public Open House (Public Review 2 May – 1 June 2018)





[bookmark: _Toc516811899][bookmark: _Toc503858990]Public Review and Comments

In accordance with NEPA, the report with integrated environmental assessment and unsigned draft FONSI will bewas made available to interested members of the public during a 30-day public review period, yetconducted 2 May to be scheduled. 1 June, 2018. The report willwas be made available on the St. Louis District’s website along with a letter mailed to interested members of the public addressing where to find the report, how to provide comments, and the date of the public meeting.  Comments received during public review will bewere incorporated into the report where appropriate, and copies of written correspondence received will beare provided in Appendix B, Coordination.  	Comment by Fuentes, Jerry W CIV CESPK CESPD (US): Delete

The Projectstudy area is included in the Rivers Project Master Plan. The draft Rivers Project Master Plan was made available to the public from January to March 2013 with an Open House held at the National Great Rivers Museum on 22 January 2013 and the Clarksville Visitor Center on 23 January 2013.  The final draft review and comment period was held from 24 March 2014 to 25 April 2014 with an Open House held at the National Great Rivers Museum in Alton, Illinois on 16 April 2014.  Comments received applicable to the Project are included in Appendix B, Coordination.

[bookmark: _Toc312134271][bookmark: _Toc516811900][bookmark: _Toc503858991]Tribal Scoping

The United States government has a unique legal relationship with federally recognized American Indian tribes based on recognition of inherent powers of Tribal sovereignty and self-government.  Communication with federally recognized tribes was initiated with a USACE letter dated 2 December 2014.  Copies of all tribal correspondence are provided in Appendix B, Coordination.

[bookmark: _Toc312134272][bookmark: _Toc516811901][bookmark: _Toc503858992]Prior Studies and Reports

The following references provide further detail on the UMRS, including Pool 26, in terms of formation over geological time; physical, environmental, and cultural characteristics; social and economic conditions; and multi-purpose management:

USACE. 2015.  Rivers Project Master Plan Mississippi and Illinois Rivers[footnoteRef:7]. The Projectstudy area is included in the Corps Rivers Project Master Plan, which is a document that guides public use and natural resource management of the 48,792 acres of Federal public lands and 106,208 acres of water for environmental stewardship and recreation related purposes.   The Rivers Project Master Plan includes land and waters from Cairo, Illinois upstream to the tail waters of Locks and Dam 22 at Saverton, Missouri.   [7:  Available online at: http://www.mvs.usace.army.mil/Portals/54/docs/recreation/rivers/MasterPlan/2015MasterPlan/2015%20Rivers%20Project%20Master%20Plan.pdf  Accessed 4 January 2017] 


Chick, J.H., L.A. Soeken-Gittinger, E.N. Ratcliff, E.J. Gittinger, B.J. Lubinski, and R. Maher.  2008.  A Decade of Monitoring on Pool 26 of the Upper Mississippi River System: Water Quality and Fish Data from the Upper Mississippi River Restoration Environmental Management Program.   Illinois Natural History Survey Bulletin 39(6): 323-420.  This bulletin provides detailed information on water quality and fish monitoring from 1994 to 2004 in Pool 26 of the UMRS collected and analyzed by scientists at the Great Rivers Field Station, one of the six field stations associated with UMRR Long Term Resource Monitoring (LTRM).LTRM.  

Johnson, B.L., and K.H. Hagerty, eds. 2008. Status and Trends of Selected Resources of the Upper Mississippi River System.  U.S. Geological Survey, La Cross, WI.  Technical Report LTRMP 2008-T002. This report describes the UMRS and includes discussions on the historic and existing conditions, river monitoring and management, and ecosystem goals and indicators.  It also discusses the status and trends of biological, physical, and chemical indicators of system health developed through UMRR- LTRM. 

Theiling, C.H., C. Korschgen, H. DeHann, T. Fox, J. Rohweder, and L. Robinson. 2000. Habitat Needs Assessment for the Upper Mississippi River System: Technical Report.  U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La Crosse, WI.  Contract report prepared for U.S. Army Corps of Engineers, St. Louis District, St. Louis, MO. This report summarizes the first Habitat Needs Assessment of the UMRS and is designed to help guide future ecosystem restoration projects.  It describes and compares historical, existing, forecasted, and desired future conditions to identify habitat needs within the UMRS. 

McGuiness, D. 2000. A River that Works and a Working River: A Strategy for the Natural Resources of the Upper Mississippi River System.  Upper Mississippi River Conservation Committee (UMRCC), Rock Island, IL.  This report describes the critical elements of a strategy for the OMRR&R of the natural resources of the UMRS and its tributaries including the setting of restoration goals and objectives.  The report suggests nine objectives for successful resource management of the UMRS: 1) improve water quality, 2) reduce erosion, sediment, and nutrient impacts, 3) return natural floodplain, 4) restore seasonal flood pulse and periodic low flow conditions, 5) restore backwater connectivity, 6) manage sediment transport and deposition in floodplain and side channels, 7) manage dredging and channel maintenance, 8) sever pathways for exotic species, and 9) provide for passage at dams. 

Upper Mississippi River Restoration Environmental Design Handbook.  2012. Corps, Rock Island District, Rock Island, IL.  The design handbook of the UMRR evaluates project features and incorporates lessons learned throughout the lifetime of the program.  

Upper Mississippi River Restoration Ecosystem Restoration Objectives.  2009.  Corps.  This report is the final product of a planning process initiated in 2008 for the purpose of identifying areas for new restoration projects and identifying knowledge gaps at a system scale.  The Reportreport serves as a backdrop for the formulation of specific restoration projects and their adaptive ecosystem management components. 

WEST Consultants, Inc. 2000.  Upper Mississippi River and Illinois Waterway Navigation Feasibility Study – Cumulative Effects Study, Volumes 1-2.  Prepared by WEST Consultants, Inc. for the U.S. Army Corps of Engineers, Rock Island District, Rock Island, IL. This report describes the cumulative effects of the Upper Mississippi River and Illinois Waterway Navigation Feasibility Study on channel morphology and ecology and develops predictions of geomorphic and ecological conditions for the year 2050.

20102016 Report to Congress, Upper Mississippi River Restoration Environmental Management Program.  Corps, Rock Island District, Rock Island, IL.  This report is the most recent formal evaluation of the UMRR that evaluates the program; describes its accomplishments, including development of a systemic habitat needs assessment; and identifies certain program adjustments. 

Piasa Creek Watershed Project[footnoteRef:8]. Great Rivers Land Trust, in partnership with stated and federal agencies that reduced sedimentation in the 78,000 acre watershed located in portions of Jersey, Madison, and Macoupin counties in Illinois. Positive effects of the project include stormwater control, reduction of flash flooding, improved fish and wildlife habitat, and protection of sensitive ecosystems. The project has met and exceeded all of its goals to date. Interest and participation ofin the project has been embraced on a local, regional and national scale. [8:  Available online at: http://www.greatriverslandtrust.com/piasa-creek-watershed/ Accessed 9 March 2017] 


Upper Mississippi River Restoration Program Dresser Island Habitat Rehabilitation Enhancement Project.  1989. Corps, St. Louis District.  This report is the final feasibility study documenting the Corps planning process and selection of a plan to restore a backwater habitat within Pool 26 in close proximity to the Piasa and Eagle’s Nest Islands HREP.

Upper Mississippi River Restoration Program Pools 25 & 26 Islands Habitat Rehabilitation Enhancement Project.  2008. Corps, St. Louis District.   This report is the final feasibility study documenting the Corps planning process and selection of a plan to restore island habitat within Pools 25 and 26.  

Piasa Chute Investigation Upper Mississippi River Miles 208.0 - 216.0. St. Louis, Missouri:  Brown (2007). U.S. Army Corps of Engineers, St. Louis District.  This report investigates the hydraulic conditions of Piasa Chute.  

Great River Resource Management Study: Mississippi River (Saverton, MO to Cairo, IL. 1982.  This report addresses a multi-agency, interdisciplinary approach to planning for the management of the Mississippi River and related land resources from Saverton, Missouri to Cairo, Illinois. 




[bookmark: _Toc516811902][bookmark: _Toc503858993]Assessment of Existing Resources*

Section 2.1 assesses the existing conditions of resources within the study area and is organized by resource topic.  This is not a comprehensive discussion of every resource within the study area, but rather focuses on those aspects of the environment that were identified as relevant issues during scoping or may be affected by the considered alternatives. The environmental consequences on these resources are described in Chapters 8 and 9. 

[bookmark: _Toc516811903][bookmark: _Toc503858994]Resource History of the Study Area

The study area consists of two islands (Piasa and Eagle’s Nest Islands) and associated side channel and backwater habitats.  The area is bounded on the north by the State Highway 100 and bluffs that run along the Mississippi River.  The southern portion of the site is bounded by the alluvial floodplain located in Missouri.  Most of this floodplain is cut-off from the river by levees.  Prior to settlement, the area to the south of the study area was a mosaic of terrestrial and aquatic habitats.  The area to the north of the study area was a mix of forest and upland prairie.  The Projectstudy area site itself was a dynamic area of continuous changing formations of islands, wetlands, sand bars, side channels, and backwaters with varying depths. 

Since the mid-19th century, the U.S. Army Corps of Engineers has been charged by Congress to improve the Mississippi River for navigation through dredging, snagging and clearing, and channel constriction. The latter procedure began with authorization of the 4-foot channel in 1866, 4 ½-foot channel in 1878, and continued with a 6-foot channel in 1907.  Between 1930 and 1940, the Corps constructed the Upper Mississippi River and Illinois Waterway 9-Foot Channel Project.  Today, the 9-Foot Channel Project includes 37 locks and 1,200 miles of nine-foot deep navigable waterway in Illinois, Iowa, Minnesota, Missouri, and Wisconsin.   Levee construction began on the UMRS in the 1880s.  By 1890, much of the surrounding area to the study area, including a portion of Piasa Island itself, had been cleared for agriculture purposes.  Approximately 30 acres of Piasa Island were under cultivation, while the remainder was forested (Figure 2-1).  At that time, Eagle’s Nest Island was mainly mud and sand flats, but by 1932 it was forested.  There is no indication that Eagle’s Nest Island was ever cultivated.  While conversion of native habitat to agriculture affected the surrounding area, the impacts of constructing a stable and reliable navigation channel had greater impacts to the study area.  Figure  STYLEREF 1 \s 2 SEQ Figure \* ARABIC \s 1 1.  Mississippi River Commission map (1890).  Hatch marks = agriculture.



[bookmark: _Toc503861967]Figure 21.  Mississippi River Commission map (1890).  Hatch marks = agriculture.





In order to address complaints related to shallow water from steamboaters, a submergible dam was built in 1875-1877 between Piasa Island and the Missouri shore for the purpose of moving more water through the channel north of Piasa Island and deepening that channel for navigation.   However, after dam construction, a continuous rock ledge extending from the head of Piasa Island to the Illinois shore was discovered, which prevented the desired outcome to be achieved.  The dam was abandoned and the decision was made to close the channel north of Piasa Island, and adopt the southern channel as the navigation channel.   The dam was removed and additional dikes, including a dike from the Illinois shore to the head of Eagle’s Nest Island, were constructed to direct flow into the southern channel (USACE, 1881). Over time, these historic dikes and closing structures led to increased sedimentation at the upstream end of Piasa Chute (i.e., the northern channel), and decreased depth diversity within the chute.  Today, the navigation channel still runs south of both islands.  The location of the historic rock ledge has not been discovered through additional surveys that were collected during this study; therefore, the Corps assumed this historic ledge would not influence existing conditions or projected future conditions.  Additional hydrographic surveys would be collected during design to reduce the uncertainty related to this historic structure.  

As part of the construction of Lock and Dam 26 and the creation of Pool 26, Piasa and the other islands in the Projectstudy area were acquired by the federal government (Figure 2-2).  Construction of Lock and Dam 26 was completed in 1939.  The dam raised the water level in the vicinity of the Projectstudy area inundating much of the wetlands and smaller islands surrounding Piasa and Eagle’s Nest Islands.  Figure 2-3 provides a series of aerial photographs of the Projectstudy area from 1932 (pre-lock and dam), 1941 (post- lock and dam), 1979, and 2007. The gage data (Grafton gage located at RM 218.0) in 1932 was much lower as compared to the post-lock and dam photos which have more similar gage readings (Figure 2-3).  These raised gage data post-lock and dam are expected due to the inundation.  The raising of the water level frequently or permanently inundated parts of Piasa Island, which directly led to island loss and creation of more open water habitat.  In addition, several of the smaller islands were permanently inundated.  Figure  STYLEREF 1 \s 2 SEQ Figure \* ARABIC \s 1 2.  1942 Corps of Engineer map showing land acquisition (hatches indicate title vested in federal government)

[bookmark: _Toc503861968]Figure 22.  1942 Corps of Engineer map showing land acquisition (hatches indicate title vested in federal government)



Lock and Dam 26 was later replaced by the construction of Mel Price Locks and Dam (RM 200.5), located approximately 2 miles downstream of the original Lock and Dam 26.  Mel Price became operational by 1990, and the original Lock and Dam 26 was removed. 

[bookmark: _Toc516811904][bookmark: _Toc503858995]Description of Current Management

The projectstudy area encompasses approximately 1,381 acres of side channel, backwater, and island habitat.  Piasa Island and Eagle’s Nest Island are the main forested islands within the Project. study area. Piasa Chute and the unnamed chute between Piasa and Eagle’s Nest Islands are the primary side channels within the Projectstudy area.  

Lands (i.e., the islands) ofwithin the Projectstudy area are managed by the St. Louis Corps of Engineers’ Rivers Project Office, in partnership with the Illinois Department of Natural Resources (IDNR).  The Corps conducts forestry monitoring and management as well as conducts other wildlife monitoring surveys (e.g., bat surveys) as needed.   IDNR provides management support of Piasa Chute and the unnamed chute between Piasa and Eagles Nest Islands for migratory wildlife. 
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[bookmark: _Ref467058764][bookmark: _Toc503861969]Figure 23. Historic aerial images of Study Area. 

[bookmark: _Toc516811905][bookmark: _Toc503858996]Hydrology & Hydraulics

The series of lock and dams on the UMRS are not for flood storage; the river still experiences flood pulses during the spring, but the historic summer extreme low-flow conditions have been eliminated (Wlosinski & Hill, 1995).   Consequently, surface water elevations within the UMRS, including Pool 26, are higher than they were historically, especially at low discharges.  

The Pool 26 of the Mississippi River is managed by Mel Price Locks and Dam (RM 200.5) Environmental Pool Management (EPM).  EPM has been implemented since 1994 and attempts to create thousands of acres of wetland vegetation in the navigation pools, while still maintaining a safe and dependable navigation channel.  During early implementation of EPM, the navigation pool water level was held approximately 1-2 feet lower for a period of 30-45 days typically between May and July.  In more recent implementation, EPM has been targeting a 90+ day drawdown starting with a drawdown in March before centrachid spawn.  The “drawdown” is then followed by a slow rise back to “full pool” in late August or early September. What usually results is an expanse of wetland vegetation, that when flooded, provides habitat for both fish and wildlife.  The navigation pools are held either near the top of the operating range to improve fish spawning, held low to allow for maximum vegetation growth or somewhere in between depending on the determined needs and attainable river levels for that year.   For Pool 26, the operating pool limits range from 412.5 to 418.56 feet NAVD 88 (Figure 2-4).    Even with EPM, the annual hydrograph for Pool 26 does show a spring rise followed by relatively stable water elevations the rest of the year.  The average monthly water surface elevations for a historical period of record (1941-1980) and a more recent period of record (1981-2014) are shown in Figure 2-5.  Additional hydrology and hydraulics information can be found in Appendix C, Hydrology & Hydraulics. 

Sedimentation. Sedimentation rates in backwaters of Pool 26 have been estimated to be between 1 to 2 inches per year (GREAT III, 1982).  From a more recent model conducted by the St. Louis District (Simons, Simons, Ghaboosi, & Chen, 1988) estimating total deposition of sediment in close proximity to the Projectstudy area, the sediment deposition rate at Brickhouse Slough (located at RM 206-209 between Dresser Island and the Missouri shore) was calculated to be about 0.5 inches per year.  Within the study area, additional investigations have been performed to better understand the fluvial processes leading to the shallowing of Piasa Chute and Piasa Island Backwater. The St. Louis District conducted an investigation to evaluate the existing conditions and the hydrographic survey records between River Miles (RM) 208.0 and 216.0 (Brown, 2007).  The bathymetric analysis included surveys from 2004, 1998, 1987, 1983, 1977, 1971, and 1956.  Overall, the main river channel upstream of Piasa Chute remained unchanged, which can be explained by its location within the navigation pool and having adequate width and depth.   However, one change worthy of note is the scour hole (appx. 40 feet deep, 1 mile long, 1,000 ft wide) located 2 miles upstream of the entrance to Piasa Chute (RM 213.0-214.0) which switched back and forth from the right descending bank to the left descending bank between 1956 and 2004.  Brown (2007) concluded that based on the scour hole’s characteristics it can be considered to have direct consequences to the bathymetry of Piasa Chute.   Recent hydrographic surveys of the study area were performed in 2012, 2013, 2014, and 2015.  A line of scour near the north side of Eagle’s Nest Island is present in the surveys (Plates 4, 5, and 6).  This scour line suggests a substantial amount of energy entering the Piasa Chute exits between Piasa Island and Eagle’s Nest Island, leaving less energy to pass through the remainder of Piasa Chute (Brown, 2007).  In addition, the 2015 hydrographic survey discovered a large depositional area near RM 211 upstream of Eagle’s Nest Island along the Illinois bankline (PlatePlates 4, 5, and 6).  Sediment grab samples determined this structure to be a mix of hardened clay and woody debris.  This depositional area was observed through aerial photography (Figure 2-6; disregard the white cloud) and through field observations in 2015 during lower water conditions. This mass of material appears to influence the entrance conditions into Piasa Chute.  Immediately downstream of this depositional area depth increases to approximately 10 feet (Plates 4, 5, and 6). Additional surveys have documented that the mass of material is migrating downstream. 

The St. Louis District performed an ISOPACH analysis comparing 2006 to 2013 hydrographic surveys within Piasa Chute. This comparative analysis concluded that there has been net gain of material within Piasa Chute which has resulted in loss of depth and flow, and reduced habitat diversity (See Appendix C, Hydrology & Hydraulics, and Chapter 3 below for more details).  

Acoustic Doppler Current Profiler (ADCP) data were collected in May 2015 (Plate 12) to document the flow (feet per second) within the study area.  It appears that flow entering the Piasa Chute hugs the northern side of Eagle’s Nest Island with slightly faster flows being closer to Eagle’s Nest Island.  Within Piasa Chute the flows are very slow.  The ADCP data support the conclusion from Brown (2007) that the majority of flow entering the Piasa Chute c exits between Eagle’s Nest Island and Piasa Island, leaving  less flow (energy) to pass through the remainder of the side channel and promoting deposition.  

Within Piasa Island Backwater, further aerial imagery analysis and discussions with IDNR and USFWS have concluded that this backwater has lost depth over time which has led to reduced connectivity with the main channel.      
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[bookmark: _Toc503861970]Figure 24. Illustration of Environmental Pool Management for Pool 26 in relation to Melvin Price Locks and Dam and Piasa and Eagle’s Nest Islands.  Water surface elevations shown in feet NGVD 1929. Piasa –Eagle’s Nest Islands land surface elevations range from 417.65 to 426.18 ft NGVD 29 (417.22 – 425.75 NAVD 88).   
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[bookmark: _Toc503861971]Figure 25. Average monthly water surface elevations for the Mississippi River at Grafton, IL (RM 218.0) from 1941-1980 and from 1981-2014. 
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[bookmark: _Toc503861972]Figure 26.  Aerial photo showing the depositional area (circled in orange) upstream of Piasa Chute near RM 211

[bookmark: _Toc516811906][bookmark: _Toc503858997]Aquatic Resources

The Projectstudy area contains approximately 1,196 acres of aquatic habitat, which includes side channel and main channel riverine habitats.  The Piasa Chute complex, including the unnamed chute between the islands, is approximately 562 acres of side channel and 49 acres of backwater habitat.  

[bookmark: _Toc516811907][bookmark: _Toc503858998]Riverine Fisheries 

Side channel habitat is an important component to support a healthy riverine fish assemblage; and restoring side channel habitat has been an identified need for Pool 26 through the Habitat Needs Assessment (Theiling, et al., 2000).   In particular within Piasa Chute, the side channel has become degraded due to lack of flow and shallow conditions.  

Within the UMR Pool 26 as a whole, fish population trends were examined using UMRR- LTRM fish data collected from 1994 to 2003 (Ratcliff, Lubinski, Gittinger, & Chick, 2013).  During this time period, the UMRR- LTRM fish monitoring data revealed decreasing trends of common carp, with a detected spread of exotic species into Pool 26, including bighead and silver carp (Ratcliff, Lubinski, Gittinger, & Chick, 2013).  The decrease in common carp has been linked to the increase of bighead and silver carp.   Native fish species are negatively impacted by these Asian carp through competition for available food resources.  

Riverine fish habitat under consideration for this Projectstudy area includes the side channel habitat in Piasa Chute, approximately 562 acres.   UMRR- LTRM data (stratified random sampling; UMRR- LTRM Fisheries Manual; for details see (Gutreuter, Burkhardt, & Lubinski, 1995)) collected within the study area from 1993 to 2013 were summarized for riverine fisheries habitat (Figure 27).  For the side channel habitat (for all sampling gears; n = 258), a total of 17,969 fish of 59 species were collected.  The most abundant species included channel catfish (20%) and gizzard shad (20%); both species are not indicators of quality aquatic habitat.  Channel catfish are fairly tolerant to water quality issues and habitat loss, are omnivorous, and able to adapt to lentic or lotic environments (Hagerty & McCain, 2013).  Gizzard shad are abundant and widely distributed forage fish species found in a variety of habitats within the UMRS. Overall the riverine fisheries assemblage within the study area is dominated by tolerant species of poor aquatic habitat with minimal utilization of the study area by riverine fishes that indicate good quality side channel habitat.  No federally threatened or endangered species were collected during this time period. 

[bookmark: _Toc516811908][bookmark: _Toc503858999]Backwater Fisheries 

Suitable backwater habitat (i.e., dissolved oxygen > 5.0 mg/L; winter temperatures > 1.0 ° C, > 5 feet depth; Hagerty & McCain, 2013) is needed to support a healthy backwater fish assemblage.  The backwater fishery habitat under consideration for this study area includes the backwater located within Piasa Island, which is approximately 49 acres.  Observations made by IDNR conclude that Piasa Island Backwater has decreased in depth and a sediment plug has formed at the mouth of the backwater reducing connectivity with the main channel.  Based on water quality data collected by UMRR- LTRM (see Section 2.11 below), the average depth of the backwater ranges from 1.25 feet to 3.5 feet, which is not adequate to sustain a healthy backwater fish assemblage. Depths of greater than 5 feet are typically desired to maintain seasonal conditions (e.g., water temperature and dissolved oxygen concentrations) required to sustain backwater fish communities throughout the year.  In addition, limited-to-no aquatic vegetation occurs within the backwater (see Section 2.4.4 for more details). 

UMRR- LTRM data collected within the study area from 1993 to 2013 were summarized for backwater fisheries habitat, which included the UMRR- LTRM strata backwater offshore and backwater shoreline (Figure 27).  For backwater offshore (for all gears; n=6), a total of 1,158 fish of 28 species were collected.  The most abundant species collected included shortnose gar (23%) and freshwater drum (10%).  For backwater shoreline (for all gears; n = 99), a total of 6,122 fish of 50 species were collected. The most abundant species collected included freshwater drum (11%), gizzard shad (11%), and shortnose gar (10%).   Freshwater drum and shortnose gar are pollution tolerant species, and are usually not indicators of quality backwater fish habitat.  Indicators of quality backwater habitat were not abundant. No federally threatened or endangered species were collected during this time period.  

In addition to UMRR- LTRM fish data collection, IDNR also sampled Piasa Island Backwater in April of 2010, 2011, and 2012 using hoop nets.   In 2010, 8 nets were set resulting in 335 pounds of channel catfish sampled.  In 2011, 35 nets were set resulting in 143 pounds of flathead catfish, 99 pounds of channel catfish, and 202 pounds of blue catfish.  In 2012, 18 nets were set resulting in 48 pounds of flathead catfish, 250 pounds of channel catfish, and 40 pounds of blue catfish.   Based on these snapshots in time, it appears that the more tolerant species of poor aquatic habitat, the channel catfish, is utilizing the backwater area more whereas the other two more desirable species showed a reduction.  

[image: C:\Users\B6pdpknm\d0151103\Piasa_fishstratum_h2216.jpg]

[bookmark: _Ref467047575][bookmark: _Toc503861973]Figure 27. UMRR- LTRM stratified random sampling fish sampling sites (over all gears and strata) within the Study Area from 1993 through 2013. 

[bookmark: _Toc516811909][bookmark: _Toc503859000]Mussels

Mussels are filter-feeding animals that are important ecological components of the benthic community of the Upper Mississippi River; however, pollution, habitat modification (e.g., damming, dredging, siltation of backwater areas, navigation, floodplain development, commercial harvest), and infestation by the invasive zebra mussel (Dreissena polymorpha) of riverine systems has resulted in the decline of many native freshwater mussel species.  The UMR historically harbored 50 freshwater mussel (unionid) species (Fuller, 1980).  Thirty-four mussel species have been reported from Pool 26, 26 of which occurred in Pool 26 pre-impoundment (Ecological , 1999), 27 of which have been collected within the past 30 years.  Nine of the 34 species are presently listed in Illinois as threatened or endangered, including the federally endangered spectaclecase (Cumberlandia monodonta), which is considered “rare” in Pool 26.  In addition four of the state listed species (Cyclonaias tuberculata, Elliptio crassidens, E. dilatata, and Simpsonaia ambigua) and the federally endangered fat pocketbook (Potamilus capax) have not been observed in Pool 26 in the past 30 years (Ecological Specialist Inc, 2014; Dennis, 1985).  

In 1999, a reconnaissance study was conducted to identify significant mussel beds between Alton and Grafton, Illinois (Ecological , 1999).  Areas were selected for investigation based on historical and recent mussel records.  Areas were sampled upstream (RM 215.0 to 218.0) and downstream (RM 204.4 to 207.1) of the study area (RM 207.5 to 211.0).   A summary of this reconnaissance study is provided here. The downstream site bordered the Great River Road with most of the bank being steep and rip rapped, with depth exceeding 19.6 feet within 82 feet of the bank.  Only 25 mussels of six species were collected and most were Amblema p. plicata, Megalonaias nervosa, and Quadrula.  The upstream site bordered the Great River Road, the bank was rip rapped, and the depth increased rapidly to 19.6 feet within 98.4 feet of the bank, but the habitat was variable and did provide some shallower areas.  Mussels were found throughout this site, with mussels being most abundant between RM 216.0 and 216.7.  Ninety mussels of 15 species were collected during the initial reconnaissance study.  Additional monitoring was conducted between RM 216.5 to 216.7 with mussels being fairly abundant between depths of 23.9 to 24.9 feet in more consolidated sand and gravel substrate.  A total of 1,050 live mussels of 22 species were collected with a significant population of M. nervosa.  



In 2014, field sampling was conducted in May and June to identify and characterize the mussel communities within the study area Ecological Specialist Inc, 2014)(Figure 28). Habitat was somewhat variable throughout the study area, but was generally characterized by relatively shallow water and soft substrate.  Depth ranged from less than 2 inches to 21 feet, but the majority of the study area was less than 6.5 feet deep.   Scattered mussels were present in several locations within the study area. A low-density mussel bed (1.92 individuals/m2) was identified at the head of Piasa Island, and a moderate-density bed (5.56 individuals/m2) was identified at the toe of Piasa Island (Figure 29). Both beds had low recruitment, species richness and diversity, and were overwhelmingly dominated by a few common thick-shelled species more tolerant of fluctuating water levels and siltation (Ecological Specialist Inc, 2014).  Mussel abundance within the side channel was also low.  A total of 2,151 mussels of 21 species were collected in the study area.  Amblema plicata (59.2%), Quadrula (19.1%), and Q. reflexa (6.4%) together made up nearly 85% of the total catch.  Only 3 other species (Megalonaiais nervosa, Q. nodulata, and Quadrula p. pustulosa) comprised greater than 1%. Two Illinois-threatened Ellipsaria lineolata were collected near the toe of Piasa Island.  Coordination with Illinois Department of Natural Resources Incidental Take Authorization Coordinator occurred (Appendix B, Coordination), and such handling of a state-listed species during the survey was performed under a permit held by the contractor.  No evidence of federally listed species was observed, and suitable habitat for federally listed species is not present within the study area.   
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[bookmark: _Ref467048299][bookmark: _Toc503861974]Figure 28. Semi-quantitative transects sampled within Piasa and Eagle’s Nest Islands HREP, May-June 2014.  Courtesy of Ecological Specialists, Inc. (2014). 

[image: C:\Users\B6pdpknm\d0151103\Piasa_musselbed_h2216.jpg]

[bookmark: _Ref467048207][bookmark: _Toc503861975]Figure 29. Location of mussel beds delineated during 2014 survey. See ESI (2014) for more details.

[bookmark: _Toc516811910][bookmark: _Toc503859001]Aquatic Vegetation

Aquatic vegetation provides an important food source for migratory waterfowl and habitat for fish.  The UMRR- LTRM conducts annual monitoring of aquatic vegetation using a stratified random sampling method (Yin, Winkleman, & Langrehr, 2000).  Distribution and abundance of aquatic vegetation is mainly dependent on water depths and water clarity.  The distribution of aquatic vegetation in the UMRS displays a distinct longitudinal pattern.  Aquatic vegetation is common in shallow backwaters in the Upper Impounded Reach (Pools 4 and 8), but seldom detected in Pool 26 (Johnson & Hagerty, 2008).  Aquatic vegetation data collected within the study area occurred from 1998 through 2004. The data were summarized by stratum, which included backwater contiguous (n=90), main channel border (n=38), and side channel (n=73).  During this time period, a total of 37 plant species were detected across all strata, of which 2 species were detected in main channel border, 10 species detected in side channel habitat, and 33 species detected in the backwaters (which included woody, herbaceous, and aquatic vegetation).  The backwater contiguous strata included emergent, floating, and submersed vegetation.  The majority of samples regardless of strata contained no vegetation.  In all three strata, common duckweed (Lemna minor) and common duck meal (Spirodela polyrrhiza) were detected most frequently, but still in relatively low abundance compared to other UMRR- LTRM study reaches.  Due to low occurrence, aquatic vegetation sampling as part of the UMRR- LTRM was discontinued in Pool 26, Illinois River, and the Open River Reach after 2004.  Even if water depths were adequate to support submersed aquatic vegetation in Pool 26, the low abundance of aquatic vegetation has been attributed to high turbidity (Johnson & Hagerty, 2008). Historically, aquatic vegetation was more expansive in the study area (e.g., Piasa Island Backwater), but it was still a minor component (IDNR, pers. comm).  The flood of 1993 and other high water events have been attributed to the The loss of aquatic vegetation within the study area. has been attributed to the flood of 1993 and other high water events and is not expected to be a major habitat cover type into the future within Pool 26 or within the study area. 

[bookmark: _Toc516811911][bookmark: _Toc503859002]Floodplain Habitat

Forested islands like Piasa and Eagle’s Nest Islands are distinctive features within the floodplain landscape. Today, approximately 183 acres of island habitat occurs within the study area.  Historically, Piasa and Eagle’s Nest Islands consisted primarily of forest intermixed with emergent wetlands.   Based on the Habitat Needs Assessment for the Upper Mississippi River (Theiling, et al., 2000) prior to European settlement Pool 26 was comprised of 46% emergent wetlands, 35% floodplain forest, 18% open water, and less than 1% marsh/swamp; while contemporary (1989) land cover composition has changed to 54% agriculture, 19% floodplain forest, 18% open water, 6% emergent wetlands, and less than 1% marsh/swamp) (Theiling, et al., 2000).  Specifically for the study area, Figure 210 shows the changes of land cover composition from 1890 to 2010.   Figure 211 illustrates the land cover changes within the study area from 1989 to 2000 to 2010.  Most notably, the land cover changes within the study area include loss of sand bar habitat and aquatic vegetation with an increase in open water.  

Previous studies have also documented the forest community within the floodplain becoming dominated by flood tolerant tree species (e.g., cottonwood, willow, ash, and hackberry) (Yin, Wu, & Cosgriff, 2009; Romano, 2010).  Within the study area, nearly the entire site is located within lower elevations (Figure 212).  These low-lying areas are not suitable for optimal survival, growth, and sustainability of mast tree (i.e., nut producing tree) production (De Jager, Thomsen, & Yin, 2012), which    are critical food sources for many species of resident and migratory wildlife.  Recent forest inventory data (2010) conducted by the Corps at the study area determined the area to be dominated by silver maple (49%) and green ash (15%) which are flood-tolerant species.  The study area has very little (less than 1%) nut-producing trees present (i.e., swamp white oak and overcup oak) which are less flood-tolerant, and primarily located on the west side of Piasa Island (Figure 2-13; elevations greater than 422.57 ft NAVD 88).  Some larger American elms are present on the northwest side of the Piasa Island.  





[bookmark: _Ref467049037][bookmark: _Toc503861976]Figure 210. Land cover composition for the Piasa and Eagle’s Nest Islands 

Data courtesy of UMRR- LTRM; available for download at http://www.umesc.usgs.gov/mapping/resource_mapping_lcu.html
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[bookmark: _Ref467049060][image: C:\Users\B6pdpknm\d0151103\Piasa_landcover_h2216.jpg]

[bookmark: _Ref469560087][bookmark: _Toc503861977]Figure 211. Land cover of Study Area from 1989 (top), 2000 (middle) and 2010 (bottom). Data courtesy of UMRR- LTRM.
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[bookmark: _Ref467049390][bookmark: _Toc503861978]Figure 212. Elevation (feet NAVD 1988) for the Study Area[bookmark: _Toc503861979]Figure 213. Land Cover of Project Area from 1989 (top), 2000 (middle), and 2010 (bottom)

Data courtesy of UMRR- LTRM; available for download at http://www.umesc.usgs.gov/mapping/resource_mapping_lcu.html





[bookmark: _Toc516811912][bookmark: _Toc503859003]Geology and Soils

[bookmark: OLE_LINK15][bookmark: OLE_LINK16]The geology and soils found at the Piasa and Eagle’s Nest Islands are solely comprised of Darwin silty clay.  The Darwin soils series[footnoteRef:9] consists of very deep, poorly and very poorly drained, very permeable soils formed in clayey alluvium on floodplains.  The soils are found on 0 to 2 percent slope and frequently flooded for long durations.  The study area contains no soils designated as prime farmland (Farmland Protection Policy Act, 7 CFR Part 658).   [9:  A soil series is a group of soils having identical profiles. All soils of a particular series have horizons that are similar in composition, thickness, and arrangement. ] 


In 2014, as part of the mussel survey (Ecological Specialist Inc, 2014), substrate was sampled.  Within the study area, two sandbars were present at the head of Piasa Chute, and exposed sand was present along much of the Piasa Island bankline.  Substrate was primarily composed of sand, silt, and clay in varying proportions. Silt and clay made up a larger percentage of the substrate near the banks, while loose sand became more common near the center of the side channel and riverward of Piasa and Eagle’s Nest Islands.  Gravel and woody debris were also present throughout much of the study area, although these constituents tended to make up only small percentages of the substrate. 

[bookmark: _Toc516811913][bookmark: _Toc503859004]Wildlife & Migratory Birds

The study area and other floodplain conservation areas provide mid-migration habitat for the Mississippi Flyway, one of the major migratory bird flight corridors in North America.  The Mississippi River and floodplain are the center of this flyway.  This mid-migration habitat is recognized in the North American Waterfowl Management Plan as a habitat of major concern.  About 20 species of ducks and geese stop during fall and spring migrations to rest, feed and seek sanctuary in the islands, wetlands and deep-water habitats of Pools 24, 25, and 26 and adjacent floodplain (Havera, 1985). Numerous wetland obligate reptiles, amphibians and mussels likely inhabit the study area.  Approximately 50 species of mammals may inhabit the study area (Terpening, Nawrot, Sweet, & Damrau, 1975).  Common species include opossum, raccoon, muskrat, mink, beaver, and white-tailed deer.  In addition, approximately 285 species of birds including song birds, shorebirds and gulls, waterfowl, herons and egrets, and vultures and hawks are known to use or probably use the floodplain habitats of Pool 26 (Terpening, Nawrot, Sweet, & Damrau, 1975).  

The Migratory Bird Treaty Act (MBTA) of 1918 regulates and protects most aspects of the taking, possession, transportation, sale, purchase, barter, exportation, and importation of migratory birds.  As of March 31, 2010, the MBTA regulates and protects 1,007 species.  Although there are numerous migratory birds that utilize Piasa and Eagle’s Nest Islands, the following migratory birds are the most relevant in the area:

[bookmark: _Toc516811914][bookmark: _Toc503859005]Bald eagle

The bald eagle typically utilizes large trees for roosting and building nests near water.  The bald eagle is a common inhabitant within the study area during the winter months. The study area contains suitable habitat for eagle foraging, roosting, and nesting. 

[bookmark: _Toc516811915][bookmark: _Toc503859006]Great blue heron

The great blue heron (Ardea herodias) is a large wading bird which typically utilizes the shores of open water and wetlands where it forages for small fish as its primary food source.  The species usually breeds in colonies, in trees close to open water or wetlands.  A colony is often referred to as a rookery and can be as large as 500 nests.  Heron rookeries are vulnerable in the UMRS because the availability of suitable nesting habitat is declining.  The study area contains suitable habitat for heron foraging, roosting, and nesting.  An active heron rookery is known to exist within Eagle’s Nest Island, and likely has 300-400 active nests. 

[bookmark: _Toc516811916][bookmark: _Toc503859007]Neotropical migratory birds

Floodplain complexes and the habitat provided are highly important to migratory bird species such as neotropical migrants.  The diverse array of floodplain habitat types, including island mosaics, typically tend to support higher abundances of species and individuals.  In fact, Knutson et al. (1996) found relative abundance of all birds and total numbers of neotropical migratory birds were almost twice as high in the UMRS floodplain as in the adjacent uplands. The loss of island habitat has contributed to the reduction of floodplain habitat diversity over time, which in turn, degrades habitat for neotropical migrants. 

[bookmark: _Toc516811917][bookmark: _Toc503859008]Illinois Resources of Concern

The IDNR EcoCAT Natural Heritage Database was accessed on 14 October 2016 and lists 5 protected resources in the vicinity (i.e., Madison and Jersey counties of Illinois) of the study area.  The resources include (1) Principia Hill Prairies East Illinois Natural Areas Inventory Site, (2) Principia Hill Prairies – East Natural Heritage Landmark, (3) Gray Bat (Myotis grisescens), (4) Indiana bat (Myotis sodalis), and (5) timber rattlesnake (Crotalus horridus).  

The Principia Hill Prairies East resources are designated as a high quality natural community and a designated Natural Heritage Landmark.  These sand hill prairies are located north of the study area in the uplands. 

The Indiana bat and Gray bat are federally listed species discussed in Section 2.9, 8.9, and Biological Assessment (Appendix D). 

Timber rattlesnake has a wide distribution within the continental U.S.; however, most populations have become isolated, especially towards the western and northern edge of their range.  In Illinois, the species is primarily confined to the hilly regions in southern Illinois.  Timber rattlesnakes have also been found along the forested river bluffs of the Mississippi River. This species has not been found within the study area.  

[bookmark: _Toc516811918][bookmark: _Toc503859009]Federally Threatened and Endangered Species

U.S. Fish and Wildlife Service provided a list of 8 federally threatened and endangered species that could potentially be found in the area (Jersey and Madison counties, Illinois) via a letter dated 14 October 2016 (updated 25 January 2017 and 16 January 2018, and 15 June 2018; Appendix D, Biological Assessment).   See Appendix D, Biological Assessment, for more details. The 8 species, federal protection status, and habitat can be found in Table 21.  No critical habitat is located in the study area.  USFWS provided a Draft Fish and Wildlife Coordination Act Report (dated 26 May 2017) for the study area which was reviewed and concurred by the Missouri Department of Conservation and the IDNR (see Appendix B, Coordination).  

[bookmark: _Ref464215614][bookmark: _Toc509915856][bookmark: _Toc503862098]Table 21. Federally listed threatened and endangered species potentially occurring in the Study Area

		Species

		Status

		Habitat



		Least tern (interior population) (Sterna antillarum) 

		Endangered

		Large rivers - nest on bare alluvial and dredge spoil islands 



		Indiana bat (Myotis sodalis) 

		Endangered

		Hibernates in caves and mines; maternity & foraging habitat: small stream corridors with well-developed riparian woods; upland & bottomland  forests 



		Northern long-eared bat (Myotis septentrionalis

		Threatened

		Hibernates in caves and mines; swarming in surrounding wooded areas in autumn. Roosts and forages in upland forests during spring and summer.



		Decurrent false aster (Boltonia decurrens)

		Threatened

		Disturbed alluvial soils



		Eastern prairie fringed orchid (Platanthera leucophaea)

		Threatened

		Moist, sandy floodplains and prairie wetlands along the Illinois River



		Pallid sturgeon  (Scaphirhynchus albus) 

		Endangered

		Mississippi and Missouri Rivers 



		Eastern massasauga (Sistrurus catenatus)

		Threatened

		Open to forested wetlands and adjacent upland areas



		Spectaclecase (Cumberlandia monodonta)

		Endangered

		Large rivers





[bookmark: _Toc516811919][bookmark: _Toc503859010]Invasive species (Executive Order 13112)

Invasive Species Executive Order 13112 aims “to prevent the introduction of invasive species and provide for their control and to minimize the economic, ecological, and human health impacts that invasive species cause”.  To abide by this Executive Order, construction best management practices, such as cleaning equipment, would be in place and enforced to prevent the introduction of additional species to and transfer from the study area. 

Two invasive plant species are known to occur within the study area: reed canary grass (Phalaris arundinacea) and Japanese hop (Humulus japonicus).  Reed canary grass is an invasive cool-season, perennial grass that aggressively spreads in disturbed wetland environments and can persist in a wide range of flooding regimes.  It can displace and suppress the establishment of native flora, especially the establishment and growth of woody species (Hovick & Reinartz, 2007).  This species eventually dominates a site by establishing a dense monoculture which adversely affects ecosystem quality (Kercher, Hoover, & Klaas, 2004).  Japanese hop is an herbaceous annual climbing vine native to East Asia that threatens floodplain forests and wetlands by forming a blanket of vegetation up to 4 feet thick, which smothers the existing vegetation.  Both of these species have been found on both Piasa Island and Eagle’s Nest Island.  Other common invasive aquatic species likely to be present within the vicinity of the study area include:  common carp (Cyprinus carpio), silver carp (Hypopthalmichthys molitrix), bighead carp (H. nobilis) and zebra mussel (Dreissena polymorpha).  

[bookmark: _Toc516811920][bookmark: _Toc503859011]Water Quality

Seasonal patterns and trends in annual averages of key water quality parameters were examined for Pool 26 from 1994 to 2004 (Soeken-Gittinger & Chick, 2013) through the UMRR- LTRM[footnoteRef:10].  Soeken-Gittinger and Chick (2013) present detailed descriptions of the UMRR- LTRM water quality trend analysis on key water quality parameters sampled by UMRR- LTRM, so only key trends are provided here.  The analysis demonstrated that Pool 26 is a highly productive river reach, with long-term averages of chlorophyll-a, total phosphorous, total nitrogen, and total inorganic solids being comparable to eutrophic lakes.  In addition, discharge was strongly correlated with Secchi depth, turbidity, and total suspended solids with increased discharge having decreased Secchi, and increased turbidity and total suspended solids (Soeken-Gittinger and Chick 2013).  Water quality monitoring within the study area has been accomplished through the UMRR- LTRM.  Table 2-2 summarizes the water quality data collected through UMRR- LTRM from 1993 to 2013 on a seasonal basis for Piasa Chute, and the Piasa Island Backwater.   [10:  Water quality sampling procedures are described in detail in the UMRR LTRM Procedures Manual ( (Soballe & Fischer, 2004)).  ] 


[bookmark: _Ref463003790]The Mississippi River within the vicinity of the study area in Illinois (Assessment ID #: J-05) is listed in the Illinois 2016 303(d) list for impairment for mercury and polychlorinated biphenyls (based on fish consumption), and fecal coliform (for primary contact recreation)[footnoteRef:11].   [11:  Available online: http://www.epa.illinois.gov/Assets/iepa/water-quality/watershed-management/tmdls/2016/303-d-list/appendix-a2.pdf  Accessed 16 November 2016] 


0. [bookmark: _Toc516811921]Air Quality

The U.S. Environmental Protection Agency (USEPA) has identified standards for 7 pollutants:  lead, sulfur dioxide, carbon monoxide, nitrogen dioxide, ozone, particulate matter less than 10 microns in diameter, and particulate matter less than 2.5 microns. Jersey County, Illinois currently meets all USEPA air quality standards while Madison County, Illinois is in nonattainment for lead (Granite City, IL) and particulate matter less than 2.5 microns and ozone (St. Louis metropolitan area)[footnoteRef:12]. The study area is in a rural portion of Madison County and is not considered to be in the immediate vicinity of the urban areas in nonattainment; therefore it is considered to be in attainment.   [12:  Available online at: https://www.epa.gov/green-book Accessed 16 November 2016] 









[bookmark: _Toc509915857][bookmark: _Toc503862099]Table 22. Summary of UMRR- LTRM water quality data within Piasa Chute and Piasa Island Backwater 

		Location

		Season*

		Temp (°C)



Average

[min; max]

		Dissolved Oxygen (mg/L)

Average

 [min]

		Water depth (ft)**

Average

 [min; max]

		Turbidity (NTU)



Average

		Velocity (ft/s)



Average

 [min; max]

		Suspended Solids (mg/L)

Average



		Location

		Season*

		Temp (°C)

Average

[min; max]

		Dissolved Oxygen (mg/L)

Average

 [min]

		Water depth (ft)**

Average

 [min; max]

		Turbidity (NTU)

Average

		Velocity (ft/s)

Average

 [min; max]

		Suspended Solids (mg/L)

Average



		Piasa Chute

		Win

(n=40)

		0.87

[0; 2.8]

		13.84

[11.6]

		6.28

[0; 16.08]

		74.18

		0.72

[0; 1.64]

		107.04



		

		Spr

(n=37)

		15.02

[11; 18.5]

		8.46

[6.8]

		8.79

[0; 18.37]

		90.22

		1.80

[0; 3.94]

		111.40



		

		Sum

(n=36)

		28.29

[24.9; 32.5]

		6.37

[0]

		8.46

[0; 13.78]

		57.03

		1.16

[0; 3.18]

		73.41



		

		Fall

(n=45)

		16.53

[11.3; 21.5]

		8.54

[5]

		7.66

[1.31; 15.09]

		45.40

		0.72

[0; 2.53]

		55.87



		Piasa Island Backwater

		Win

(n=31)

		1.31

[0; 4.8]

		9.54

[0]

		1.24

[0; 5.15]

		6.45

		--

		19.80



		

		Spr

(n=22)

		13.63

[0; 19.0]

		7.87

[0]

		3.48

[0; 8.53]

		43.00

		0.2624

[0; 1.48]

		61.59



		

		Sum

(n=33)

		24.08

[0; 35.0]

		9.11

[0]

		0.19

[0; 2.98]

		44.03

		--

		73.91



		

		Fall

(n=18)

		16.53

[0; 24.3]

		9.16

[0]

		2.10

[0; 3.80]

		43.00

		0.0036

[0; 0.06]

		55.64





*Winter = December-February; Spring = March –May; Summer = June-August; Fall = September-November

** Water depth as measured using a marked sounding pole, non-stretch sounding line, or a calibrated acoustic depth finder

0. [bookmark: _Toc503859012]Air Quality

[bookmark: _Toc516811922]The U.S. Environmental Protection Agency (USEPA) has identified standards for 7 pollutants:  lead, sulfur dioxide, carbon monoxide, nitrogen dioxide, ozone, particulate matter less than 10 microns in diameter, and particulate matter less than 2.5 microns.  Jersey County, Illinois currently meets all USEPA air quality standards while Madison County, Illinois is in nonattainment for lead (Granite City, IL) and particulate matter less than 2.5 microns and ozone (St. Louis metropolitan area)[footnoteRef:13].  The study area is in a rural portion of Madison County and is not considered to be in the immediate vicinity of the urban areas in nonattainment; therefore it is considered to be in attainment.   [13:  HYPERLINK "https://www.epa.gov/green-book" ] 


[bookmark: _Toc503859013]Greenhouse Gas Emissions and Climate Change

Climate change is a fundamental environmental issue, and is a particularly complex challenge given its global nature and inherent interrelationships among its sources, causation, mechanisms of action, and impacts.  Analyzing a proposed action’s greenhouse gas emissions and how climate change may change an action’s environmental effects can provide useful information to decision makers and the public.  Climate change science is evolving, and is only briefly summarized here.  In 1970, the Council ofon Environmental Quality estimated the level of atmospheric carbon dioxide to be 325 parts per million (ppm)[footnoteRef:14].   Since 1970, the concentration of atmospheric carbon dioxide has increased at a rate of about 1.6 ppm per year (1970-2012) to approximately 400 ppm as of September 2016 (current globally averaged value)[footnoteRef:15].  Based on the United States Global Change Research Program as well as other scientific records, it is now well established that rising global atmospheric greenhouse gas emission concentrations are significantly affecting the Earth’s climate[footnoteRef:16].  A large body of scientific evidence indicates that increases in greenhouse gases (GHG) in the Earth’s atmosphere are contributing to changes in national and global and climatic conditions (Melillo, Richmond, & Yohe, 2014).  These changes include such things as average temperature, changes in precipitation patterns, and increases in the frequency and intensity of severe weather events.  These changes have the potential to impact a wide sector of the human environment including water resources, agriculture, transportation, human health, energy, and aquatic and terrestrial ecosystems.  Therefore, it is important to understand the potential impacts of federal actions on GHG emissions and climate change as well as the potential changes that may occur to the human environment that could affect the assumptions made with respect to determining the impacts and efficacy of the federal action in question.  [14:  Available online at: http://www.slideshare.net/whitehouse/august-1970-environmental-quality-the-first-annual-report-of Accessed 16 November 2016]  [15:  U.S. Department of Commerce, National Oceanic and Atmospheric Administration Earth Systems Research Laboratory, available at http://www.esrl.noaa.gov/gmd/ccgg/trends/global.html Accessed on 16 Nov 2016]  [16:  Intergovernmental Panel on Climate Change, 2014, available at www.ipcc.ch/report/ar5/index.shtml Accessed on 6 January 2015] 


[bookmark: _Toc516811923][bookmark: _Toc503859014]Upper Mississippi River Region Climate Trends

The Corps is undertaking climate change preparedness and resilience planning and implementation in consultation with internal and external experts using the best available climate science and climate change information. The Corps is preparing concise and broadly-accessible summary reports of the current climate change science with specific attention to USACE missions and operations for the continental United States, Alaska, Hawaii, and Puerto Rico. Each regional report summarizes observed and projected climate and hydrological patterns cited in reputable peer-reviewed literature and authoritative national and regional reports. The following information on climate trends and future climate projections comes from the climate change and hydrology literature synthesis report for the Upper Mississippi River region (USACE, 2015).

Summary of Observed Climate Findings:

The general consensus in the recent literature points toward moderate increases in temperature and precipitation, and streamflow in the Upper Mississippi Region over the past century. In some studies, and some locations, statistically significant trends have been quantified. In other studies and locales within the Upper Mississippi Region, apparent trends are merely observed graphically but not statistically quantified. There has also been some evidence presented of increased frequency in the occurrence of extreme storm events (Villarini, Smith, & Vecchi, 2013). Lastly, a transition point in climate data trends, where rates of increase changed significantly, was identified by multiple authors at approximately 1970.

Summary of Future Climate Projection Findings:

There is strong consensus in the literature that air temperatures will increase in the study region, and throughout the country, over the next century. The studies reviewed here generally agree on an increase in mean annual air temperature of approximately 2 to 6 ºC (3.6 to 10.8 ºF) by the latter half of the 21st century in the Upper Mississippi Region. Reasonable consensus is also seen in the literature with respect to projected increases in extreme temperature events, including more frequent, longer, and more intense summer heat waves in the long term future compared to the recent past.

Projections of precipitation found in a majority of the studies forecast an increase in annual precipitation and in the frequency of large storm events. However, there is some evidence presented that the northern portion of the Upper Mississippi Region will experience a slight decrease in annual precipitation. Additionally, seasonal deviations from the general projection pattern have been presented, with some studies indicating a potential for drier summers. Lastly, despite projected precipitation increases, droughts are also projected to increase in the basin as a result of increased temperature and ET rates.

A clear consensus is lacking in the hydrologic projection literature. Projections generated by coupling [Global Climate Models] with macro scale hydrologic models in some cases indicate a reduction in future streamflow but in other cases indicate a potential increase in streamflow. Of the limited number of studies reviewed here, more results point toward the latter than the former, particularly during the critical summer months.	Comment by Fuentes, Jerry W CIV CESPK CESPD (US): Space needed	Comment by Fuentes, Jerry W CIV CESPK CESPD (US): Space needed.

[bookmark: _Toc516811924][bookmark: _Toc503859015]Study Area Climate Trends & Greenhouse Gas Emissions

In terms of climate change, changes in the annual and long-term hydrologic cycles of the Mississippi River influence the study area.  The two primary factors influencing hydrology in the vicinity of the study area include (1) snowmelt and precipitation events throughout the Upper Midwest, and (2) local and regional precipitation.  In general,  there is a seasonal pattern to the river’s hydrology with peak flows typically occurring in the spring and early summer associated with rain and snowmelt followed by declining flows from early summer through early fall.   In addition to the annual seasonal pattern of the river’s hydrology, historical data shows an 11 to 15 year cycle of increasing discharge and flooding followed by declining flows and drought (Knox, 1984).  Changes in hydrology (e.g., wet vs. dry periods) ultimately influence what floodplain habitats establish and able to persist.  

In terms of the study area, existing greenhouse gas emissions is related to the site access for forestry inventory plot monitoring at Piasa Island.  Approximately 7 gallons of fuel are used across the entire study area per year, or approximately 0.062 metric tons of carbon dioxide, which is equivalent to the annual greenhouse gas emissions from 0.013 of a passenger vehicle.[footnoteRef:17]  [17:  http://www.epa.gov/cleanenergy/energy-resources/calculator.html#results; accessed 27 May 2015] 


[bookmark: _Toc516811925][bookmark: _Toc503859016]Hazardous, Toxic and Radioactive Waste

[bookmark: OLE_LINK82][bookmark: OLE_LINK83] A Phase I Environmental Site Assessment was conducted in accordance with the scope and limitation of ASTM Practice E 1527 (Appendix E, HTRW).  The assessment revealed only the potential for low level recognized environmental conditions (RECs) that should not have any effect on the study area.  There are no records indicating any spills, pesticide/herbicide use, or HTRW contamination.  There had been several cabins on Piasa Island in the past, but only two remain.  There was no indication of any spills or contamination around these cabins or on either island.  Therefore no Phase II Environmental Site Assessment is necessary.   

[bookmark: _Toc516811926][bookmark: _Toc503859017]Historical and Cultural Resources

The below is a brief description of the historical and cultural resources for Piasa and Eagle’s Nest Islands.  Additional narrative is provided in Appendix F, Historical and Cultural Resources. 

Documentation of the Mississippi River Valley prehistoric and historical sequence is extensive and potentially the entire prehistoric cultural sequence may be present:  Paleo-Indian (10,000–8,000B000 B.C.), Dalton (8,000–7,000 B.C.), Early Archaic (7,000–5,000 B.C.), Middle Archaic (5,000–3,000 B.C.), Late Archaic (3,000–1,000 B.C.), Early Woodland (1,000–200 B.C.), Middle Woodland (200B.C. –A.D. 400), Late Woodland (A.D. 400–900), Mississippian (A.D. 900–1350).  The most numerous archaeological sites were occupied during the Hopewell-influenced Middle Woodland, Late Woodland, and Mississippian period (Rusch, McKay, & Karstens, 1999).

There is no known prehistoric occupation of the study area islands, but they have not been archaeologically surveyed yet.  While Eagle’s Nest Island formed predominantly in the historical period, Piasa Island predates Euro-American contact.  Archaeological sites are abundant on the floodplain of the Mississippi and its tributaries, and it would not be unlikely that they exist, or once existed, on long-standing islands.

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The first Euro-American claimant to what became known as Piasa Island was Toussaint Cerré.  He petitioned for the island to the French lieutenant governor in January of 1800.  In 1818 the western portion of Piasa Island was platted as three tracts. In 1841 the surveyor’s office specifically mapped the island along with Little Piasa Island, which was located at the downstream end of the present day Piasa Island. Additional narrative is provided in Appendix F, Historical and Cultural Resources.  

Shipwreck Inventory. No known documented historic or modern shipwrecks are located within the study area.  The nearest known historic shipwreck is over 19 miles from the study area.  The nearest known modern shipwreck is over 12 miles away.  Additional narrative is provided in Appendix D, Historical and Cultural Resources.  

National Historic Preservation Act. In accordance with Section 106 and Section 101 of the National Historic Preservation Act, and 36 CFR 800.4, the Corps St. Louis District’s tribal coordination efforts were initiated in a letter sent to 28 tribes dated 2 December 2014.   A letter report was sent to the Illinois State Historic Preservation Officer (SHPO) on 17 October 2016.  The District received a letter from the IL SHPO on 2 November 2016 with no objection to the proposed project (Appendix B, Coordination).

[bookmark: _Toc516811927][bookmark: _Toc503859018]Socioeconomic Resources

Water-based activities dominate recreation use, with boating, boat fishing, hunting, and wildlife viewing being the most popular activities.  The Piasa Harbor Marina is in close proximity to the study area.  The majority of the recreating public is drawn from the immediate bordering counties, and most visits are day trips. 

The study area is located in Jersey and Madison counties of Illinois.  Jersey County has a population of 22,985 based on the 2010 U.S. Census Bureau estimate[footnoteRef:18].  Based on the 2010 population estimate for Jersey County, 49% were male, 97% white, and 8.0% of all individuals have income in the past 12 months below the poverty level.  Based on the 2012 American Community Survey, the median household income in Jersey County is $53,692 with an average household size of 2.51.  The main industries providing employment in Jersey County include educational services and health care and social services (27.6% of workforce), retail trade (13.1% of workforce), and manufacturing (12.0% of workforce).  The unemployment rate for Jersey County is 53.7% as of September 2016[footnoteRef:19]June 2018[footnoteRef:20].  [18:  Available online: http://factfinder2.census.gov; Accessed on 30 September 2016]  [19:  HYPERLINK "http://research.stlouisfed.org" ]  [20:  Available online: http://research.stlouisfed.org Accessed on 15 June 2018] 


Madison County has a population of 269,282 based on the 2010 U.S. Census Bureau estimate (http://factfinder2.census.gov; accessed on 30 September 2016).   Based on the 2010 population estimate for Madison County, 48.9% were male, 88.2% white, and 13.8% of all individuals have income in the past 12 months below the poverty level.  Based on the 2012 American Community Survey, the median household income in Madison County is $52,756 with an average household size of 2.46.  The main industries providing employment in Madison County include educational services, and health care and social assistance (22.5% of workforce), manufacturing (12.3% of workforce), and retail trade (11.5% of workforce). The unemployment rate for Madison County is 5.93.4% as of September 2016[footnoteRef:21]June 2018[footnoteRef:22].  [21:  HYPERLINK "http://research.stlouisfed.org" ]  [22:  Available online: http://research.stlouisfed.org Accessed on 15 June 2018] 


[bookmark: _Toc516811928][bookmark: _Toc503859019]Aesthetic Resources

Aesthetic resources of the site consist primarily of natural habitat found within the study area.  This includes forest, wetlands, islands, and river habitat that serve as scenery for visitors.  Three cabins on Piasa Island, duck blinds, a marina, a public boat ramp, a golf course, Illinois State Highway 100, and a power plant on the Missouri bank detract somewhat from the natural views. 

[bookmark: _Toc516811929][bookmark: _Toc503859020]Noise Levels

Noise levels surrounding the study area are varied depending on the time of day and season.  The current human activities causing elevated noise levels in the vicinity of the study area include cars, trucks, boats, a power plant, boat marina and public boat ramp, and a golf course.  The sound of firearms during hunting season is also prevalent.  Illinois State Highway 100 is immediately north of the study area.  This highway is a national scenic byway that sees on average 5,100 vehicles per day near the study area[footnoteRef:23]. [23:  Available online: http://www.gettingaroundillinois.com Accessed 16 November 2016] 


A typical vehicle can produce 60-90 decibels (dB) at a distance of 50 feet (USEPA, 1974).  A local marina and public boat ramp exist in close proximity to the study area introducing noise from recreational boat traffic.  A pleasure boat’s noise range can typically be between 65-115 dB (USEPA, 1974). Barge traffic is frequent in the main channel south of the study area.  While the engine noise from the barge would be similar to the vehicle noise from Highway 100, infrequent horn blasts may be in excess of 120 dB at one foot.  Several duck blinds surround the islands and are a source of noise during hunting season.  The noise from a typical 12 gauge shotgun is 130 dB.   All of these may contribute to noise levels within the study area. 

[bookmark: _Toc516811930][bookmark: _Toc503859021]Environmental Justice (Executive Order 12898)

Under this Executive Order, a Federal agency “shall make achieving environmental justice part of its mission by identifying and addressing, as appropriate, disproportionately high and adverse human health or environmental effects of its programs, policies, and activities on minority populations and low-income populations in the United States.”  The standard unit of analysis for environmental justice is the census-designated Block.  

Piasa and Eagle’s Nest Islands themselves are located within 3 census blocks, with a population of 0.  Due to the rural nature of the area, the census block analysis was extended beyond the study area to include census block group 010300-3 of Jersey County (13.82 sq miles) and census block group 402722-1of1 of Madison County (5.50 sq miles).  For Jersey County, the population (1,543) within the census tract is approximately 96% white with a median household income of $47,938.  As of 2008-2012, the per capita income of Block Group 010300-3 is $25,231, which is lower than the state average of $29,519 and is lower than the national average of $28,051.  For Madison County, the population (2,891) within the census block group 402722-1 is approximately 95% white with a median household income of $67,747.  As of 2008-2012, the per capita income of the Census Tract 402722 is $38,901, which is higher than the state and national averages[footnoteRef:24].  [24:  Available: https://www.usa.com Accessed 30 September 2016] 


  


[bookmark: _Toc516811931][bookmark: _Toc503859022][bookmark: OLE_LINK19][bookmark: OLE_LINK20]Future Without Project Condition Scenario

Forecasting the future is an essential part of the Corps planning process with the most important recurring forecasts being the future without project condition (FWOP) and future with project  condition (FWP) scenarios.  The FWOP is the “most likely condition expected to exist in the future in the absence of a proposed water resources project” (ER 1105-2-100 p. 2-8).  The FWOP and FWP scenarios include “an inventory and forecast of critical resources (physical, demographic, economic, social, etc.) relevant to the problems and opportunities under consideration in the planning area” (ER 1105-2-100, p. 2-3).   A major purpose of the FWOP scenario is “to identify the uncertainty that is most relevant for solving problems” and can be defined as a story we tell about the future if the planning partnership takes no action (Yoe, 2012).  The No Action Alternative would not include any Corps project measures and no additional costs to the Corps would be generated.  

The period of analysis was limited to 50-years in accordance based on with Corps Regulations (ER 1105-2-100, p. 2-11), even though project measures are anticipated to continue having beneficial effects beyond 50 years.  The base year of 2025 was used and the period of analysis continued until 2075.  

Assumptions are one of the most common ways to address uncertainty in a planning study.  Several assumptions have been made in forecasting the FWOP scenario:



1) Water levels in Pool 26 would continue to be managed through Environmental Pool Management as they are now. 

2) Corps, IDNR, or other stakeholders would not take actions in the future to solve the problem(s) as identified by the proposed Piasa and Eagle’s Nest Islands HREP.

3) Corps would continue to provide wildlife and vegetation management within the study area as they do now on Piasa & Eagles Nest IslandIslands.

4) IDNR would continue to manage fish and wildlife in and on the waters in the study area as they do now.

5) The navigation channel would be maintained in its current location.  

6) No substantial increases to current operation and maintenance budget for the site would occur. 

7) The Piasa Island Backwater would continue to lose depth and be disconnected from the Mississippi River.

8) The aquatic habitat within Piasa Chute would continue to degrade with sedimentation and reduced flow.

9) Sediment delivery from outside the study area would continue. 

[bookmark: _Toc516811932][bookmark: _Toc503859023]Sedimentation

Based on previous sedimentation rate calculations for Pool 26 (GREAT III, 1982) and for a backwater at RM 206-209 (Simons, Simons, Ghaboosi, & Chen, 1988), as well as aerial imagery analyses (Figure 31), the Corps project delivery teamProject Delivery Team assumed that areas currently less than 2 feet in depth within Piasa Island Backwater would convert to land by year 50, which equates to 37% loss of the existing backwater.  ThisThe team decided this estimate better portrayed the existing and future conditions since ifof the team would have used site since the 0.5 inches of sedimentation per year estimate (GREAT III, 1982),) would have resulted in the entire backwater would bebeing gone by year 60; whichthis seemed unreasonable since the backwater surface area has persisted since 1971, even though it has lost depth (Figure 3-1).  

To determine sedimentation rate for Piasa Chute, the St. Louis District performed an ISOPACH analysis comparing 2006 to 2013 hydrographic surveys within Piasa Chute.  This analysis calculates the net gain or loss by comparing two surveys taking into account water elevations.  Figure 32 shows that within Piasa Chute, there was a net gain of approximately 250,000 cubic yards of material with an average sedimentation rate of 0.14 feet per year during this time frame.  If sedimentation rates of 0.14 feet per year continue over the 50-year period of analysis, then accumulation of as much as 7 feet may occur within Piasa Chute, resulting in complete loss of habitat value.  Since side channel habitat has been an identified habitat need for Pool 26, losing Piasa Chute would be detrimental to the overall goal of restoring and enhancing side channel habitat to promote a healthy and resilient aquatic ecosystem.  



[image: C:\Users\B6pdpknm\d0151103\Piasa_TSP_h2216_imagery comparison.jpg]

[bookmark: _Ref462650291][bookmark: _Toc503861980]Figure 31. Aerial images of Piasa Island backwater from 1971 (top) and 2016 (bottom)
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[bookmark: _Ref462649823][bookmark: _Ref462649772][bookmark: _Toc503861981]Figure 32. Isopach analysis comparing 2006 to 2013.  Net gain of 247,265 cubic yards of material.  Average sedimentation rate of 0.14 feet per year during this time.  Warm colors illustrate accumulation of material (in feet), yellow shows no change, and green colors illustrate loss of material (in feet).  

[bookmark: _Toc516811933][bookmark: _Toc503859024]Aquatic Habitat

The future without project conditions for aquatic habitats discussed below are projections based on best available scientific and engineering data.  However, it is known that sediment loads increase at higher pool elevations, so if a series of more severe flood events were to occur, the life expectancy of these habitat types could be much less than what is projected below.  

[bookmark: _Toc516811934][bookmark: _Toc503859025]Backwater Habitat

Future conditions of various aquatic habitat types were predicted through the Cumulative Effects Study of the Mississippi River (West Consultants Inc, 2000).  Contiguous backwater habitat and isolated backwater habitat in Lower Pool 26 were forecasted to decrease by 20% and 47%, respectively, by year 2050 (West Consultants Inc, 2000).

Under the previously described sedimentation rates, it is anticipated that the Piasa Island Backwater would continue to lose depth due to sedimentation.  Utilizing the UMRR- LTRM data from 1993 to 2013, the average depth of the backwater is 1.25 to 3.5 feet.  In the vicinity of the study area (Brickhouse Slough (RM 206-209, Missouri)), sedimentation rates have been estimated to be about 0.5 inches per year.  Applying this sedimentation rate to Piasa Island Backwater would suggest this backwater would fill in completely in approximately 60 years; however, the Project Delivery Team did not concur with this forecasting of future without project conditions based on aerial imagery analysis of the study area.  The team assumed that areas currently less than 2 feet in depth would convert to land by year 50, which equates to a 37% loss of existing backwater.  

Rearing and foraging habitat currently provided by the interior Piasa Island Backwater would be substantially reduced due to restricted access during average flows.  The entrance of the backwater is expected to fill in and become disconnected from the Mississippi River during average flows. Consequently, summer habitat would either shift to another backwater complex or other side channel complex, if available, in Pool 26.  Finally, overwintering habitat (areas with depths > 5 feet) would be reduced to zero within the next 50 years.  

[bookmark: _Toc516811935][bookmark: _Toc503859026]Side Channel Habitat

Based on UMRR- LTRM strata classes, the study area contains 562 acres of side channel habitat.  Based on hydrographic surveys, the average depth is approximately 8.6 feet; however, there are large portions of the side channel that are shallow (< 5 feet) corresponding to elevations of 415.12 ft NAVD 88 and above (Plates 4, 5 and 6).   Based on the ISOPACH analysis, the chute lost an average of 0.14 ft/year between 2006 and 2013.  Using thisThis sedimentation rate, it is expected was used in forecasting the loss of depth during the period of analysis (2025-2075). During this 50 year period of analysis, Piasa Chute would be approximately 1.6 feet by year 50 without the project.  At this depth, along with subsequent forecasted changes to dissolved oxygen concentrations, water temperature, and velocities, the side channel habitat within Piasa Chute (562 acres) would be reduced to zero within the next 50 years.  

[bookmark: _Toc516811936][bookmark: _Toc503859027]Island Habitat

From 1890 to 2010, island habitat (based on land cover data) within the study area has been reduced by approximately 60% due to the conversion to open water as result of going to pool from locks and dam construction (Figure 210). Currently, Piasa Island is approximately 115 acres and Eagle’s Nest Islands is 68 acres.  The historic islands that once occurred within the study area are completely submerged as a result of locks and dam construction.  .  Without the proposed project, it is expected this sand bar habitat would be available similar to what it is currently and dependent on pool water level management which is expected to continue to be operated in a similar fashion into the future.   It is also anticipated that without the proposed project, the historic islands that once occurred within the study area would continue to be submerged and provide no habitat value for migratory wildlife, including the federally listed interior least tern.  




[bookmark: _Toc516811937][bookmark: _Toc503859028]Problems and Opportunities * 

Chapter 4 identifies the Piasa and Eagle’s Nest Islands study area resource problems and opportunities, specific objectives and constraints.  The problem statements are concise characterizations of the broad issues that will be addressed with the study area.  Following the problem statements, an array of opportunities are presented.  Opportunities can be directly related to solving the problem at hand, but can also be ancillary to the identified problem.  From the list of problems and opportunities, objectives for the study are drafted and study specific constraints are identified.  The success of project planning is determined by the fulfillment of the objectives through identified alternatives.

Human activity over the past two centuries within the UMRS has altered hydrology, topography, and biotic communities historically present within the study area.  These alterations have degraded aquatic resources (i.e., side channel and backwater), reduced island habitat, impaired ecosystem functions, and threatened the future sustainability of the river-floodplain ecosystem.  

[bookmark: _Toc516811938][bookmark: _Toc503859029]Conceptual Model

Development of a conceptual model aided the identification of resource problems, stressors, and illustrates the interactions amongst drivers (i.e., climate, flood/drought cycles, and land use), primary stressors (lock and dam operation and sedimentation), essential ecosystem characteristics, and potential management actions (Figure 41).   

Essential ecosystem characteristics (EEC) are broadly defined categories of environmental features, are critical for sustaining ecological systems, and are valued by stakeholder interests (Nestler, Galat, & Hrabik, 2011). Five EECs have been identified for the UMRS: Geomorphology, Hydrology and Hydraulics, Biogeochemistry, Habitat, and Biota (Lubinski & Barko, 2003).  The primary stressors for the study area isare past and present lock and dam operation and river-borne sedimentation. Past and present lock and dam operation has directly impacted the Hydrology and Hydraulics and Habitat EECs though modified flow, and connectivity and direct inundation of island habitat.  The changes in hydrology, hydraulics and habitat then impact geomorphology (e.g., altering the bathymetry and sediment movement), biogeochemistry (e.g., dissolved oxygen and turbidity), and biota (e.g., fish, mussels, and migratory wildlife).  Sedimentation directly impacts the Geomorphology, Hydrology and Hydraulics, and Habitat EECs by altering the connectivity, depths and velocities within the aquatic habitats which then affectsaffect the biogeochemistry and biota.  The potential project measures were then identified to show how they interact with the various EECs.   
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[bookmark: _Ref467065071][bookmark: _Toc503861982]Figure 41. Conceptual Model for Piasa-Eagle’s Nest HREP
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[bookmark: _Toc516811939][bookmark: _Toc503859030][bookmark: _Ref463003795][bookmark: _Ref463003765]Problems

Human-induced physical modifications of the UMRS began as early as 1832 with removal of woody snags to facilitate steamboat travel (Burke, Robinson, & Swanson, 1979).  In 1913 the first lock and dam on the Mississippi River was built near Keokuk, Iowa.  In 1933, the U.S. Army Corps of Engineers began construction of a lock and dam near Rock Island, Illinois.  Since then, a total of 27 locks and dams have been built on the Upper Mississippi River.  Lock and dam construction had the greatest effect in the lower half of each navigation pool (which is the reach of river between two dams) where the floodplain was inundated by the increased water surface elevation.  Inundation caused an immediate change in the land-water distribution followed by a long-term change that included the gradual loss of land (e.g., islands).  The physical changes created by lock and dam construction produced a significant change in the biological community in the lower reaches of the navigation pools.  The original floodplain, which consisted of floodplain forest, wetlands, and isolated lakes, was converted into a large permanently submerged aquatic system that is often categorized as impounded.  Impounded areas are generally characterized by large wind fetch, detectable water velocities, and few to no islands (USACE, 2012).   Since impoundment, the patterns of river habitats have been greatly modified due to sedimentation of backwaters, island loss, and loss of side channels (Theiling, et al., 2000).

Specifically for Piasa and Eagle’s Nest Islands HREP, the following problems and opportunities have been identified:

Problem 1: Loss of depth and flow in Piasa Chute.  Side channel habitat is an important component of the UMRS.  This type of habitat has declined due to the leveling effects of sedimentation, reduced sediment transport in off-channel areas, and reduced connectivity to the main channel during low river stages (USACE, 2001; Theiling, et al., 2000; Simons, Stevens, Lagasse, & Schumm, 1975)  causing a degradation of aquatic habitat and geomorphic processes which are negatively effectingaffecting fishes and other aquatic assemblages.  Within the study area, the side channel habitat has decreased in depth and flow resulting in degraded aquatic habitat. 

Problem 2:  Loss of backwater habitat.  Backwater fisheries habitat is an important component of the Mississippi River ecosystem.  Backwater habitat has declined in most of the UMRS due to the leveling effects of sedimentation related to the modifications of river hydrology (Gutreuter & Theiling, 1999).  Many fishes that depend on lake-like backwaters (e.g., crappie and other sunfish) are an important ecological component of the UMRS; however, these species may be limited by the availability of suitable backwater habitat (Gutreuter & Theiling, Fishes, 1999).  Within the proposed study area, the backwater located within Piasa Island has decreased in depth resulting in loss of connectivity with the main channel during most of the year.  Fishes have restricted movement within the interior backwater since it has silted in and is experiencing woody vegetation encroachment (e.g., willows and cottonwoods).  The entrance into the backwater is impeded due to sediment deposition limiting year-round fish movement between the main channel and the backwater.   In addition, the fluctuations in water levels due to lock and dam operation may strand fish nests or expose small fish to predators, or in winter, eliminate temperature refuges (Gutreuter & Theiling, 1999).

Problem 3: Loss of diverse island mosaic. Habitat complexity and diversity afforded by island mosaics in the UMRS are highly valuable and have been declining. The habitat provided by island mosaics comprised of low flow sand bars, forested islands, and non-forested islands function to provide flow refugia critical to fish for foraging and nursery habitat, and resting habitat for migratory fish and wildlife species.  Islands provide physical complexity in the across the floodplain-river ecotone; however, island habitat has been lost within the UMRS related to lock and dam construction.  The reservoir-like impoundments of some navigation pools have led to island loss due to wind and wave erosion and direct inundation (Gutreuter & Theiling, 1999).  The study area is located in the lower portion of Pool 26; therefore, the physical changes related to lock and dam construction have led to island loss due primarily to inundation.  Prior to lock and dam construction several smaller islands (e.g., “Little Piasa Island”, “Sunflower Island”, and other smaller unnamed islands) were present on the main channel side of Piasa and Eagle’s Nest Islands (See Figure 23; Appendix D, Historical and Cultural Resources).   Based on the land cover maps from 1890 to 2010 approximately 60% of the island habitat has been lost from the study area (Figure 210). 

[bookmark: _Toc516811940][bookmark: _Toc503859031]Opportunities

Opportunities exist to restore side channel, backwater, and island habitat, function, and process.  Within the study area, there are opportunities for additional beneficial actions beyond solving the stated problems related to side channel, backwater, and island habitats.  

Although not the primary focus of the study, there are opportunities of ancillary benefits[footnoteRef:25]: [25:  Ancillary opportunities are identified but are not formulated to or included as screening criteria for alternative selection.  Ancillary benefits will still be realized, but per Corps Guidance (1105-2-100) are not included.] 


· Increase Public Use

· Recreational boating

· Recreation fishing and hunting

· Photography

· Environmental interpretation and education

· Potential navigation benefits due to increased flows (See Appendix C, Hydrology & Hydraulics).  

· Potential increased benefits to aquatic vegetation in conjunction with Environmental Pool Management 

[bookmark: _Toc516811941][bookmark: _Toc503859032]Goals and Objectives 

[bookmark: _Toc516811942][bookmark: _Toc503859033]Overarching UMRR Program Mission and Vision 

The UMRR program vision and mission statements were integral components of the strategic planning efforts of an interagency UMRR Coordinating Committee’s efforts.  The strategic plan sets a clear direction for the program in federal fiscal years 2015 to 2025.  The overarching program mission is to work within a partnership among federal agencies, state agencies, and other organizations; to construct high-performing habitat restoration projects; to produce state-of-the-art knowledge through monitoring, research, and assessment; and to engage other organizations to accomplish the Upper Mississippi River Restoration Program’s vision. The overarching program vision is as follows:

A healthier and more resilient Upper Mississippi River ecosystem that sustains the river’s multiple uses.

[bookmark: _Toc516811943][bookmark: _Toc503859034]Upper Mississippi River System (UMRS) Ecosystem Goals

The goal and vision statement imply conserving the UMRS’s remaining structure and function while restoring the degraded components to realize a sustainable UMRS.  Five system-wide objectives have been identified (Galat , et al., 2007) to:

· Manage for a more natural hydrologic regime 

· Manage for processes that shape a physically diverse and dynamic river-floodplain system 

· Manage for processes that input, transport, assimilate, and output material within the UMR basin river-floodplains 

· Manage for a diverse and dynamic pattern of habitats to support native biota 

· Manage for viable populations of native species within diverse plant and animal communities 

[bookmark: _Toc516811944][bookmark: _Toc503859035]UMRR Reach Objectives

Reach planning for the UMRS was undertaken to support an anticipated $100 million per year ecosystem restoration program authorized in WRDA 2007, but it was subsequently expanded to apply to all UMRS ecosystem restoration programs, including the UMRR.  Reach planning relied on state and federal partners to refine ecosystem restoration objectives based on the longitudinal differences that exist over the 1,100 river miles of the UMRS (USACE, 2009).  The UMRS was divided into four floodplain reaches to identify reach specific objectives in order to maximize the benefits of individual projects within a given reach. The study area is located within the Lower Impounded Reach and was identified as a high priority ecosystem restoration subarea within the reach.  Of the fourteen reach objectives were identified for the Lower Impounded Reach, the geomorphology objective of “restoring hydro-geomorphic processes that create, maintain, and improve bathymetric diversity, islands, sandbars, shoals, and mudflats” geomorphology objective relates directly to the proposed project at Piasa and Eagle’s Nest Islands. 

[bookmark: _Toc516811945][bookmark: _Toc503859036]Study Goal and Objectives

The overarching UMRR program goal and reach objectives, the conceptual model, as well as input from state and federal agency natural resource managers and interested stakeholders, were used to guide the development of the Piasa and Eagle’s Nest Islands study goal and objectives.  

[bookmark: _Toc516811946][bookmark: _Toc503859037]Study Goal  

To restore and improve the quality and diversity of aquatic and island ecosystem resources within the study area

[bookmark: _Toc516811947][bookmark: _Toc503859038]Study Objectives

Based on the study goal, specific study objectives were established and are listed below.  These objectives are interrelated and together will assist in meeting the overall study goal.  The guidance for developing study objectives is provided in Corps planning guidance ER 11-5-2-100 and specifies that objectives must be clearly defined, must provide information on the effect desired, and must include the subject of the objective, the location where the effect will occur and the timing and duration of the effect.  For the purpose of the Feasibility Report, the location for all objectives is generally defined as the study area.  The timing and duration of the objectives is assumed to be the 50-year period of analysis.  The objectives for the Piasa and Eagle’s Nest Islands HREP are as follows:

1. Increase aquatic side channel habitat with depth and flow diversity 

2. Increase connected backwater habitat with depth diversity for enhanced backwater fisheries habitat benefits

3. Restore diverse island mosaic

The relationship between objectives and the performance evaluation criteria of that objective is summarized in Table 4-1.  It should be noted that not all criteria must be met in order to achieve the objective; the criteria are indicators of ideal conditions. 




[bookmark: _Toc509915858][bookmark: _Toc503862100]Table 41.  Piasa and Eagle’s Nest Islands Objectives and Performance Criteria

		Objective

		Performance Criteria2

		Rationale



		1. Increase aquatic side channel habitat with depth and flow diversity

		· Increased bathymetric diversity within Piasa Chute, as measured in acres deeper than 8 feet

· Increased velocity1 within Piasa Chute

· Increased abundance of lotic species within study area

· Reduced sediment deposition within Piasa Chute

· Maintain and or improve existing mussel beds

		The performance criteria described are meant to provide bathymetric and velocity diversity within the Piasa Chute.  Increased velocities are expected to reduce sediment deposition and improve fish usage by more lotic species while not negatively affecting the existing mussel beds in the study area.  



		2. Increase connected backwater habitat with depth diversity for enhanced backwater fisheries habitat benefits

		· Increased fish abundance of backwater/slack water species within Piasa Island Backwater

· Increased access to Piasa Island Backwater as measured by % year connected

· Increased bathymetric diversity within Piasa Island Backwater, as measured in acres deeper than 5 feet

· Improved dissolved oxygen within Piasa Island Backwater

		The performance criteria described are meant to provide high quality backwater fisheries habitat by improving depth, temperature, dissolved oxygen, and connectivity with the Mississippi River.  



		3. Restore diverse island mosaic

		· Increase acres of island habitat and percent wetted perimeter over existing conditions

		This performance criterion described is meant to restore island habitat that historically occurred within the study area.





1Existing velocity is 1-2 ft/sec.  Model outputs suggest post-project velocity could double to 2-3 ft/sec.

2see2See Monitoring and Adaptive Management Appendix for more detail.

[bookmark: _Toc516811948][bookmark: _Toc503859039]Planning Constraints 

 A constraint is a restriction that limits the extent of the planning process for a particular study.  It should focus on things that alternative plans should try to avoid.  All studies have common constraints, including the following:



1. Laws and Regulations – Measures would be designed and constructed to be consistent with Federal, state, and local laws.

2. Impacts to Cultural Resources - Measures would not detrimentally affect historical and archaeological sites located within the study area.  

3. Flood Heights - Restoration measures should not detrimentally increase flood heights or adversely affect private property or infrastructure.

4. Aesthetics – Measures should be designed to minimize negative impacts to aesthetics. 

5. Invasive Species – Measures should be designed to minimize the spread and introduction of invasive species to and transfer from the study area. 



In addition to those standard constraints, for this study area, the team identified the following study-specific constraints:



1. Navigation - Ensure measures do not negatively impact 9-foot navigation channel. 

2. Invasive Species – Measures should be designed to minimize the spread and introduction of invasive species to and transfer from the study area.

3. Avoid or minimize impacts to recreation.

4. Avoid impacts to adjacent landowners.
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[bookmark: _Toc516811949][bookmark: _Toc503859040][bookmark: _Toc312134273][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK25][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Considered Management Measures & Screening Criteria*

[bookmark: _Toc516811950][bookmark: _Toc503859041]Measure Development & Screening

A management measure is a feature (a structural element that requires construction or assembly on-site) or an activity (a nonstructural action) that can be combined with other management measures to form alternative plans.  Management measures were developed to address study area problems and to capitalize upon opportunities.  Several measures were discussed during scoping, meetings with state and federal resources agencies, meetings with nongovernmental organizations, meetings with the project partner, and the Corps Project Delivery Team (PDT).  A Hydraulic Sediment Response (HSR) model and Adaptive Hydraulics (AdH) Model were used to determine placement and configuration of proposed measures.  Not all measures were moved forward, and some were eliminated from further consideration based on the screening criteria developed by the PDT as well as results from the models.  The potential measures were initially screened based on their contribution to the study’s goal and objectives, engineering considerations, local restrictions, and planning constraints.  Symbols (e.g., D1, B1, I1, and R1) have been assigned to the measures retained for further evaluation to aide in the documentation of the planning process. 

[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK22][bookmark: OLE_LINK23]The following sections briefly discuss management measures that were considered during scoping.  Table 51 summarizes the study goal, objectives, potential restoration measures, and how they link back to resource significance.  Measures retained (Table 5-2) were combined into differentiated alternatives to reasonably maximize benefits (See Chapter 6, Alternative Plans).   The following screening criteria waswere used to determine which management measures were retained and formulated into alternatives:

· Meets at least one study objective

· No negative effects to navigation 

· Acceptable level of flow change over known mussel beds

· H&H model(s) results

Acres and/or distances were measured using ESRI ArcGIS software or surveyed data.  Average depths and/or elevations were obtained by hydrographic surveys (Corps, St. Louis District) and LiDAR data.  Shear stress and flow data were obtained from the Adaptive Hydraulics (AdH) numerical model using Surface Water Modeling Software (SMS).  Estimates on quantities will be refined as the PDT proceeds with the analysis.  
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[bookmark: _Ref463003815][bookmark: _Toc509915859][bookmark: _Toc503862101]Table 51. ProblemProblems, opportunities, goal, objectives, and all potential restoration measures considered 

		[bookmark: OLE_LINK34][bookmark: OLE_LINK35]PROBLEMS

		OPPORTUNITIES

		GOAL

		OBJECTIVES

		ALL POTENTIAL MEASURES CONSIDERED

		RESOURCE 
SIGNIFICANCE



		Loss of depth and flow in Piasa Chute

		Restore side channel to improve habitat conditions for a large variety of riverine fish species

		To restore and improve the quality and diversity of aquatic and island 

ecosystem resources within the study area

		Increase aquatic side channel habitat with depth and flow diversity

		River training structures

Dredging

Woody structure



		Enhancing the aquatic habitats of the study area would contribute to restoring a nationally significant ecosystem and commercial navigation system (Institutional Significance).

Restoring the aquatic and island habitats for fish and wildlife would also attract visitors to fish, hunt, bird watch, boat, and simply enjoy the restored area (Public Significance). 

Restoring sand bar islands would benefit migratory wildlife, including the Interior Least Tern, a federally endangered species (Technical Significance).  



		Loss of backwater habitat

		Restore connectivity to improve habitat conditions for a variety of riverine species requiring backwater habitat to complete important life history stages

		

		Increase connected backwater habitat with depth diversity for enhanced fisheries habitat benefits

		Dredging

River Training Structures

Moist Soil Management

		



		Loss of diverse island mosaic

		Restore historic islands within the study area to increase ecosystem structure and function

		

		Restore diverse island mosaic



 

		Revetment

Bullnose chevron dike on head of islands

Rock structures to restore historic islands 

Placement of excavated material to restore sandbarssandbar islands



		





1Existing velocity is 1-2 ft/sec.  Model outputs suggest post-project velocity could double to 2-3 ft/sec.





[bookmark: _Toc503862102]


[bookmark: _Toc509915860]Table 52.  Summary of Measure Screening Criteria.  Measures retained for detailed evaluation are highlighted in gray

		Measure Category

		Considered Management Measure

		Screening Criteria 

		Retained



		

		

		Obj 1 

		Obj 2

		Obj 3

		No negative effects to navigation1

		Acceptable level of flow change over known mussel beds2

		H&H model results3

		



		Piasa Chute Aquatic Diversity

		200-ft single dredge cut

		X

		

		X

		X

		Yes

		Suboptimal

		No



		

		300-ft single dredge cut

		X

		

		X

		X

		Yes

		Suboptimal

		No



		

		200-ft braided dredge cut

		X

		

		X

		X

		Yes

		Optimal

		Yes



		

		300-ft braided dredge cut

		X

		

		X

		X

		Yes

		Optimal

		Yes



		Piasa Island Backwater Connectivity

		Minimum backwater dredging

		

		X

		X

		X

		Yes

		n/a

		Yes



		

		Maximum backwater dredging

		

		X

		X

		X

		Yes

		n/a

		Yes



		Island Restoration

		Three Islands

		

		

		X

		X

		Yes

		Optimal

		Yes



		

		Riverside Island

		

		

		X

		X

		Yes

		Optimal

		Yes



		

		Upstream Rootless Islands

		

		

		X

		X

		Yes

		Optimal

		Yes



		

		Upstream Rooted Island

		

		

		X

		X

		Yes

		Poor

		No



		

		Eagle’s Nest Protection

		

		

		X

		X

		Yes

		n/a

		No



		

		Piasa Island Protection

		

		

		X

		X

		NO

		n/a

		No



		River Training Structures

		Notch existing dikes

		X

		

		

		

		Yes

		Poor

		No



		

		Construct traditional dike, trail dike, SCED, chevron, weir, or combination thereof 

		X

		

		

		X

		Yes

		Poor

		No



		

		Construct sediment diversion structure

		X

		

		

		

		Yes

		Poor

		No



		

		Construct rock structure between islands

		X

		

		

		

		NO

		Suboptimal

		No



		

		Construct notched rock structure between islands

		X

		

		

		X

		Yes

		Optimal

		Yes



		

		Construct Closing Structure

		

		X

		

		

		NO

		Poor

		No



		Moist Soil Unit Management

		Convert Piasa Island Backwater to Moist Soil Management Unit

		

		

		

		X

		Yes

		n/a

		No



		Woody Structure

		Wood Pile Dikes

		X

		

		

		X

		Yes

		Poor

		No



		

		Woody Bundles

		X

		

		

		X

		Yes

		n/a

		No



		Non-Structural

		Best Management Practices

		

		

		

		X

		Yes

		n/a

		No



		

		Education and Outreach

		

		

		

		X

		Yes

		n/a

		No



		

		Water Level Management

		X

		

		X

		

		Yes

		n/a

		No



		1Based on flow-rate analysis and discussion with navigation industry and river engineers

2 Based on flowrate analysis at 250K cfs and discussion with natural resource partners, including mussel experts. The team decided what changes were at an acceptable level of risk. To reduce the level of uncertainty on impacts to the mussels, a monitoring plan would be implemented for this study. If monitoring demonstrates a significant change (based on malacologist subject matter expertise), then adaptive management features would be implemented.  

3 Based on H&H model results of increase or decrease of discharge through Piasa Chute
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[bookmark: _Toc516811951][bookmark: _Toc503859042]Piasa Chute Aquatic Diversity

Excavation has been proposed as a potential measure to provide suitable year-round habitat for fish.  Excavation would also provide material required to increase island diversity within the study area, which is necessary to meet the study goal and objectives.  Dredging would be required to restore aquatic diversity within Piasa Chute.  Several dredging options and configurations within Piasa Chute were evaluated.  Material removed from Piasa Chute would be hydraulically or mechanically dredged, or both, depending on contractor’s equipment utilized for the proposed study area.  Regardless of the dredging method selected, the removed material from Piasa Chute would be beneficially reused to construct the island restoration measures.  

[bookmark: _Toc516811952][bookmark: _Toc503859043]Types of Dredging

[bookmark: _Toc516811953][bookmark: _Toc503859044]Hydraulic Dredging 

Hydraulic dredging equipment would consist of a cutterhead dredge, along with pontoon or plastic pipeline to transport the excavated dredge material in the form of a slurry (Figure 51).

[image: ]

[bookmark: _Ref467066456][bookmark: _Toc503861983]Figure 51.  Example of hydraulic cutterhead dredge and pontoon pipeline

[bookmark: _Toc516811954][bookmark: _Toc503859045][bookmark: _Toc516811955]Mechanical Dredging

Mechanical dredging equipment would consist of a crane with clamshell bucket or a barge mounted excavator along with deck barges to transport the excavated dredge material in a more solid or cohesive condition (Figure 52).  
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[bookmark: _Ref467066486][bookmark: _Toc503861984]Figure 52.  Example of barge mounted excavator
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Figure 51.  Example of hydraulic cutterhead dredge and pontoon pipeline

[bookmark: _Toc503859046]Dredging Configurations

Within Piasa Chute, based on the hydraulic modeling outputs, four dredging configurations were evaluated to provide aquatic diversity and sufficient material to restore islands within the study area. Detailed results of the hydraulic modeling outputs are not provided here. For detailed discussion of how proposed configurations responded see Appendix C, Hydrology and Hydraulics. Each proposed configuration included a dredge cut depth to 10 feet below minimum pool (415.12 ft NAVD 88) which was selected to achieve an additional 5-6 feet of depth and flow within Piasa Chute. The considered dredge widths were selected based on standard dredging practice. Material excavated would be transported to the island restoration sites.  The following Piasa Chute dredge cut configurations evaluated included: 

[bookmark: _GoBack]
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Figure 52.  Example of barge mounted excavator

[bookmark: _Toc516811956][bookmark: _Toc503859047]200 foot Single Piasa Chute Dredge Cut

This measure consisted of a single dredge cut 200 ft wide through Piasa Chute.  Our analysis compared different configurations to increase flow and minimize the risk of the side channel filling in the future.  Based on the AdH models this configuration was ineffective at meeting objectives and therefore, not retained for detailed evaluation.  

[bookmark: _Toc516811957][bookmark: _Toc503859048]300 foot Single Piasa Chute Dredge Cut

This measure consisted of a single dredge cut 300 ft wide through Piasa Chute.  Our analysis compared different configurations to increase flow and minimize the risk of the side channel filling in the future.  Based on the AdH models this configuration was ineffective at meeting objectives and therefore, not retained for detailed evaluation.  

[bookmark: _Toc516811958][bookmark: _Toc503859049]200 foot Braided Piasa Chute Dredge Cut (D1)

This measure (D1) consisted of a braided channel dredge cut near Piasa Creek and a 200 foot wide dredge cut through Piasa Chute.  This configuration took into account the potential affectseffects from Piasa Creek and provides more opportunities to restore islands within the study area.  Based on the AdH model results, this configuration did increase flow within Piasa Chute with minimal impact to overall flow entering the study area.  Approximately 885,000 CY of material would be removed and transported within the study area to restore islands (I1).  This measure was retained for detailed evaluation.  

[bookmark: _Toc516811959][bookmark: _Toc503859050]300 foot Braided Piasa Chute Dredge Cut (D2)

This measure (D2) consisted of a braided channel dredge cut near Piasa Creek and a 300 foot wide dredge cut through Piasa Chute.  This configuration took into account the potential affectseffects from Piasa Creek and provides more opportunities to restore islands within the study area.  Based on the AdH model results, this configuration increased flow within Piasa Chute with minimal impact to overall flow entering the study area.   Approximately 1,127,000 CY of material would be removed and transported within the study area to restore islands (I1).  This measure was retained for detailed evaluation. 

[bookmark: _Toc503859051][bookmark: _Toc516811960]Piasa Island Backwater DredgingConnectivity

Excavation has been proposed as a potential measure to increase connectivity and to provide suitable year-round habitat for fish, which includes critical overwintering habitat for fish species.  Excavation would also provide material required to increase island diversity within the study area, which is necessary to meet the study goal and objectives.  Dredging would be required to restore aquatic diversity within Piasa Island Backwater. This would be accomplished through the direct act of dredging (hydraulic, mechanical, or both).  Two different configurations were evaluated:

[bookmark: _Toc516811961][bookmark: _Toc503859052]Minimum Backwater Dredging (B1)

This measure (B1) consisted of dredging and/or mechanically excavating the entrance of Piasa Island Backwater to improve connectivity of the backwater to the river, increase depth, and minimize impacts to existing vegetation.  Approximately 156,000 CY of material would be removed.  This measure was retained for detailed evaluation.  

[bookmark: _Toc516811962][bookmark: _Toc503859053]Maximum Backwater Dredging (B2)

This measure (B2) consisted of dredging and/or mechanically excavating Piasa Island Backwater to improve connectivity of the backwater to the river and increase depth.  The backwater would be dredged to 10 feet.  Approximately 311,000 CY of material would be removed.  This measure was retained for detailed evaluation.  

[bookmark: _Toc516811963][bookmark: _Toc503859054]Island Restoration

Island restoration has been proposed to increase island acreage and diversity within the study area.  All proposed island locations included placement of rock to reinforce the material, shape, and location of the newly constructed islands.  The material dredged from Piasa Chute and Piasa Island Backwater would be used to build the islands.  Islands would be built to 420.57 feet, which is the prevailing height of Piasa Island.  Several locations for islands were evaluated in the AdH model and locations were selected based on low shear stress.  and historic island locations (See Appendix C, Hydraulics and Hydrology). The following options were evaluated:

[bookmark: _Toc516811964][bookmark: _Toc503859055]Three Islands, Riverside Piasa Island, and Upstream Rootless Island (I1)

This measure (I1) would restore island diversity within the study area in three areas: Three Islands, Riverside Piasa Island, and Upstream Rootless Island (Figure 5-3). Three Islands involves enhancing the existing three small islands that are exposed during pool drawdown within Piasa Chute.  Riverside Piasa Island would restore the historic island that once existed on the riverside of Piasa Island.  Upstream Rootless Island would be restored and would serve as a sediment trap and reduce sediment entering the study area.   All dredged material from Piasa Chute and Piasa Island Backwater would be used to restore these islands, and all three locations would be required.  Refer to Table 5-3 for more details.  This measure was retained for detailed evaluation.  

[bookmark: _Toc509915861]









[bookmark: _Toc503862103]Table 53. Island Restoration Details

		

Item

		Quantity

		

Unit



		

		Three Islands

		Riverside Piasa Island

		Upstream Rootless Island

		



		Dredged Material

		177,000

		631,000

		233,000

		CY



		Island Diversity

		26

		43

		8

		AC



		Stone Protection

		60,700

		29,900

		56,000

		TN
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[bookmark: _Toc503861985]Figure 53.  Location of proposed island diversity measures

[bookmark: _Toc516811965][bookmark: _Toc503859056]Upstream Rooted Island

In lieu of the Upstream Rootless Island, as described in Section 5.4.3.1, another design was considered at a similar location.  The Upstream Rooted Island differed by instead of leaving a small channel between the Illinois bank and the island, the island would be tied directly to the Illinois bank.  This measure considered placing stone along the existing large depositional area and enhancing it as sandbar habitat using the dredged material.   Upon further evaluation with the AdH model, this measure was not retained for detailed evaluation since it did not meet study objectives.  

[bookmark: _Toc516811966][bookmark: _Toc503859057]Eagle’s Nest Island Protection

Various river training structures and revetment configurations were evaluated using the HSR model (See Appendix C, Hydrology & Hydraulics).  However, during additional inventory of existing conditionconditions and HSR model development, the perceived problem of erosion on Eagle’s Nest Island was determined to be no longer a problem based on the additional data collection.  Therefore, no measures were retained for detailed evaluation. 

[bookmark: _Toc516811967][bookmark: _Toc503859059]River Training Structures

River training structures have been proposed to improve aquatic habitat by modifying the flow and sediment response of the river.  River training structures are generally constructed with rock.  Chapter 7 of Upper Mississippi River Restoration Environmental Design Handbook (USACE, 2012) provides an overview of typical river training and side channel enhancement structure designs that have been used by the Corps.  The following is just an overview of the types of river training structures that were evaluated through the HSR and AdH Models.  For additional information see Appendix C, Hydrology & Hydraulics).  Example of notched dikes (Mile 100 Islands)

Example of notched dikes (Mile 100 Islands)



Notched Dike Notches: This measure would be accomplished by notching (i.e., removing) material in a particular location within an existing dike to increase flow diversity within the study area. Upon additional hydrographic surveys and HSR model outputs and limited opportunities to notch existing dikes, this measure was not retained for detailed evaluation because it did not meet study objectives.  

Traditional Dike: Dikes, sometimes referred to as spur dikes, are structures placed in a river to redirect the river’s own energy to provide a variety of effects.  This measure would be accomplished by constructing a new dike to divert flow and promote sediment deposition along the islands. Upon further evaluation with the HSR and AdH Models, this measure was not retained for detailed evaluation because it did not meet study objectives.  Example of trail dike (RM 181.7L)



Example of trail dike (RM 181.7L)





Trail Dike: This feature would be accomplished by constructing a trail dike off the end of a traditional dike parallel to the river flow.  The purpose of this structure would be to encourage sediment deposition from the downstream end of the island along the trail dike while still maintaining flow in the main channel.     Upon further evaluation with the HSR and AdH Models, this measure was not retained for detailed evaluation because it did not meet study objectives.  

Side Channel Enhancement Dike (SCED):  This feature captures additional flow into a side channel by the placement of an upstream angled structure at the entrance to the side channel. Upon further evaluation with the HSR and AdH Models, this measure was not retained for detailed evaluation because it did not meet study objectives.  Example of hard points at Duck Island (RM 195.3R)

Example of hard points at Duck Island (RM 195.3R)



Hard Points:  Hard points are very short rock dikes that are used to stabilize side channel or slough banklines.  These short dikes do not cause a significant buildup of sediment but do create scour holes and help reduce erosion by keeping flows directly off of the bankline.  Upon further evaluation with the HSR and AdH Models, this measure was not retained for detailed evaluation because it did not meet study objectives.  Photo 4-4. Example of hard points at Duck Island (RM 195.3R)





Chevron:  Chevrons are used to direct flow into the side channel and increase bathymetric diversity (i.e., scour holes and sand bar formation).   In general, when a chevron is overtopped a scour hole forms within the apex as well asand a sand bar island forms between the legs of the chevron. Upon further evaluation with the HSR and AdH Models, this measure was not retained for detailed evaluation because it did not meet study objectives.  Example of chevron field located in St. Louis Harbor

Example of chevron field located in St. Louis Harbor



Low Elevation Weir (elevation 413.07 NAVD 88): This measure would consist of constructing a low elevation weir between the islands.  Based on the AdH model outputs, this measure reduced overall flow entering the study area and minimally increased flow into Piasa Chute. In addition, this measure increased shear stress over the known mussel beds.  This measure was not retained for detailed evaluation because it did not meet study objectives.  

Sediment Diversion Structure: This measure consisted of constructing a low elevation weir from Eagle’s Nest Island to the Illinois bankline.  Based on the AdH model outputs, this measure actually reduced flow into Piasa Chute; therefore, this measure was not retained for detailed evaluation because it did not meet study objectives.  

Rock Structure between Piasa and Eagle’s Nest Islands:   This measure consisted of constructing a rock structure between Piasa Island and Eagle’s Nest Island to divert flow into the Piasa Chute.  Based on the AdH model outputs, this measure reduced more flow within Piasa Chute than any other measure initially evaluated; therefore, this measure was not retained for detailed evaluation because it did not meet study objectives.  

Closing Structure (elevation 420.57 ft NAVD 88) to convert entire area to Backwater:  Based on the AdH model outputs, this measure poses high uncertainty and risk of increasing surface water elevation, has a high risk of filling in the whole study area especially within Piasa Chute, would result in limited island restoration opportunity, potential impacts to navigation, and potential of flooding adjacent landowners based on H&H modeling results. . Due to these concerns, this measure was not retained for detailed evaluation.  

Notched Rock structure (R1): This measure (R1) consisted of constructing a rock structure between Piasa Island and Eagle’s Nest Island to divert additional flow through Piasa Chute, but still maintain flow between the islands.  Based on AdH Model outputs this measure restored additional bathymetric and flow diversity within the study area that is currently lacking with minimal changes in flow over the known mussel beds (See Appendix C, Hydrology and Hydraulics).   Approximately 42,000 tons of graded A-stone would be used to construct this structure to an elevation of 420.57 NAVD 88. This measure was retained for detailed evaluation.  

[bookmark: _Toc516811968][bookmark: _Toc503859060][bookmark: _Toc312134283]Moist Soil Management Unit

The team considered development of a moist soil management unit in the Piasa Island Backwater which would be constructed to restore aquatic and emergent vegetation.  However, converting the existing backwater to an emergent wetland does not meet the objectives set forth by this study and was not evaluated further. In addition, the team determined the need to restore the existing backwater habitat would restore the ecosystem structure and function more fully compared to converting the existing habitat to something else.  Converting the existing backwater to a moist soil unit would require more active management in order to achieve desired results and was deemed unacceptable. Due to these concerns, this measure was not retained for detailed evaluation.

[bookmark: _Toc516811969][bookmark: _Toc503859061]Woody Structure

To help ensure a safe navigation channel, the U.S. Army Corps of Engineers began removing woody snags from the Mississippi River during the 1800s.  Today, this practice is all but vanished.  Naturally occurring large woody structure (i.e., > 10 cm diameter and 2 m in length) is an important component of many river systems.  The value of woody structure is well known, including providing cover, forage, and reproduction sites for a multitude of fish species, providing attachment sites and habitat for macroinvertebrates, helping fuel productivity in the river by catching and retaining drifting organic material, and increasing habitat diversity by altering substrate and velocity patterns through increased roughness (Fischenich & Morrow Jr., 2000).  The District performed a woody structure pilot study in the Middle Mississippi River (McCain, 2013), which recommended the continued use of wood pile dikes and woody bundles, as well as incorporating downed trees within the location of a new proposed dike, should be pursued in the future where feasible. dikes.  The following woody structure measures were considered included:Examples of woody bundle during construction (left), and placement in the river (right; Calico Chute RM 148.3L)

Examples of woody bundle during construction (left), and placement in the river (right; Calico Chute RM 148.3L)



Wood Pile DikesExample of wood pile dike (RM163.6R) 

Example of wood pile dike (RM163.6R) 



In lieu of a traditional rock dike, wood pile dikes could be built by driving rows of long wooden posts into the riverbed.  River water flows through these structures, creating varying patterns in the riverbed.  These piles act like a screen and catch additional organic matter, which increases favorable fish habitat.  Due to the abundance of woody debris existing within the study area, this measure was not evaluated further. 

[bookmark: _Toc516811971][bookmark: _Toc503859063]Woody Bundles

Woody bundles consist of wood logs tied together and sunk in the water with an anchor. A set of woody bundles could be placed between existing or proposed constructed dikes or within an island bullnose.  Due to the abundance of woody debris existing within the study area, this measure was not evaluated further. 

[bookmark: _Toc516811972][bookmark: _Toc503859064]Non-Structural Methods

Non-structural methods consisting of Best Management Practices, Education and Outreach, and Water Level Management have been proposed to help meet the objectives of the study area. 

[bookmark: _Toc516811973][bookmark: _Toc503859065]Best Management Practices

Best Management Practices (BMPs) are defined by the U.S. Environmental Protection Agency (USEPA) as non-regulatory guidance for agriculture issued to farmers to reduce non-point source pollution.  By implementing these BMPs, the public has the capability to reduce sediment loads and increase the water quality of the Mississippi River significantly.  The 8 basic types of BMPS are Conservation Tillage; Crop Nutrient Management; Pest Management; Conservation Management; Irrigation Water Management; Grazing Management; Animal Feeding Operation Management; and Erosion Sediment Control.  Since this measure is outside of Corps authority, the District recommended it be evaluated by the responsible agencies/persons and was not further evaluated for the purposes of this study. 

[bookmark: _Toc516811974][bookmark: _Toc503859066]Education and Outreach

Education motivates people to think about the world, their relationship to it, and their ability to influence it.  Without education the public may not be well-informed about public measures available to aide in the restoration of the environment.  Education measures related to Piasa and Eagle’s Nest Islands includes, but is not limited to, information on non-point source pollution, point source pollution, agricultural practices, invasive species, threatened and endangered species, floodplain, and wetlands.  Education and Outreach programs are established through local, state, and Federal agencies as well as other public forums.  Several education programs have been implemented by USDA and EPA regarding BMPs and other agricultural practices.  The IDNR offers a suite of conservation education programs, as well as stream and watershed management workshops.  The USFWS has several migratory bird initiatives to include international migratory bird day festivals, partners in flight, and the junior duck stamp program.  The Corps education programs are locally available to schools, civic groups, and local organizations through the St Louis district Rivers Project Office.  The Great Rivers Land Trust, a non-profit group, is involved in a variety of community initiatives including wetland restoration, reforestation projects, riparian buffers, as well as the Piasa Creek Watershed Project and Piasa Harbor clean-up.  These outreach programs are dedicated to educating people of all ages about the natural environment, promoting safety, and encouraging good stewardship.  The Corps realizedinteragency Project Delivery Team determined that there are several education and outreach vehicles in place and that the continuation of these programs is essential to the continued improvement of the UMR, but these measures were; therefore, developing new outreach and education mechanisms for this project was not be evaluatedneeded and this measure was not retained for further for the purposes of this studyevaluation. 

[bookmark: _Toc516811975][bookmark: _Toc503859067]Water Level Management 

This measure considered manipulation of Pool 26 water levels to increase depth of the side channel.  However, since Pool 26 is under Environmental Pool Management and is expected to be into the future, this measure was considered unacceptable and was not retained for further evaluation.   

		USACE | Considered Management Measures & Screening Criteria*

		54





	

[bookmark: _Toc516811976][bookmark: _Toc503859068]Alternative Plan Formulation & Evaluation

The National Environmental Policy Act (NEPA) requires Federal agencies to evaluate a range of reasonable alternatives to a proposed Federal action.  For this environmental assessment, the proposed Federal action is to improve or restore ecosystem structure and function within the Piasa and Eagle’s Nest Islands study area.  This section describes the measures that were retained and the formulation of the final array of alternatives.  Due to the limited number of measures retained (Table 6-1) and dependency relationships, the team analyzed all possible combinations rather than identify individual alternative formulation strategies.  The final array of alternatives includes 8 action alternatives and the No Action Alternative (Table 6-2). Each alternative was evaluated through an environmental benefit analysis to determine the magnitude of ecosystem benefits to be expected if the alternative was implemented.  

The IWR Planning Suite II tool was developed to aide environmental and ecosystem restoration planning studies in performing cost-effectiveness and incremental cost analyses (CE/ICA) on alternatives. The CE output determines which alternatives are the least costly for a given level of environmental output. The ICA evaluates the efficiency of the cost-effective alternatives, to determine which provide the greatest increase in output for the least increase in cost. The incremental analysis of alternatives was accomplished following guidance by Corps’ Institute of Water Resources and using methodology described in Robinson et al. (1995).  The results of the incremental analysis were synthesized with other decision-making criteria (e.g., acceptability, completeness, effectiveness, efficiency, reasonableness of costs, stakeholder support) to help the planning team select and recommend a particular plan.  Refer to Appendix H, CE/ICA, for the detailed results of the analysis.

Primary assumptions and constraints used to conduct the Piasa and Eagle’s Nest Islands CE/ICA are as follows:

1. For all analyzed habitats (side channel, backwater, and island), the habitat outputs, as measured as Average Annual Habitat Units (AAHUs), were assumed to have equal value in comparing alternative plans.

2. The Island Diversity (I1) and Piasa Chute Dredge Cut (D1 or D2) are mutually dependent

3. The Island Diversity (I1) and the Piasa Backwater Dredge Cut (B1 or B2) are mutually dependent

4. Notched Rock Structure (R1) is dependent on Piasa Chute Dredge Cut (D1 or D2)

[bookmark: _Ref463348917][bookmark: _Toc509915862][bookmark: _Toc503862104]Table 61. Feasible Restoration Measures 

		Measure Code

		Description



		D1

		200 ft Braided Piasa Chute Dredge Cut



		D2

		300 ft Braided Piasa Chute Dredge Cut



		B1

		Piasa Island Backwater Minimum Dredge Cut



		B2

		Piasa Island Backwater Maximum Dredge Cut



		R1

		Notched Rock Structure between Piasa and Eagle Nest’s Islands



		I1

		Island Diversity: Three Islands, Piasa Riverside Island, and Upstream Rootless Island

(dependent on D and B measures)











[bookmark: _Ref503861699][bookmark: _Toc509915863][bookmark: _Toc503862105]Table 62 Final Array of Alternatives 

		Alt #

		Measures Included

		Alternative Description



		1

		D0B0R0I0

		No Action (defined as the alternative that the proposed federal action would not take place and there would be no change from current management direction or level of management intensity)



		2

		D1B1R0I1

		Braided 200 ft Piasa Chute + Minimum Backwater Dredging + Island Diversity



		3

		D1B2R0I1

		Braided 200 ft Piasa Chute + Maximum Backwater Dredging + Island Diversity



		4

		D1B1R1I1

		Braided 200 Ft Piasa Chute+ Minimum Backwater Dredging + Notched Rock Structure + Island Diversity



		5

		D1B2R1I1

		Braided 200 ft Piasa Chute + Maximum Backwater Dredging + Notched Rock Structure + Island Diversity



		6

		D2B1R0I1

		Braided 300 ft Piasa Chute + Minimum Backwater Dredging + Island Diversity



		7

		D2B2R0I1

		Braided 300 ft Piasa Chute + Maximum Backwater Dredging + Island Diversity



		8

		D2B1R1I1

		Braided 300 ft Piasa Chute + Minimum Backwater Dredging + Notched Rock Structure + Island Diversity



		9

		D2B2R1I2D2B2R1I1

		Braided 300 ft Piasa Chute+ Maximum Backwater Dredging + Notched Rock Structure + Island Diversity





[Note: the Project Alternative numbering does not coincide with the numbering used in the H&H Appendix].

[bookmark: _Toc476895725][bookmark: _Toc476920302][bookmark: _Toc516811977][bookmark: _Toc503859069]Habitat Benefit Evaluation

A habitat benefit evaluation was conducted to evaluate environmental benefits of alternative plans for aquatic and island habitat improvements.  The evaluation was conducted by a multi-agency team which included representatives from the IDNR, USFWS, and Corps.  Island and aquatic benefits were quantified through the use of the Habitat Evaluation Procedures (HEP; (USFWS, 1980)).  

Habitat Evaluation Procedures (HEP) is a habitat-based evaluation methodology used in project planning.  The procedure documents the quality and quantity of available habitat for selected fish and wildlife species.   The HEP is based on the assumption that habitat for selected species can be described by a Habitat Suitability Index (HSI).  This index value is an indication of habitat quality (rated from 0.0 to 1.0m0 with 1.0 being ideal habitat) and is multiplied by the area of applicable habitat to obtain Habitat Units (HUs).  

Changes in HUs will occur as a habitat matures naturally or is influenced by development.  These changes influence the cumulative HUs derived over the period of analysis for the study area (50- years).  Habitat Units are calculated for select target years and annualized over the period of analysis to derive the net Average Annual Habitat Units (AAHUs).  Net AAHUs are used as the output measurement to compare the study alternatives. 

The HEP procedures were used to evaluate the effects of the study alternatives on island and aquatic habitat quantity and quality.  The Smallmouth Buffalo was used to assess backwater aquatic habitat; the Striped Bass was used to assess side channel aquatic habitat; and the Least Tern was used to assess the island habitat.  Each of these models areis Regionally Approved for Use per EC 1105-2-412 and each model spreadsheet calculator is approved for regional use (Appendix G, Habitat Evaluation & Quantification).  The multi-agency team completed an assessment of existing study area conditions, projected future conditions without the Project, and estimated expected impacts of study alternatives.  A detailed description of the habitat analysis is provided in Appendix G, Habitat Evaluation & Quantification.  Table 6-3 summarizes the habitat evaluation and provides the habitat output (Net AAHUs) that is compared to cost.  

[bookmark: _Toc509915864][bookmark: _Toc503862106]Table 63. Habitat Outputs (net average annualized habitat units rounded) for each considered alternative

		Alt

		Alternative Description

		Islands 

Net AAHUs

		Side Channel

Net AAHUs

		Backwater

Net AAHUs

		TOTAL Net AAHUs



		

		

		Least Tern

		Striped Bass

		Smallmouth Buffalo

		



		1

		No Action (future without project)

		0.00

		0.00

		0.00

		0.00



		2

		Braided 200 ft Piasa Chute + Minimum Backwater Dredging + Island Diversity

		55.3

		302.2

		9.0

		366.5



		3

		Braided 200 ft Piasa Chute + Maximum Backwater Dredging + Island Diversity

		62.7

		302.2

		11.4

		376.3



		4

		Braided 200 Ft Piasa Chute+ Minimum Backwater Dredging + Notched Rock Structure + Island Diversity

		55.3

		365.4

		9.5

		430.1



		5

		Braided 200 ft Piasa Chute + Maximum Backwater Dredging + Notched Rock Structure + Island Diversity

		62.7

		355.6

		11.9

		430.2



		6

		Braided 300 ft Piasa Chute + Minimum Backwater Dredging + Island Diversity

		61.3

		346.6

		9.4

		417.4



		7

		Braided 300 ft Piasa Chute + Maximum Backwater Dredging + Island Diversity

		68.7

		337.2

		11.9

		417.8



		8

		Braided 300 ft Piasa Chute + Minimum Backwater Dredging + Notched Rock Structure + Island Diversity

		61.3

		376.5

		9.8

		447.6



		9

		Braided 300 ft Piasa Chute + Maximum Backwater Dredging + Notched Rock Structure + Island Diversity

		68.7

		366.4

		12.3

		447.4









[bookmark: _Toc470181640][bookmark: _Toc516811978][bookmark: _Toc503859070]Cost Estimates for Final Array of Alternatives

Table 64 shows an estimated cost of the final array of alternatives based on unit price estimates.  Detailed breakdown of costs is outlined in Chapter 7, Cost Estimates.  Cost estimates were prepared using October 2016 price levels.   Annualized costs include construction costs, contingency costs, monitoring and adaptive management costs, and Operation, Maintenance, Repair, Replacement, and Rehabilitation (OMRR&R) costs.  Project measures are on federally controlled waters; consequently, there are no lands and damages or relocation costs.  The final array of alternatives cost estimates were based on unit price estimates annualized using the Fiscal Year 2017 discount rate of 2.875% and a 50-year period of analysis.  The 50-year period of analysis was selected based on Corps Regulations (ER 1105-2-100, p. 2-11).  The base year of 2025 was used and the period of analysis continued until 2075.  

[bookmark: _Ref466967636][bookmark: _Toc467072159][bookmark: _Toc509915865][bookmark: _Toc503862107]Table 64 Environmental Output and Costs of Each Alternative (Unit Price Estimates; October 2016 Price Level, 50-year period of analysis using 2.875 discount rate). Best buy plans highlighted in gray.

		Alternative

		Output

(Net AAHU)

		Construction Costs*

		Annualized 

Construction

Cost

		Annualized OMRR&R Costs**

		Annualized AM & Monitoring Costs**

		Total Annualized Cost

		Average Cost Per Output

($/AAHU)



		1

		0.00

		$0

		$0

		$0

		$0

		$0

		-



		2

		366.5

		$22,130,000

		$839,791

		$5,850

		$12,00011,800

		$857,641	Comment by Fuentes, Jerry W CIV CESPK CESPD (US): All total annualized costs are off by $200.

		$2,340



		3

		376.3

		$24,500,000

		$929,728

		$5,850

		$12,00011,800

		$947,578

		$2,518



		4

		430.1

		$23,750,000

		$901,267

		$5,850

		$12,00011,800

		$919,117

		$2,137



		5

		430.2

		$26,250,000

		$996,137

		$5,850

		$12,00011,800

		$1,013,987

		$2,352



		6

		417.4

		$27,130,000

		$1,029,532

		$5,850

		$12,00011,800

		$1,047,381

		$2,509



		7

		417.8

		$29,630,000

		$1,124,402

		$5,850

		$12,00011,800

		$1,142,252

		$2,734



		8

		447.6

		$28,880,000

		$1,095,941

		$5,850

		$12,00011,800

		$1,113,791

		$2,488



		9

		447.4

		$31,250,000

		$1.185.878

		$5,850

		$12,00011,800

		$1,203,728

		$2,690





*includes 30% contingency, 15% E&D, and 10% S&A; based on unit price estimates

** include 30% contingency

[bookmark: _Toc516811979][bookmark: _Toc503859071]Operation and Maintenance Considerations

Operation and maintenance considerations were developed for the final array of alternatives.  For all alternatives the proposed measures have been designed to ensure low annual operation and maintenance requirements (Table 6-2); therefore, the estimated O&M costs among alternatives was the same.   For analysis purposes, the costs presented for operation and maintenance used the 50-year period of analysis. Operation and maintenance may include performing site inspections and debris removal from rock structures each year.  The estimated total annual operation and maintenance cost is $5,850 during the 50-year period of analysis (FY 17 discount rate of 2.875%).   These quantities and costs may change during final design.  A complete list of operation and maintenance needs will be provided in the OMRR&R Manual following construction completion. 

[bookmark: _Toc509915866][bookmark: _Toc503862108]Table 65.  Estimated Annual Operation and Maintenance Costs (October 2016 Price Level)

		O&M Item

		Quantity

		Unit

		Unit Price ($)

		Project First Cost ($)



		Site Inspection

		10

		Hours

		50

		$500



		Debris Removal

		80

		Hours

		50

		$4,000



		Subtotal

		$4,500



		Contingencies (30%)

		$1,350



		ANNUAL TOTAL O&M COST (FY 2017 discount rate of 2.875%)

		$5,850





[bookmark: _Toc516811980][bookmark: _Toc503859072]Repair, Rehabilitation, and Replacement Considerations

The IDNR is expected to operate and maintain the proposed project per the agreed terms in the Memorandum of Agreement (Appendix K, draft MOA [placeholder]), and should expect to incur costs associated with this responsibility outside of the 50-year period of analysis.  Table 63 lists the major components and their associated frequencies of repair, rehabilitation, and replacement. (RR&R). The District has constructed features of this nature within the Upper Mississippi River, and based on the performance of previous work as well as the hydraulic modeling results for this study (see Appendix C, Hydraulics and Hydrology), it was determined that the proposed project features would not require any repair, rehabilitation, or replacement during the 50-year period of analysis. These considerations were the same among the final array of alternatives.  Estimates of these costsPotential RR&R items beyond the 50-year period of analysis does include replacement of rock (every 75 years), and excavation/island restoration (every 60 years). These items will be includedfurther refined in the OMRR&R Manual.  

[bookmark: _Ref464198519][bookmark: _Toc509915867][bookmark: _Toc503862109]Table 66. Repair, Rehabilitation, and Replacement Considerations

		Component

		Frequency



		Repair, Rehabilitate, Replace Rock Structure

		Every 75 years



		Repair, Rehabilitate, Replace Backwater Area

		Every 60 years



		Repair, Rehabilitate, Replace Piasa Chute

		Every 60 years



		Repair, Rehabilitate, Replace Island Diversity Areas

		Every 60 years





[bookmark: _Toc516811981][bookmark: _Toc503859073]Adaptive Management and Monitoring Considerations

Costs for monitoring the final array of alternatives to determine the degree to which the alternative is meeting the success criteria and for informing potential adaptive management decisions are summarized in Table 6-4. Adaptive management and monitoring are projected to a maximum of 10 years.  The estimated cost of the adaptive management and monitoring are included in the Total Project Cost Estimate[footnoteRef:26].  Monitoring costs, regardless of alternative, include hydrographic surveys, mussel surveys, water quality (using UMRR- LTRM data), and fish monitoring and assessment (using UMRR- LTRM data) for 10 years post-construction.  The estimated annualized adaptive management and monitoring cost is $12,000 during the 50-year period of analysis (FY 2018 discount interest rate of 2.75%).   Further details are provided in Chapter 13, Project Performance and Assessment Monitoring, and in Appendix L, Adaptive Management and Monitoring.   [26:  Per CECW-PB Memo dated 31 August 2009 Section 3.b of the Implementation Guidance for Section 2039 of WRDA 2007.] 




[bookmark: _Toc509915868][bookmark: _Toc503862110]Table 67. Estimated Post-Construction Monitoring and Adaptive Management Costs ($, rounded) (October 2016 Price Level)

		

		

		

		Post-Construction Years

		



		Obj. 

		Work Category

		Activity

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		SUBTOTAL



		Piasa Chute

		Monitoring, Analysis, & Reporting

		Hydrographic /ADCP Survey/ISOPACH Analysis

		 

		20000

		 

		 

		 

		 

		20000

		 

		 

		 

		40000



		

		

		UMRR LTRM Fisheries

		X

		X

		X

		X

		X

		X

		X

		X

		X

		X

		0



		

		

		UMRR LTRM Water Quality

		X

		X

		X

		X

		X

		X

		X

		X

		X

		X

		0



		

		

		Mussel Survey

		 

		 

		40000

		 

		 

		 

		 

		40000

		 

		 

		80000



		

		AM Feature: Notch Rock Structure/Install Rock (if needed)

		 

		 

		 

		35000

		 

		 

		 

		 

		 

		 

		35000



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Piasa Island Backwater

		Monitoring, Analysis, & Reporting

		UMRR LTRM Fisheries

		X

		X

		X

		X

		X

		X

		X

		X

		X

		X

		0



		

		

		UMRR LTRM Water Quality

		X

		X

		X

		X

		X

		X

		X

		X

		X

		X

		0



		

		

		Gage Data Analysis

		1000

		 

		1000

		 

		1000

		 

		1000

		 

		1000

		 

		5000



		

		AM Feature: Install rock/excavate backwater entrance (if needed)

		 

		 

		 

		 

		 

		70000

		 

		 

		 

		 

		70000



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Islands

		Monitoring, Analysis, & Reporting

		Public Aerial Imagery & Analysis

		5000

		 

		 

		 

		5000

		 

		 

		 

		 

		5000

		15000



		

		AM Feature: Vegetation removal (if needed)

		 

		 

		5000

		 

		 

		 

		 

		5000

		 

		 

		10000



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Overall Project

		Monitoring, Analysis, & Reporting

		Site Inspections

		2000

		 

		 

		2000

		 

		 

		2000

		 

		2000

		 

		8000



		

		

		Performance Evaluation Reporting

		 

		 

		 

		 

		10000

		 

		 

		 

		 

		10000

		20000



		Subtotal

		283,000



		Contingencies (30%)

		85,000



		TOTAL

		$368,000



		Annualized Monitoring and Adaptive Management Cost (FY 2017 2.875%; 50 year period of analysis)

		$12,000





* The Project falls within a Corps UMRR- LTRM study reach; therefore no additional funds would be needed to collect data.  Assessment of the data is included in the cost of preparing the Performance Evaluation Report

		USACE | Alternative Plan Formulation & Evaluation

		65





	



[bookmark: _Toc470181641][bookmark: _Toc516811982][bookmark: _Toc503859074]Cost EffectiveEffectiveness and Incremental Cost Analysis

The CE/ICA analysis was performed on the 9 generated plans.  The CE/ICA resulted in the identification of 5 cost effective alternatives, with three of them being “best buy plans” (including the No Action plan).  See Appendix H, CE/ICA for more details.  A cost-effective alternative is defined as one where no other alternative can achieve the same level of output (net AAHU) at a lower cost, or a greater level of output at the same or less cost.  A sub-set of cost-effective alternatives are identified as “best buy plans”.  Best buy plans are cost-effective alternatives that provide the greatest increase in environmental output for the least increase in cost per environmental output.   The final array of alternatives and result of the CE/ICA analysis is displayed in Table 62, above.  Of the 9 alternatives evaluated, 5 plans were considered cost effective and 3 were considered best buys, including the No Action (Figure 6-1). The best buy plans are displayed in Figures 6-1, 6-2, and Table 68.

The best buy plans presented provide the information necessary to make well-informed decisions regarding desired project scale and measures.  Progressing through the increasing levels of output (net AAHUs) for the best buy plans helps determine whether the increase in output is worth the additional cost.  As long as decision makers consider a level of output to be worth the additional cost, subsequent levels of output are considered.  When a level of output is determined to be not worth the additional cost, then subsequent levels of output will also likely be not worth the additional cost, and the final decision regarding desired project scale and measures for environmental restoration will be reached.

Typically in the evaluation of best buy plans, ‘break points’ are identified in either the last column or in the stair step progression from left to right in Figure 62. Break points are defined as significant increases or jumps in incremental cost per output, such that subsequent levels of output may not be considered worth the additional cost.  Identification of such break points can be subjective.  For Piasa and Eagle’s Nest Islands study, break points were identified between each of the best buy plans.

[image: ]

[image: ]

[bookmark: _Toc503861986][bookmark: _Ref463353581][bookmark: _Toc467072160]Figure 61. All Alternative Plans Differentiated by Cost Effectiveness.



[bookmark: _Ref503861718][bookmark: _Toc467072161][bookmark: _Toc509915869][bookmark: _Toc503862111]Table 68.  Cost effectiveness and Incremental Cost Analysis of best buy plans (Unit Price Estimates; October 2016 Price Level, 50-year period of analysis using 2.875 discount rate). 

		Alternative

		 Output

(Net AAHU)

		Total Annualized Cost

		Incremental Output



		Incremental Cost 

		Incremental Cost/Output ($/AAHU)



		1 – No Action

		0

		0

		0

		0

		0



		4

		430.1

		$919,117

		430.1

		$919,117

		$2,137



		8 

		447.6

		$1,113,791

		17.5

		$194,674

		$11,124









[image: ]Alternative 4



Alternative 8



[bookmark: _Ref463354090][bookmark: _Toc469565170][bookmark: _Toc503861987]Figure 62.  Incremental cost per output (net AAHUs) for the Piasa & Eagle’s Nest Islands Best Buy Plans



		USACE | Cumulative Effects *

		85





	

[bookmark: _Toc516811983][bookmark: _Toc503859075]Environmental Effects*

Chapter 2 identified the existing conditions of the resources at Piasa and Eagle’s Nest Islands.  Chapter 7 describes the environmental consequences of the proposed action alternatives and is organized by the same resource topics as described in Chapter 2.  The depth of analysis of the alternatives corresponds to the scope and magnitude of the potential environmental impact.  This chapter provides the scientific and analytic basis for the comparisons of the best buy alternatives (Alternative 1, 4, and 8) moved forward and describes the probable consequences (impacts, effects) of each alternative on the selected environmental resources.  The purpose of characterizing the environmental consequences is to determine whether the resources, ecosystems, and human communities of concern are approaching conditions where additional stresses will have an important cumulative effect (CEQ, 1997).  

The considered action alternatives (Alternative 4 or 8) would result in positive long-term benefits to island and aquatic habitats in and around Piasa and Eagle’s Nest Islands (Table 7-1).  The considered action alternatives would result in some conversion of cover types, but the resulting changes would provide habitat to a greater diversity of species.  No federally protected species would be negatively affected.  Due to construction, the considered action alternatives would result in short-term decreases in water quality, air quality, and aesthetics and disturb the area wildlife and public use.  Long-term benefits to area habitats would far outweigh the short-term impacts.  No negative social or economic impacts are anticipated.  No impacts to historic and cultural resources are anticipated.  

The chapter compares the effects of the following considered alternatives described in Chapter 6:

· Alternative 1:  No Action

· Alternative 4: 200-foot braided dredge cut, notched rock structure, minimum backwater dredging, and island diversity

· Alternative 8: 300-foot braided dredge cut, notched rock structure, maximum backwater dredging, and island diversity

Besides the No Action Alternative and Alternative 4, the effects of Alternative 8 waswere also examined.  This is because this alternative contains measures (i.e., 300-foot dredge cut and maximum backwater dredging) that are not present in Alternative 4 and is also considered a Best Buy Alternative.  Unless otherwise stated, only these additional measures’ potential effects are described and other effects are assumed to be the same as Alternative 4.  All other alternatives will not be discussed explicitly because Alternative 4 or Alternative 8 contain all the measures that would be in these alternatives and is assumed the effects would beare captured in thethat discussion.   When environmental effects of these alternatives are the same, they will be discussed collectively. 

[bookmark: _Toc516811984][bookmark: _Toc503859076]Hydrology & Hydraulics

Impacts of No Action Alternative: The study area would continue to be managed by Mel Price Locks and Dam Environmental Pool Management.  During maximum drawdown, Piasa Chute and Piasa Island Backwater would have reduced depths providing limited aquatic habitat.  The existing low flow and sediment transport within Piasa Chute would continue leading to reduced habitat quality within the side channel.  Sedimentation would continue and fill in Piasa Island Backwater.  The large depositional area would continue to propagate downstream and potentially fill in the side channel completely.  Therefore, this alternative would have a negative effect on hydrology and hydraulics. 

Impacts of Alternative 4:  Positive impacts would result from the Alternative 4 resulting from the dredge cut, notched rock structure, and island restoration.  Locking in the depositional area with rock and enhancing it to restore an island would reduce the migration of that material downstream.  The rock placement on all the restored islands would improve the longevity of the islands and promote scour when overtopped which increases bathymetric diversity within the Project. study area. The notched rock structure would not only promote increased flow into Piasa Chute but would also create deep scour holes with faster flows through the notches which is currently lacking in the Project. study area. Alternative 4 would increase flow and shear within Piasa Chute which is related to improved sediment transport.  Overall, Alternative 4 improves the flow and sediment transport which would have a positive effect on the aquatic habitat within the entire study area.  Therefore, this alternative would have a positive effect on hydrology and hydraulics.

Impacts of Alternative 8:  Similar impacts would be expected as discussed in Alternative 4; however, based on the hydraulic models, the 300 foot dredge cut had positive hydraulic results.  There was slightly more hydraulic benefits (e.g., depth and flow) but minimal additional aquatic habitat improvements as compared to the 200 foot dredge cut.  Therefore, this alternative would have a positive effect on hydrology and hydraulics.

[bookmark: _Toc509915870][bookmark: _Toc503862112]Table 71. Summary of Environmental Effects of Considered Alternatives

		Resource

		No Action

		Alternative 4 

		Alternative 8



		Hydrology & Hydraulics

		Negative

		Positive

		Positive



		Aquatic Resources

		Riverine Fisheries

		Negative

		Positive

		Positive



		

		Backwater Fisheries

		Negative

		Positive

		Positive



		

		Mussels

		Negative

		Positive

		Positive



		

		Aquatic Vegetation

		Negative

		Positive

		Positive



		FP Habitat

		Negative

		Positive

		Positive



		Geology & Soils

		No Effect

		No Effect

		No Effect



		Wildlife & Migratory Birds

		Negative

		Positive

		Positive



		IL Resources of Concern

		No Effect

		No Effect

		No Effect



		Federally T&E Species

		Negative

		Positive

		Positive



		Invasive Species

		No Effect

		No Effect

		No Effect



		Water Quality

		Negative

		Positive

		Positive



		Air Quality

		No Effect

		No Effect

		No Effect



		GHG & Climate Change

		No Effect

		No Effect

		No Effect



		HTRW

		No Effect

		No Effect

		No Effect



		Historic & Cultural Resources

		No Effect

		No Effect

		No Effect



		Socioeconomics

		No Effect

		Positive

		Positive



		Aesthetics

		No Effect

		Positive

		Positive



		Noise Levels

		No Effect

		No Effect

		No Effect



		Environmental Justice

		No Effect

		No Effect

		No Effect



		(See following sections for explanation of positive, negative, no effect)





[bookmark: _Toc516811985][bookmark: _Toc503859077]Aquatic Resources

[bookmark: _Toc516811986][bookmark: _Toc503859078]Riverine Fisheries

Impacts of No Action Alternative: The quality of aquatic habitat within Piasa Chute would continue to decline.  River-borne sedimentation and lack of flow within the side channel would continue, further reducing the average depth and current velocities in the area, as well as the overall bathymetric diversity.   Under the No Action Alternative, it is expected that the side channel would eventually provide limited habitat benefits for native fish species that are dependent on flowing water for all or part of their lives.  As Piasa Chute degrades, it is likely the fish assemblage within the side channel would become dominated by generalist species, tolerant of poor water quality and limited habitat diversity, such as non-native carp.   Therefore, this alternative would have a negative effect on riverine fisheries.

Impacts of Considered Action Alternatives: All considered action alternatives are expected to improve existing side channel habitat by restoring flow, bathymetric diversity (i.e., average depth), and sediment transport.  In turn, the proposed actions are expected to increase the longevity of the side channel to persist into the future.  All considered action alternatives would improve the habitat favorable for native fish species requiring flow for all or part of their lives.  Through the habitat evaluation and quantification process, the Striped Bass HSI model generated 365.4 net AAHUs for Alternative 4, and Alternative 8 generated 366.5 net AAHUs for Alternative 8 over the No Action Alternative.   Therefore, the considered action alternatives would have a positive effect on riverine fisheries.

[bookmark: _Toc516811987][bookmark: _Toc503859079]Backwater Fisheries

Impacts of No Action Alternative:  The backwater fisheries located within the study area would likely continue their gradual decline.  The backwater fisheries would continue to be poor due to loss of depth and lack of connectivity with the main channel. Deep, low flow, well oxygenated water is extremely important for overwintering fish habitat due to their reduced swimming capabilities.   Piasa Island Backwater is expected to fill, have reduced dissolved oxygen levels, and become isolated, which would result in little habitat benefit to overwintering fishes.  Without the project, the backwater fish habitat would continue to degrade and fish species diversity is expected to decline and become dominated by species tolerant of poor water quality conditions.  Therefore, this alternative would have a negative effect on backwater fisheries

Impacts of Alternative 4:  Alternative 4 includes dredging the entrance of the Piasa Island Backwater to improve depth and connectivity, which is expected to have a positive effect on this backwater habitat.  The interior of Piasa Island would remain connected to the main channel year-round during normal river flows making it available to the fish community.  The backwater would have deeper areas to improve its function as an overwintering habitat while still providing flooded emergent vegetation for cover and rearing.  The additional water volume, improved habitat conditions, and increased connectivity during the summer months would also improve the area’s nursery function as well.  The fish assemblage within Piasa Island Backwater may experience a short-term negative effect during construction due to disturbance (e.g., noise and turbidity); however, in the long-term, the benefits of restoring connectivity and improving the backwater habitat far outweigh the potential short-term stress to the fish community.  Through the habitat evaluation and quantification process (Smallmouth Buffalo HSI model), Alternative 4 generated 9.5 additional AAHUs over the No Action. Therefore, this alternative would have a positive effect on backwater fisheries.

Impacts of Alternative 8: This alternative is similar to Alternative 4 except it includes dredging the entire backwater, rather than just the entrance.  This alternative would increase the total area of deep water overwintering habitat, but would also result in a reduction of flooded emergent vegetation, which provides cover and rearing habitat for numerous fish species.   The negative effects of construction would persist longer than Alternative 4, but would cease after construction is completed.  SluffingSloughing of the dredge cut side slopes may lead to filling in of some of the deeper holes.  Through the habitat evaluation and quantification process (Smallmouth Buffalo HSI model), Alternative 8 generated 12.3 additional AAHUs over the No Action. Therefore, this alternative would have a positive effect on backwater fisheries.

[bookmark: _Toc516811988][bookmark: _Toc503859080]Mussels

Impacts of No Action Alternative: The two mussel beds located within the study area are dominated by a few common species with low recruitment.  Without the project, the mussel resources are expected to be similar to existing conditions which may lead to decline through time.  Therefore, this alternative would have a negative effect on mussels. 

Impacts of Considered Action Alternatives:  All considered action alternatives took into account the location of the existing mussel beds and the potential effects changes in hydrology may have on the beds.  Based on the hydraulic model outputs the flow over the known existing mussels would not change substantially over existing conditions. Mussel monitoring is a component of each considered alternative to detect changes to the beds as a result of implementation.  This provides a valuable opportunity to learn more about how our project measures effectaffect mussels.   If changes to mussel resources occur that trigger an adaptive management feature, then modification to the notched rock structure may be implemented.  Therefore, the considered action alternatives are anticipated to have a positive effect on mussels.

[bookmark: _Toc516811989][bookmark: _Toc503859081]Aquatic Vegetation

Impacts of No Action Alternative: Without the project, abundance of submersed aquatic vegetation would continue to be low within the study area due to high turbidity, and lacking the water levels required to support submersed aquatic vegetation.  Therefore, this alternative would have a negative effect on submersed aquatic vegetation. 

Impacts of Considered Action Alternatives: Alternative 4 may provide additional opportunities for emergent vegetation within Piasa Island Backwater;, whereas Alternative 8 would most likely eliminate opportunities for emergent vegetation due to dredging of the entire backwater.  The measure of island restoration included in all considered action alternatives may also provide opportunities for emergent vegetation to develop.  Therefore, the considered action alternatives may have a positive effect on submersed aquatic vegetation. 

[bookmark: _Toc516811990][bookmark: _Toc503859082]Floodplain Habitat

Impacts of No Action Alternative: Without the project, open water would likely be the dominant land cover classification.  The forested islands of Piasa and Eagle’s Nest would continue to be distinctive features within the floodplain landscape. The forested islands, which fall within lower land surface elevations, would continue to support flood tolerant tree species.  Nut-producing trees would continue to be a minor component of the overall forest inventory of these islands.  Piasa Island Backwater is likely to convert from aquatic habitat to land through time, which may provide additional wetland habitat but at a trade-off of losing valuable backwater habitat within Pool 26.  Therefore, this alternative would have a negative effect on floodplain habitat.

Impacts of Considered Action Alternatives. The forested islands of Piasa and Eagle’s Nest would continue to be distinctive features within the floodplain landscape, and the newly restored islands would add additional complexity and diversity within the study area.  Piasa Island Backwater is expected to be maintained as aquatic habitat rather than convert to terrestrial habitat.  Alternative 4 would allow for floodplain habitat diversity on Piasa Island with forest, emergent wetland and aquatic habitats while Alternative 8 would have less opportunity for emergent wetlands due to the larger area of the dredge cut.  Therefore, the considered action alternatives would have a positive effect on floodplain habitat.

[bookmark: _Toc516811991][bookmark: _Toc503859083]Geology & Soils

Impacts of No Action Alternative: No major impacts to geology or soils would be expected.  Sediment loads from the Mississippi River may be deposited within the study area during flooding. Therefore, this alternative would have no effect on geology and soils.

Impacts of Considered Action Alternatives: Temporary, minor impacts to geology and soils would be expected due to construction activities.  The dredge cut would impact existing bathymetry and flow.  Improved flow and sediment transport are expected to reduce sedimentation within Piasa Chute.  Sediment loads from the Mississippi River may still be deposited within the study area during flooding, but project measures are designed to improve flow and sediment transport; therefore, it is expected that impacts from sedimentation would be reduced.  The island restoration sites may promote soil development over time if the islands become vegetated, capture organic matter, and build soils;, but overall the considered action alternatives would have no effect on geology and soils.

No soils in the study area are designated as prime farmland; therefore, no considered action alternatives would impact prime farmland. 

[bookmark: _Toc516811992][bookmark: _Toc503859084]Wildlife & Migratory Birds

[bookmark: _Toc516811993][bookmark: _Toc503859085]Bald Eagle

On August 9, 2007, the bald eagle was removed from the federal list of threatened and endangered species. It remains protected under the MBTA as well as Bald and Golden Eagle Protection Act of 1940.  The Bald and Golden Eagle Protection Act prohibits unregulated take of bald eagles.  The USFWS recently finalized a rule defining “take” that includes “disturb”.  Based on this rule, the USFWS developed the National Bald Eagle Management Guidelines[footnoteRef:27].  These guidelines indicate that in undisturbed areas no construction activities should occur within 660 feet of a visible eagle’s nest and 330 feet of a non-visible nest during breeding season.   [27:  Available at https://www.fws.gov/northeast/ecologicalservices/eaglenationalguide.html Accessed on 16 Nov 2016.] 


Impacts of No Action Alternative: Bald eagles are expected to continue to inhabit the study area during the winter months.   Therefore, this alternative would have no effect on the bald eagle.

Impacts of Considered Action Alternatives: To date, there are no known active nests within the study area, but eagles frequently utilize the study area.  Because new nests may be built, consultation with the USFWS will continue throughout the design and construction phase to ensure no eagles are impacted. and a pre-construction survey would be completed.   

During each design phase, the project sponsor will be consulted and, if necessary, site visits conducted to determine location of all nests and determine if they are active as defined in the USFWS guidelines.  The plans and specs would delineate the 660 foot buffer area and include timelines (December-August) to avoid all active nests and minimize effects to this species during the breeding season.  In the long-term the proposed action alternatives would improve the habitat and ecosystem resources which are expected to result in positive effects to this species.  

[bookmark: _Toc516811994][bookmark: _Toc503859086]Great Blue Heron

Impacts of No Action Alternative: Great Blue Heron are expected to continue to inhabit the study area.  As the study area habitat declines, the existing rookery may be abandoned.  Therefore, this alternative may have a negative effect on the species.

Impacts of Considered Action Alternatives: All considered action alternatives seek to improve aquatic and island habitat within the study area.  The rookery on Eagle’s Nest would not be directly affected by any constructed measure; however, during construction short-term, minor disturbance (e.g., noise) may occur; however, the. The long-term the improvements to the habitat by the proposed project would continue to support the habitat needed for heron foraging, roosting, and nesting.   Therefore, the considered action alternatives would have a positive effect on the species.

[bookmark: _Toc516811995][bookmark: _Toc503859087]Neotropical Migratory Birds

Impacts of No Action Alternative:  Without the project, the forested islands of Piasa and Eagle’s Nest would continue to support some use of migratory birds, such as neotropical migrants. However, over time as the habitat complexity decreases due to loss of side channel, backwater, and island habitats, use of the study area may decline into the future. Therefore, this alternative may have a negative effect on the neotropical migrants.

Impacts of Considered Action Alternatives:  Migratory birds favor floodplain complexes with high habitat diversity.  The proposed alternatives all increase habitat diversity and complexity within the study area by restoring islands and enhancing the aquatic habitats.  These improvements to habitat are expected to have a positive effect on neotropical migratory birds.  

[bookmark: _Toc516811996][bookmark: _Toc503859088]Illinois Resources of Concern

Impacts of No Action and Considered Action Alternatives:  The five protected resources in the vicinity of the Projectstudy area include (1) Principia Hill Prairies East Illinois Natural Areas Inventory Site, (2) Principia Hill Prairies – East Natural Heritage Landmark, (3) Gray Bat (Myotis grisescens), (4) the Indiana bat (Myotis sodalis), and (5) the timber rattlesnake (Crotalus horridus).  The first two resources are the hill prairies and are outside the Projectstudy area in the uplands and would not be affected by any considered alternative.  The Gray Bat and Indiana Bat are discussed in Section 7.7.  The Timber Rattlesnake is found most commonly in mature deciduous forest in rugged, hilly, rocky terrain along rock bluffs.  This habitat type is not found within the Project. study area. Timber Rattlesnake are not expected to be affected by any considered alternative.  Therefore, the no action and all considered action alternatives would have no effect on Principia Hill Prairies sites or the timber rattlesnake (effects determination for the gray bat and Indiana bat are discussed in Section 7.7).  

[bookmark: _Toc516811997][bookmark: _Toc503859089]Federally Listed Threatened & Endangered Species

In accordance with the Endangered Species Act, a list of federally threatened and endangered animals and plants was obtained from the USFWS.  This satisfies the “request for species list requirements” for ESA Section 7 Consultation.  The least tern, northern long-eared bat, Indiana bat, decurrent false aster, eastern prairie fringed orchid, spectaclecase, pallid sturgeon and eastern massasauga are listed as federally threatened or endangered within Jersey and Madison Counties, Illinois. The Corps prepared a Biological Assessment (Appendix D) and submitted it to the USFWS on 15 December 2016.  Based on the information provided, the Corps determined the proposed project May Affect, Not Likely to Adversely Affect for the least tern, northern long-eared bat, and Indiana bat.  The proposed project will have No Effect on the decurrent false aster, eastern prairie fringed orchid, spectaclecase, pallid sturgeon, or eastern massasauga.  The USFWS replied to the Biological Assessment through informal consultation with a concurrence letter dated 30 January 2017 (Appendix D, Biological Assessment). 

[bookmark: _Toc516811998][bookmark: _Toc503859090]Invasive Species

Reed canary grass and Japanese hops are present on Piasa and Eagle’s Nest Islands.  With or without the project these plants are expected to continue to be prevalent on the islands.  Therefore, the no action and considered action alternatives would have no effect on reed canary grass and Japanese hops compared to existing conditions. since the proposed plan only includes aquatic based measures. The control and management of terrestrial invasive species is conducted through USACE forest management and therefore are not included as part of the UMRR HREP.  

Juvenile and adult Asian carps are known to use the study.  area. With or without the project, Asian carps are expected to continue to use the study area.  With the considered action alternatives, improving side channel and backwater habitats needed by native species should assist the native fishes in competing with Asian carps for shared resources; however, the considered action alternatives would have no effect on invasive fish species in terms of reducing or increasing their presence.  

[bookmark: _Toc516811999][bookmark: _Toc503859091]Water Quality

Impacts of No Action Alternative:  Piasa Island Backwater would likely become disconnected from the main channel for longer periods of time, or become disconnected completely and loose depth over time.  This would likely result in decreased dissolved oxygen, increased temperature, and degraded water quality.  Without the Projectproject, the water quality within Piasa Chute is expected to degrade as the chute loses depth and flow.   Therefore, this alternative would have a negative effect on water quality.  

Impacts of Considered Action Alternatives: Long-term water quality improvements are expected to occur as a result of the proposed project measures of dredging in Piasa Chute and Piasa Island Backwater.  The improved velocities within Piasa Chute would improve sediment transport reducing sedimentation in the side channel.  Improved connectivity with the Mississippi River and Piasa Island Backwater would improve the water quality of the backwater through expected improvement in dissolved oxygen.

Short-term minor increases in turbidity are expected to occur due to construction activities. These effects would be less than significant. All required water quality permits will be followed to minimize water quality impacts during construction. and implementation of avoidance, minimization, and best management practices would be used.  Therefore, the considered action alternatives would have a positive effect on water quality (See Appendix I, Clean Water Act 404(b)1).  

[bookmark: _Toc516812000][bookmark: _Toc503859092]Air Quality

Impacts of No Action Alternative: Air quality within the study area would likely remain similar to current conditions, with Madison County air quality being influenced by the St. Louis metro area.  Therefore, this alternative would have no effect on air quality. 

Impacts of Considered Action Alternatives:  Minor, temporary increases in airborne particulates are expected to occur as a result of mobilization and use of diesel construction equipment.  These increases would be less than significant. No long-term air quality standard violations are anticipated for any considered alternative.  None of the considered action alternatives are expected to have any long-term adverse effects on the air quality of Jersey and Madison counties, Illinois. Any required air quality restrictions would be followed and implemented. Therefore, the considered action alternatives would have no effect on air quality.

[bookmark: _Toc516812001][bookmark: _Toc503859093]Greenhouse Gas & Climate Change

Impacts of No Action Alternative: With the No Action Alternative, greenhouse gas emissions for the study area are expected to be similar to current conditions.  With the No Action Alternative, climate change could potentially impact the study area through increased frequency of high water events related to expected increased precipitation.  High water events would increase  coupled with more extreme droughts. However, there is no consensus on the risk of river borne sediments depositing within Piasa Chute, leadingforecasted changes to a faster loss of the side channel through time. climate for this region. Therefore, this alternative would have no effect on greenhouse gas and not contribute to climate change. 

Impacts of Considered Action Alternatives: With any of the considered action alternatives, minor greenhouse gas emissions due to equipment used for construction activities and transporting of material are expected.  The dredging depth took into project was designed to account for extremes of the potential impacts offorecasted climate change (increased sediment deposition due to increased flooding). scenarios discussed in the literature, but it was determined climate change would not be a significant factor in regards to project performance. Therefore, the considered action alternatives would have no effect on greenhouse gas and not contribute to climate change.

[bookmark: _Toc516812002][bookmark: _Toc503859094]HTRW

Impacts of No Action Alternative: No HTRW would be expected.  If any HTRW matter is encountered during construction of this project, the USACE will be contacted to coordinate the handling and disposal of the material. However, no project features are located near any known HTRW concerns. Therefore, this alternative would have no effect on HTRW.

Impacts of Considered Action Alternatives: A short-term risk of fuel spill during construction activities would exist.  The contractor would be required to have a spill clean-up plan and utilize best management practices during construction.  If during construction, any HTRW material would be encountered during dredging, the Corps should be contacted to coordinate the handling and disposal of the material.  Therefore, this alternative would have no effect on HTRW.

[bookmark: _Toc516812003][bookmark: _Toc503859095]Historic and Cultural Resources

Impacts of No Action Alternative: No impacts to cultural or historical resources are anticipated. Therefore, this alternative would have no effect on historic and cultural resources.

Impacts of Considered Action Alternatives:  

No known documented historic or modern shipwrecks are located within the Projectstudy area.  There is no known prehistoric occupation of the study area lands.  No impacts to cultural or historical resources are anticipated with any of the considered action alternatives. 

On 17 October 2016, a letter was sent to the Illinois State Historic Preservation Officer (SHPO), initiating consultation under Section 106 of the National Historic Preservation Act of 1966, as amended (NHPA).  The letter report outlined the proposed alternative and indicated that the Illinois Inventory of Archaeological Sites, an internal USACE shipwreck database, and a USACE reported ship-loss database, had been consulted and no known historic properties would be adversely effectedaffected.

The District received a letter from the IL SHPO on 2 November 2016 with no objection to the proposed project.  A copy of the correspondence is included in Appendix B, Coordination. If, however, cultural resources were to be encountered during construction, all work would stop in the affected area and further consultation would take place as per 36 CFR 800-13.   Moreover, should the project alternatives change from those discussed during initial consultation, or are not implemented within two years of 2 November 2016, consultations will be reinitiated.  

Dated 2 December 2014, a tribal consultation letter outlining the project was sent to the 28 federally recognized tribes affiliated with the St. Louis District. Two tribes responded with no objections being raised (Appendix B, Coordination).   Should the alternatives change from those discussed during initial consultation, follow-up letters will be sent.

Therefore, the considered action alternatives would have no effect on historic and cultural resources.

[bookmark: _Toc516812004][bookmark: _Toc503859096]Socioeconomics

Impacts of No Action Alternative: No impacts to socioeconomics would be expected.  Human use of the area would likely decline as the side channel becomes too shallow for recreational uses and public access.  Therefore, this alternative would have no effect on socioeconomics.  

Impacts of Considered Action Alternatives:  The considered alternatives have no measureable impacts on community cohesion; property values; industrial growth; life, health and safety; or privately owned farms.  The increase in recreational use and positive impacts to the Piasa Harbor Marina with these alternatives would likely increase community, regional, and business growth; and tax revenues.  

No public opposition has been expressed, nor is any expected. In the long-term, habitat improvement would increase wildlife and fish populations and diversity.  This would in turn increase outdoor recreational opportunities including bird watching, hunting, fishing, and boating.  In the short-term, construction activities would likely disturb recreational activities within the Projectstudy area, but could also create short-term employment opportunities. 

Employment opportunities are evaluated using the Corps Institute for Water Resources and the Louis Berger Group regional economic impact modeling tool called RECONS (Regional ECONomic System).  This modeling tool automates calculations and generates estimates of jobs and other economic features such as income and sales associated with the Corps’ annual Civil Works program spending.  

The analysis evaluated economic impacts at three levels of geography: region, state, and nation.  Using theThe unit price estimatesestimate for Alternative 4 is $23,750,000 (unit price estimates; October 2016 price levels).  Of this total project expenditure, $11,832,940 would be captured within the regional impact area.  The rest areis expected to benefit the state or the nation.  The expenditures made by the Corps for various services and products are expected to generate additional economic activity that can be measured in jobs, income, sales and gross regional products summarized in Table 72, and includes impacts to the region, the State impact area, and the Nation.  

Therefore, the considered action alternatives would have a positive effect on socioeconomics.  

[bookmark: _Ref464461667][bookmark: _Toc509915871][bookmark: _Toc503862113]Table 72.  Overall Summary Economic Impacts of Alternative 4 using unit price estimates (October 2016 price levels)

		Impacts

		Impact Areas

		Regional

		State

		National



		Total Spending

		

		$23,750,000

		$23,750,000

		$23,750,000



		Direct Impact

		Output

		$11,832,940

		$22,543,811

		$23,774,192



		

		Job

		148.04

		284.08

		300.20



		

		Labor Income

		$4,657,312

		$9,820,856

		$10,424,845



		

		GRP

		$5,366,261

		$11,184,175

		$11,860,591



		Total Impact

		Output

		$15,761,623

		$47,163,860

		$68,572,833



		

		Job

		183.11

		445.68

		559.84



		

		Labor Income

		$5,814,603

		$18,591,134

		$24,853,645



		

		GRP

		$7,602,904

		$25,872,685

		$36,418,958





[bookmark: _Toc516812005][bookmark: _Toc503859097]Aesthetics

Impacts of No Action Alternative: A decline in aesthetics may occur due to degrading habitat and loss of side channel depth leading to declining fish and wildlife populations using the area.  Therefore, this alternative would have no effect on aesthetic resources.

Impacts of Considered Action Alternatives: Short-term impacts would occur with construction equipment.  In the long-term aesthetic resources would improve as a result of improved water depths, increased island habitat, and overall increased wetland wildlife use and fisheries use of the Projectstudy area.  The improvements would make the Projectstudy area more aesthetically pleasing to many visitors.  Therefore, the considered action alternatives would have a positive effect on aesthetic resources.

[bookmark: _Toc516812006][bookmark: _Toc503859098]Noise Levels

Impacts of No Action Alternative: No change in noise levels would be expected. Therefore, this alternative would have no effect on noise levels.

Impacts of Considered Action Alternatives: The construction of the considered action alternatives would generate a temporary increase in noise levels.  ThisThese noise levels would be less than significant and would be minimal compared to existing noise levels from barge traffic adjacent to the study area as well as the offloading of coal from barges to the power plant across the channel on the Missouri bank, or the road traffic along the National Scenic Byway of the Great River Road which parallels the study area. Noise from construction activities may lead to temporary displacement of some fish and wildlife species.  No long-term impacts would be expected.  Therefore, the considered action alternatives would have no effect on noise levels.

[bookmark: _Toc516812007][bookmark: _Toc503859099]Environmental Justice

Executive Order 12898 requires the fair treatment and meaningful involvement of all people regardless of race, color, national origin, or income with respect to the development, implementation, and enforcement of environmental laws, regulations and policies.  Fair treatment means that no group of people, including a racial, ethnic, or a socioeconomic group should bear a disproportionate share of the negative environmental consequences resulting from industrial, municipal, and commercial operations or the execution of Federal, state, local, and tribal programs and policies.  Meaningful involvement means that:

· Potentially affected community residents have an appropriate opportunity to participate in decision making about a proposed activity that could affect their environment and/or health;

· The public’s contribution can influence the regulatory agency’s decision;

· The concerns of all participants will be considered in the decision making process; and

· The decision makers seek out and facilitate the involvement of those potentially affected.

The District will comply with the provisions of the EO through coordination and the NEPA review process.  No concerns regarding this EO are expected. 

Impacts of No Action Alternative: No change in environmental justice would be expected.  Therefore, this alternative would have no effect on environmental justice.

Impacts of Considered Action Alternatives:  No differential impacts to minority or low income populations are expected with any of the action alternatives.  Short-term increases in employment could be realized during construction. Therefore, the considered action alternatives would have no effect on environmental justice.

[bookmark: _Toc516812008][bookmark: _Toc503859100]Man-Made Resources

The proposed Projectproject should not impact levees in Illinois or Missouri.  The Projectstudy area would not result in any significant change in floodplain storage.  Navigation training structures will not be impacted by any considered action alternatives.  Impacts to the navigation channel will not occur as a result of any considered action alternatives. 

[bookmark: _Toc516812009][bookmark: _Toc503859101]Probable Unavoidable Adverse Impacts (on all resources)

Temporary, unavoidable adverse impacts including increased turbidity and noise would result from construction activities.  Turbidity and noise levels would return to normal when construction is completed.  All seasonal construction restrictions recommended by USFWS and IDNR will be adhered to for protection of threatened and endangered species.   

The loss of some benthic organisms currently inhabiting the footprint areas for the proposed islands, notched rock structure, and dredging is a likely effect of all considered action alternatives.  Following construction, benthic organisms should rapidly recolonize the excavated areas, especially the added habitat diversity created with stone placement and increased water depths.  Dredge placement areas would be naturally re-vegetated after construction with native vegetation.  These probable and unavoidable adverse impacts would be minimized by use of best management practices during construction.

Probable and unavoidable adverse impacts could occur relating to any of the preceding discussed resources. These impacts would be minimized by implementation of avoidance, minimization, and use of best management practices during construction.

[bookmark: _Toc516812010][bookmark: _Toc503859102]Relationship toof Short-Term Uses and Long-Term Productivity (on all resources)

Construction activities would temporarily disrupt fish, wildlife, and human recreational use in the immediate vicinity of the study area.  Long-term productivity of natural resource management would benefit considerably by the construction of the considered action alternatives.  Long-term productivity would be improved through increased reliability of a mosaic of habitat diversity including islands, side channel, and connected backwater habitats.  These habitats provide more dependable reproduction, foraging, and resting areas for migratory, and resident wildlife, and aquatic species.  With the increased habitat diversity, both game and nongame species would benefit.  In turn, both consumptive and non-consumptive users would realize heightened opportunities for recreational use.  Negative long-term impacts are expected to be minimal.  

[bookmark: _Toc516812011][bookmark: _Toc503859103]Irreversible and Irretrievable Commitment toof Resources (on all resources)

Irreversible commitments are those that cannot be reversed, except perhaps in the extreme long run (The Shipley Group, 2010).  Simply stated, once the resource is removed it can never be replaced.  For the action alternatives considered, there are no irreversible commitments toof natural resources.  This study is in the planning stage.  Money has been expended to complete this planning document and pre-project monitoring.  No construction dollars, which are considered irreversible, have been expended for the study.

Irretrievable commitments are those that are lost for a period of time (The Shipley Group, 2010).  Construction activities of any of the considered action alternatives will temporarily disrupt natural resource productivity.  The purchase of materials and the commitment of man-hours, fuel, and machinery to perform the study signal an irretrievable loss in exchange for the benefits of the habitat improvements.  

[bookmark: _Toc516812012][bookmark: _Toc503859104]Compliance with Environmental Statutes

[bookmark: _Ref464462875]All considered action alternatives were subject to compliance review with all applicable environmental regulations and guidelines.  Table 73 provides a list of environmental protection statutes and other environmental requirements which were considered during the development of this report.  The table reports the applicability or compliance of the considered action alternatives as it relates to each statuestatute and requirement for the current stage of planning. 




[bookmark: _Ref469562155][bookmark: _Toc509915872][bookmark: _Toc503862114]Table 73. Federal Policy Compliance Status

		Federal Laws1

		Compliance Status



		Abandoned Shipwreck Act of 1987, as amended, 43 USC § 2101, et seq.

		Full



		American Indian Religious Freedom Act, as amended, 42 USC § 1996

		Full



		Archaeological and Historic Preservation Act, as amended, 54 USC § 312501, et seq.

		Full



		Bald and Golden Eagle Protection Act, as amended, 16 USC § 668, et seq.

		Full



		Clean Air Act, as amended, 42 USC § 7401, et seq.

		Full



		Clean Water Act, as amended, 33 USC § 1251, et seq.

		Pending2



		Comprehensive Environmental Response, Compensation, and Liability Act, as amended, 42 USC § 9601, et seq.

		Full



		Endangered Species Act, as amended, 16 USC § 1531, et seq.

		Full



		Farmland Protection Policy Act, as amended, 7 USC § 4201, et seq.

		Full



		Federal Water Project Recreation Act, as amended, 16 USC §460l-12, et seq. and 16 USC § 662

		Full



		Fish and Wildlife Coordination Act, as amended, 16 USC § 661, et seq.

		Pending2



		Flood Control Act of 1944, as amended, 16 USC § 460d, et seq. and 33 USC § 701, et seq.

		Full



		Food Security Act of 1985, as amended, 16 USC § 3801, et seq.

		Full



		Land and Water Conservation Fund Act of 1965, as amended, 16 USC § 460l-4, et seq.

		Full



		Migratory Bird Treaty Act of 1918, as amended, 16 USC § 703, et seq.

		Full



		National Environmental Policy Act, as amended, 42 USC § 4321, et seq.

		Pending3



		National Historic Preservation Act, as amended, 54 USC § 300101, et seq.

		Full



		National Trails System Act, as amended, 16 USC § 1241, et seq.

		Full



		Noise Control Act of 1972, as amended, 42 USC § 4901, et seq.

		Full



		Resource Conservation and Recovery Act, as amended, 42 USC § 6901, et seq.

		Full



		Rivers and Harbors Appropriation Act of 1899, as amended, 33 USC § 401, et seq.

		Pending2



		Wilderness Act, as amended, 16 USC § 1131, et seq.

		Full



		Executive Orders4



		Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations, EO 12898, February 11, 1994, as amended

		Full



		Floodplain Management, EO 11988, May 24, 1977, as amended 

		Full



		Invasive Species, EO 13112, February 3, 1999, as amended

		Full



		Protection and Enhancement of Environmental Quality, EO 11991, May 24, 1977

		Full



		Protection and Enhancement of the Cultural Environment, EO 11593, May 13, 1971

		Full



		Protection of Wetlands, EO 11990, May 24, 1977, as amended

		Full



		Recreational Fisheries, EO 12962, June 7, 1995, as amended

		Full



		Responsibilities of Federal Agencies to Protect Migratory Birds, EO 13186, January 10, 2001

		Full



		Trails for America in the 21st Century, EO 13195, January 18, 2001

		Full





1 Also included for compliance are all regulations associated with the referenced laws.  All guidance associated with the referenced laws were considered.  Further, all applicable Corps of Engineers laws, regulations, policies, and guidance have been complied with but not listed fully here.

2 Required permits, coordination would be sought during document review.

3 Full compliance after submission for public comment and signing of FONSI.

4This list of Executive Orders is not exhaustive and other Executive Orders not listed may be applicable.




[bookmark: _Toc516812013][bookmark: _Toc503859105]Cumulative Effects *

This chapter identifies possible cumulative effects of the considered alternatives when combined with past trends and other ongoing or expected future plans and projects.

[bookmark: _Toc516812014][bookmark: _Toc503859106]Cumulative Effects Overview

Cumulative effects result from the proposed action when added to other past, present, and reasonably foreseeable projects or actions.  Cumulative effects are not caused by a single project, but include the effects of a particular project in conjunction with other projects (past, present, and future) on the particular resource.  Cumulative effects are studied to enable the public, decision-makers, and project proponents to consider the “big picture” effects of a given project on the community and the environment.  In a broad sense, all impacts on affected resources are probably cumulative; however, the role of the analyst is to narrow the focus of the cumulative effects analysis to important issues of national, regional, and local significance (CEQ, 1997).

The Council ofon Environmental Quality (CEQ) issued a manual entitled Considering Cumulative Effects Under the National Environmental Policy Act (1997).  This manual presents an 11-step procedure for addressing cumulative impact analysis.  The cumulative effects analysis for the Piasa and Eagle’s Nest Islands HREP followed these 11 steps, shown in Table 8-1.  

[bookmark: _Toc509915873][bookmark: _Toc503862115]Table 81. 11-Step Approach for Assessing Cumulative Effects

		Component

		Steps



		SCOPING

		1.  Identify Resources



		

		2. Define the study area for each resource



		

		3.  Define time frame for analysis



		

		4. Identify other actions affecting the resources



		DESCRIBING THE AFFECTED ENVIRONMENT

		5. Characterize resources in terms of itstheir response to change and capacity to withstand stress



		

		6. Characterize stresses in relation to thresholds



		

		7.  Define baseline conditions



		DETERMINING THE ENVIRONMENTAL CONSEQUENCES

		8. Identify cause-and-effect relationships



		

		9. Determine magnitude and significance of cumulative effects



		

		10. Assess the need for mitigation of significant cumulative effects



		

		11. Monitor and adapt management accordingly





[bookmark: _Toc516812015][bookmark: _Toc503859107]Scoping for Cumulative Effects

[bookmark: _Toc516812016][bookmark: _Toc503859108]Bounding Cumulative Effects Analysis

Cumulative effects analysis requires expanding the geographic boundaries and extending the time frame to encompass additional effects on the resources, ecosystems, and human communities of concern. 

[bookmark: _Toc516812017][bookmark: _Toc503859109]Identifying Geographic Boundaries

The geographic boundaries for each resource were determined by the distribution of the resource itself, and the area within that distribution where the resource could be affected by considered action alternatives in combination with other past, present, and reasonably foreseeable actions.  The primary area considered in the cumulative effects analysis is limited to Pool 26. 

[bookmark: _Toc516812018][bookmark: _Toc503859110]Identifying Timeframe

The timeframe for the cumulative effects analysis for each considered resource begins when past actions began to change the status of the resource from its original condition, setting the long-term trend currently evident and likely to continue into the reasonably foreseeable future.  The timeframe for this analysis began in the early 19th century when the region began to be altered by non-indigenous settlers, and ends in 2075 (end of 50-year period of analysis for Projectthe study). 

[bookmark: _Toc516812019][bookmark: _Toc503859111]Identifying Past, Present, and Reasonably Foreseeable Future Actions

Chapter 2 discussed the condition of each resource by describing the present condition and providing historical context (i.e.g., the past condition) for how the resource got to its current state.  The Project Delivery Team used information from field surveys, discussions with project sponsor, scoping comments, and literature searches to assess the past and existing conditions of the resource; and to identify present and reasonably foreseeable future actions. 

“Reasonably foreseeable actions” were defined as actions or projects with a reasonable expectation of actually happening, as opposed to potential developments expected only on the basis of speculation.  Accordingly, the Project Delivery Team applied the following criteria when determining reasonably foreseeable actions:

· Actions on an agency’s list of proposed actions

· Actions where scoping has started

· Actions already permitted

· Actions where budgets have been requested

Based on these criteria, the following projects were identified as being reasonably foreseeable and were included in this cumulative effects analysis:

· The Corps will continue the operation and maintenance of the 9-foot navigation channel project.  This includes continuation of dredging, placement of material, and construction and maintenance of river training structures for navigation purposes.  The Corps Master Plan for the Mississippi River (RM 300-0) identifies all known plans for new channel improvement structures and revetments or modifications to existing structures and revetments within the St. Louis District Corps through the year 2017.  A minor maintenance dredging area is located upstream at RM 212.5 and downstream at RM 204.  There are no proposed construction projects within 5 miles upstream of the Piasa and Eagle’s Nest Islands; however, some structure modifications are proposed downstream at RM 204. 

· Foresters and Biologists with the Corps will continue to implement vegetation and wildlife management and monitoring on General Plans LandPlan Lands in Pool 26.  This includes, but is not limited to timber stand improvements, forestry inventory, tree plantings, and bat monitoring.  

· The Corps will continue to implement Environmental Pool Management within Pool 26.  

· From 2000-2014, the Corps Regulatory Program issued 176 permits which impacted aquatic resources within Pool 26.  Of these, 82% fell under a nationwide permit, 6% were regional general permits, and 6% were standard permits, while 6% were in other activities. The most common nationwide permit issued was for bank stabilization (NWP 13).  Forecasting future permit activities is not well developed; therefore, it is assumed that future permit activities within Pool 26 watershed would be similar to the period from 2000-2014.  

· Ecosystem Restoration Projects in the vicinity of Pool 26:

· UMRR Dresser Island HREP (operation by Missouri Department of Conservation) (MDC))

· UMRR Pools 25 & 26 Islands (operation by MDC)

· UMRR West Alton HREP (approved Fact Sheet)

· UMRR Calhoun Point HREP (operation by IDNR)

· UMRR Cuivre Island HREP (operation by MDC)

· UMRR Swan Lake HREP (operation by USFWS; Illinois River)

· UMRR Stump Lake HREP (operation by USFWsUSFWS; Illinois River)

· Cora Island (operated by USFWS; Missouri River)

· Columbia BottomsBottom (operated by MDC; Missouri River)

The Piasa and Eagle’s Nest IslandIslands HREP complements these present and future actions.  Even though some permitted activities allow for impacts to wetlands, others allow for wetland and stream restoration activities which complementscomplement the efforts to improve habitat within the Pool 26 of the Mississippi River. 

[bookmark: _Toc516812020][bookmark: _Toc503859112]Cumulative Effects by Resource

The remainder of this chapter describes the results of the cumulative effects analysis for each resource considered from Chapters 2 and 7.  Table 8-2 is a checklist identifying potential incremental cumulative effects on the resources affected by the Piasa and Eagle’s Nest Islands HREP.  Table 8-3 summarizes the past, present, and reasonably foreseeable actions that might impact each resource category identified to have an incremental cumulative effect.  If a resource was not identified to have a cumulative effect then this resource was not discussed in detail within the chapter.  The cumulative effects analysis discusses future conditions as follows:

· Without the Project: No Corps Action

· With the Project: All considered action alternatives (Alternatives 4 and 8) are discussed as a whole unless otherwise noted

[bookmark: _Toc516812021][bookmark: _Toc503859113]Hydrology & Hydraulics

Past actions have altered the hydrology of the Mississippi River through lock and dam construction.  Many cumulative effects are discussed in the Navigation Study by WEST (2000) and will not be repeated here.  In summary, the assessment acknowledged the tremendous changes brought about by the construction of the 9-foot Channel Project in conjunction with other impacts occurring throughout the watershed resulting in declines of backwaters and side channel habitats.

Without Project:  Piasa Chute would continue to degrade due to loss of flow and depth and minimal sediment transport.  Piasa Island Backwater would continue to degrade due to lack of connectivity with the main channel of the Mississippi River.  The large depositional area upstream of the study area would continue to propagate downstream and potentially fill in the side channel completely.  This deterioration would have a negative impact on the management of the study area and its ability to provide important backwater and side channel habitat within Pool 26. 

Considered Action Alternatives:  No negative cumulative impacts would be expected from any of the considered action alternatives, combined with other present actions by others, and reasonably future foreseeable future actions.   The considered action alternatives would improve depth, flow, bathymetric diversity, and connectivity of backwater and side channel habitat in Pool 26.  See Plates 60-63 for changes in shear stress and velocities.  

[bookmark: _Ref464464655]


[bookmark: _Toc509915874][bookmark: _Toc503862116]Table 82. Checklist for identifying potential cumulative effects

		Resource

		Without Project

		With Project

		Past Actions

		Other Present ActionActions

		Other Future Actions

		Project’sPiasa & Eagle’s Nest’s Incremental Cumulative Impact



		

		

		Construction

		Operation

		

		

		

		



		Hydrology & Hydraulics

		M

		S1

		+

		H

		X

		X

		+



		Aquatic Resources

		M

		S1

		+

		H

		X

		X

		+



		Floodplain Habitat

		S

		S1

		+

		H

		X

		X

		+



		Geology & Soils

		X

		S1

		X

		X

		X

		X

		X



		Wildlife & Migratory Birds

		S

		S1

		+

		M

		X

		X

		+



		IL Resources of Concern and 

T&E Species 

		S

		S1

		+

		H

		X

		X

		+



		Invasive Species

		+

		X

		S

		+

		+

		X

		X



		Water Quality

		M

		S1

		+

		M

		X

		X

		+



		Air Quality

		X

		X

		X

		X

		X

		X

		X



		Greenhouse Gas

		X

		S1

		X

		X

		X

		X

		X



		HTRW

		X

		X

		X

		X

		X

		X

		X



		Historic & Cultural Resources

		X

		X

		X

		X

		X

		X

		X



		Socioeconomics

		X

		X

		X

		X

		X

		X

		X



		Aesthetics

		X

		X

		X

		X

		X

		X

		X



		Noise Levels

		X

		X

		X

		X

		X

		X

		X



		Environmental Justice

		X

		X

		X

		X

		X

		X

		X



		KEY      X =  no change                               S = slight adverse effect                      S1 = temporary, slight adverse effect

            M = moderate adverse effect     H = high adverse effect                               + = beneficial effect





[bookmark: _Toc516812022][bookmark: _Toc503859114]Aquatic Resources

The past actions within the Mississippi River basin, which includes Pool 26, have adversely impacted the aquatic resources, including fisheries and mussels, by disconnecting the river from its floodplain, alteredaltering hydrology, and sedimentation.  These actions have led to loss of access to spawning and rearing habitat for fish and degraded aquatic habitat. And sinceGiven that mussels use fish as their hosts to spread glochidia (larva)), they have also been impacted by loss of spawning and rearing fish habitat, as well as changes in flow and sediment which affect mussel bed development.  Present and future actions, including the considered action alternatives, seek to offset these past negative actions to fisheries and mussel resources.

Without Project: The fisheries and mussel resources throughout the study area would likely continue their gradual decline due to poor aquatic habitat.

Considered Action Alternatives: No negative cumulative impacts would be expected.  The considered action alternatives should have long-term benefits to the fisheries resources and in turn mussels within the study area and in Pool 26.  



[bookmark: _Toc509915875][bookmark: _Toc503862117]Table 83 Cumulative Effects Summary

		Resource

		Past Actions

		Present Actions

		Future Actions

		No Action Alternative

		Considered Action Alternatives



		Hydrology & Hydraulics

		Transformation of river system from natural condition to pooled lock and dam system; loss of natural river habitat; loss of side channel habitat; dredging impacts; navigation impacts; Corps, other federal, state, and private habitat restoration and land mgmt programs 

		Continued impacts due to land use changes in watershed, lock & dam operation, climate change; continued operation of Environmental Pool Management

		Continued impacts due to land use changes in watershed, lock & dam operation, climate change; continued operation of Environmental Pool Management

		Loss of flow and minimal sediment transport within Piasa Chute; Piasa Backwater disconnected

		No negative impacts expected; improved depth and flow and connectivity; potential for increased flow to the main navigation channel



		Aquatic Resources

		Lock & dam construction; altered hydrology & connectivity

		Continued maintenance and operation of aquatic resources by state and federal agencies; continued impacts due to lock & dam operation; degrading habitat for fish and mussel resources would continue

		Continued maintenance and operation of aquatic resources by state and federal agencies; continued impacts due to lock & dam operation; degrading habitat for fish and mussel resources would continue

		Continued decline of aquatic resources

		Localized, temporary impacts to aquatic resources (e.g., suspended sediment concentrations) during construction activities; no negative cumulative effects expected



		Floodplain Habitat

		Lock & dam construction; inundation of islands; operation of 9-foot Channel Project; Land use changes; habitat fragmentation and conversion

		Continued operation of 9-Foot Channel Project and Environmental Pool Management

		Continued operation of 9-Foot Channel Project and Environmental Pool Management

		Continued decline of island habitat

		Increased island habitat and improved floodplain habitat; Temporary, minor, local impacts due to one-time construction activities



		Wildlife & Migratory Birds

		Land use changes; loss of habitat both aquatic and island habitat; Corps, other federal, state, and private habitat restoration and land mgmt programs reverse habitat loss

		Maintenance of current habitat conditions due to maintenance of lock and dam system; habitat restoration and land mgmt through USACE, other federal, state, and private programs; maintenance of current floodplain habitat conditions due to continued land use/ urbanization; dredging impacts; navigation impacts; native species continue to be impacted by exotic species

		Continued maintenance of current habitat conditions due to maintenance of lock and dam system; habitat restoration and land mgmt through USACE, other federal, state, and private programs; maintenance of current floodplain habitat conditions due to continued land use/ urbanization; dredging impacts; navigation impacts; native species continue to be impacted by exotic species

		Continued decline  of physical habitat  (both aquatic and island); decline in wildlife use

		Improved physical (both aquatic and island); long-term benefits to wildlife and migratory birds



		Threatened & Endangered Species

		Land use changes; habitat fragmentation and conversion;  loss of habitat both aquatic, island,  and floodplain habitat; Corps, other federal, state, and private habitat restoration and land mgmt programs reverse habitat loss; recognition of T&E species through Endangered Species Act (ESA); listing of multiple T&E species

		Maintenance of current habitat conditions due to maintenance of lock and dam system and existing dikes/revetment; Floatingfloating barge habitat project for Least Tern; ESA

		Continued maintenance of current habitat conditions due to maintenance of lock and dam system and existing dikes/revetment; Floatingfloating barge habitat project for Least Tern; ESA

		Potential decline in quality and quantity of ecosystem resources; continued loss of important habitat needed by T&E Species

		Temporary, minor, local impacts due to one-time use of construction; long-term benefits expected that may affect, but not likely to adversely affect listed species



		Water Quality

		Increasing human populations and industrialization result in increased water quality problems. Establishment of Clean Water Act, NEPA, USEPA, state environmental agencies and associated regulations greatly improve conditions.

		Continued population growth and development result in increased potential for water quality impacts. Continued regulation enforcement and societal recognition prevent water quality degradation

		Continued regulation enforcement and societal recognition. Continued population growth and development result in increased potential for water quality impacts

		Increased sedimentation; increased turbidity; decreased dissolved oxygen concentrations

		Localized, temporary increase in suspended sediment concentrations during construction activities; long-term benefits of improved depth, flow, water clarity, dissolved oxygen concentrations
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[bookmark: _Toc516812023][bookmark: _Toc503859115]Floodplain Habitat

Islands are distinctive features within the floodplain landscape.  Past actions have degraded islands within the Pool 26 through direct inundation from lock and dam construction.  Limited opportunities for new island formation to occur naturally is unlikely due to the Corps Operation and Maintenance of the 9-foot Channel Project.  

Without Project:  The quality of island habitat within the study area would likely continue to decline which would lead to reduction in quality island habitat within Pool 26.  The gradual deterioration would have a negative impact on the management of the study area and its contribution of island habitat within the Pool 26. 

[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Considered Action Alternatives:  No negative cumulative impacts would be expected from any of the considered action alternatives, combined with other present actions by others, and reasonably future foreseeable future actions.  The considered action alternatives should have positive long-term benefits to the floodplain and island habitat within the study area and will contribute to improving habitat within Pool 26.  

[bookmark: _Toc516812024][bookmark: _Toc503859116]Wildlife & Migratory Birds

Piasa and Eagle’s Nest Islands and other floodplain conservation areas provide mid-migration habitat for the Mississippi Flyway, one of the major migratory bird flight corridors in North America.  The Mississippi River and floodplain are the center of this flyway.  This mid-migration habitat is recognized in the North American Waterfowl Management Plan as a habitat of major concern.  Past actions within the watershed have deteriorated the physical habitat (both aquatic and island) which in turn negatively affects the resident and migratory wildlife using that habitat.  Present and future actions, including the considered action alternatives, seek to offset these past negative actions to resident and migratory wildlife caused by habitat loss, fragmentation, and degradation.

Without Project: The gradual deterioration of the physical habitat (both aquatic and island) within the Project would have negative impacts on management and its contribution to wildlife resources within the Pool 26 watershed.  With no improvements to ecosystem function and structure, wildlife and migratory birds use of the study area is expected to decline.  It is also expected that with the declines in wildlife use, the public use of the study area would also decline.

Considered Action Alternatives:  No negative cumulative impacts would be expected from any of the considered action alternatives, combined with other present actions by others, and reasonably future foreseeable future actions.  The considered action alternatives should have positive long-term benefits to wildlife and migratory birds using the study area and will contribute to improving wildlife resources within Pool 26.  

[bookmark: _Toc516812025][bookmark: _Toc503859117]Threatened & Endangered Species

Chapter 2 and Chapter 7 identified the federally listed threatened and endangered species as well as the Illinois Resources of Concern.  These resources have been adversely impacted by habitat loss, fragmentation, degradation, and conversion throughout the range of each (i.e., least tern, northern long-eared bat, and Indiana bat, decurrent false aster, eastern prairie fringed orchid, spectaclecase, pallid sturgeon, or eastern massasauga). Present and future actions, including the considered action alternatives, seek to offset these past negative actions to these species.  

Without Project: The quality and quantity of ecosystem resources would continue to decline within the study area and surrounding areas. This would result in continued loss of important habitat required by the federally listed threatened and endangered species and Illinois Resources of Concern. 

Considered Action Alternatives: With the project, no negative cumulative impacts would be expected to occur for the threatened and endangered species or for the Illinois Resources of Concern.  With the considered action alternatives, wetland habitat, side channel habitat, and island habitat required by some or all of these species are expected to improve.  The considered action alternatives, along with other present and foreseeable future restoration projects may affect, but not likely to adversely affect these species long-term. 

[bookmark: _Toc516812026][bookmark: _Toc503859118]Water Quality

Past actions have degraded water quality within the Upper Mississippi River, including Pool 26.  In general, past and present laws and regulations have led to improved water quality; however, site-specific problems will likely persist into the future.  Based on the UMRR- LTRM water quality data and analysis Pool 26 is a highly productive river reach (Soeken-Gittinger & Chick, 2013).  This trend is likely to continue in the future.  

Without Project: Pool 26 water quality would likely remain similar to the current trends.  Piasa Island Backwater would likely continue to lose depth, have increased turbidity, and low dissolved oxygen due to becoming more and more disconnected from the main channel of the Mississippi River.  Piasa Chute would likely continue to lose depth and flow and become disconnected from the main channel leading to the loss of important side channel habitat.  

Considered Action Alternatives: No negative cumulative impacts to water quality should be expected long-term.  The considered action alternatives seek to improve depth and flow of the side channel, and improve connectivity of the backwater to the main channel.  This should improve dissolved oxygen levels throughout the year.  
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[bookmark: _Toc516812027][bookmark: _Toc503859119]Plan Selection

In chapters 7 and 8, the no action and considered action alternatives (i.e., the best buys, Alternatives 4 and 8) were compared based on their anticipated environmental effects.  Along with that information, the project delivery teamProject Delivery Team and IDNR evaluated the best buy alternatives in their ability to meet the study objectives and achieve the four PlanningPrinciples and GuidanceGuidelines evaluation criteria identified in ER 1105-2-100. This alternative comparison and evaluation led to an identification of a Tentatively Selectedthe Recommended Plan (TSP)..   

[bookmark: _Toc516812028][bookmark: _Toc503859120]Alternative Evaluation Criteria

[bookmark: _Toc516812029]Principles and Guidelines (P&G) Criteria

The four evaluation criteria are acceptability, completeness, effectiveness, and efficiency.  The descriptions of each isare below.

Completeness is the extent to which an alternative provides and accounts for all necessary investments or other actions that ensure the realization of the planning objectives (P&G Section VI.1.6.2(c)(1). 

Effectiveness is the extent an alternative alleviates the specified problems and achieves the specified objectives (P&G Section VI.6.2.(c)(2))

Efficiency is the extent to which an alternative is the most cost-effective means of alleviating the specified problems and realizing the specified opportunities, consistent with protecting the nation’s environment (P&G Section VI.1.6.2(c) (3)).

Acceptability is the workability and viability of the alternative with respect to acceptance by federal and non-federal entities and the public and compatibility with existing laws, regulations, and public policies (P&G Section VI.6.2(c)(4)).  

A matrix (Table 91) was prepared to rank each best buy alternative according to how well the alternative met the evaluation criteria while considering the study objectives.  The following is a discussion of the factors considered when ranking the alternatives.  The PDT reviewed the best buy alternatives and determined that the cost to implement the first iteration of best buy alternatives (Alternative 4) above the No Action Alternative was worth the incremental investment above the No Action Alternative (Alternative 1) since it provides an acceptable level of restoration for an acceptable cost.  Alternative 4 provides 430.1 AAHUs over the No Action Alternative at an incremental cost per AAHU of $2,137 using unit price estimates.  

The next best buy alternative, Alternative 8, differs from Alternative 4 by having a 300 foot dredge cut in Piasa Chute versus the 200 foot dredge cut.  The PDT determined that the minimal additional benefits were not worth the incremental investment.  Alternative 8 would not be considered further since it is similar to Alternative 4 but only provides an additional 17.5 AAHUs over Alternative 4 at an incremental cost per AAHU of $11,124 using unit price estimates.  The PDT and IDNR deemed this alternative not worth the additional cost. 

[bookmark: _Toc516812030][bookmark: _Toc470181644][bookmark: _Toc470181643]Four P&G Accounts

[bookmark: _Ref463354941][bookmark: _Toc467072162][bookmark: _Toc503862118]Table 91. Best Buy Plans evaluated on their ability to achieve the 4 Planning and Guidance Evaluation criteria and study objectives

		Best Buy Alt.

		P&G Evaluation Criteria

		Obj. 1

		Obj.

2

		Obj. 3



		

		Acceptability

		Completeness

		Effectiveness

		Efficiency

		

		

		



		1

		Low

		Low

		Low

		Low

		No

		No

		No



		4

		High

		High

		High

		High

		Yes

		Yes 

		Yes



		8

		High

		High

		High

		Low

		Yes

		Yes

		Yes





[bookmark: _Toc516812031][bookmark: _Toc503859121]National Ecosystem Restoration (NER) Plan

Engineering Regulation 1105-2-100 directs that the Corps of Engineers ecosystem restoration projects should contribute to national ecosystem restoration.  The NER Plan reasonably maximizes ecosystem restoration benefits compared to costs. In addition to considering the system benefits and costs, it also considers information that cannot be quantified such as environmental significance and scarcity, socioeconomic impacts, and historic properties information.  While there were other best buy alternatives that meetmet or partially met the objectives, Alternative 4 reasonably maximizes ecosystem restoration benefits compared to costs (ER 1105-2-100 p. 2-7).  Alternative 4 (430.1 net AAHUs) is identified as the NER Plan. 

[bookmark: _Toc516812032]Regional Economic Development (RED)

All action alternatives would have a positive impact on the regional economy. The ReCONS model was run and while the amount of regional benefits varied, the percentage of Federal expenditure total regional benefits (100%) were equivalent and not useful as a screening criterion for comparison.

[bookmark: _Toc516812033]Environmental Quality (EQ)

It is anticipated that all alternatives would have a positive effect on ecological resources. No known cultural sites have been identified, and aesthetics are expected to be enhanced by all alternatives since they improve habitat. Potential temporary adverse effects could result from construction activities (e.g., dredging, emissions), but construction BMPs will be strictly adhered to, such that any and all adverse effects are temporary and minimal. Consequently, alternatives were ranked on AAHU output: alternatives that had benefits higher than 425 AAHUs scored high, alternatives with net benefits from 376-424 AAHUs scored medium, and all other alternatives ranked low. 

[bookmark: _Toc516812034]Other Social Effects (OSE)

All alternatives assume positive social impacts through improved depth and connectivity of aquatic habitats for recreation and aesthetics.  Alternatives scored the same as for effectiveness. 

[bookmark: _Toc509915876]Table 91. Best Buy Plans Evaluation

		Best Buy Alt.

		P&G Evaluation Criteria

		P&G Accounts



		

		Acceptability

		Completeness

		Effectiveness

		Efficiency

		NER

		EQ

		OSE



		1

		Low

		Low

		Low

		Low

		No

		No

		No



		4

		High

		High

		High

		High

		Yes

		Yes 

		Yes





[bookmark: _Toc503859122]Tentatively Selected

		8

		High

		High

		High

		Medium

		Yes

		Yes

		Yes





[bookmark: _Toc516812035]Recommended Plan

As a result of the discussions above and review of the evaluation criteria (Tables 7-1, 8-3, and 9-1), the PDT and sponsor recommend that Alternative 4 be the TSP. Recommended Plan. This alternative best meets the study goal and objectives, is cost effective and justified as a best buy alternative.  Alternative 4 is the NER plan and yields an overall output of 430.1 net AAHUs.  The preliminary estimated total first costs of the study was updated after Alternative 4 was identified as the Tentatively SelectedRecommended Plan.  The updated estimated totaldetailed project first cost of the TSPRecommended Plan is $24,63626,746,000 and is anticipated to yield 430.1 net AAHUs.  Using the Fiscal Year 2018 Federal discount rate of 2.75%, this results in an average annual cost of $21212,345 per AAHU.  

Alternative 4 restores approximately 76 acres of island habitat, restores approximately 49 acres of backwater by increasing connectivity and depth, and improves depth and flow for approximately 485 acres of side channel habitat within the study area. Alternative 4 includes excavating Piasa Chute with a 200 foot braided dredge cut 10 footfeet below minimum pool, excavating Piasa Island Backwater to 10 feet below minimum pool to improve entrance conditions to restore connectivity and fisheries habitat, construction of a notched rock structure to improve flow and bathymetric diversity (Plates 60-63) within the study area, and constructing islands with the dredge material with stone protection to restore the historic island mosaic that once existed (Figure 91). 
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[bookmark: _Ref463429876][bookmark: _Toc469565171][bookmark: _Toc503861988]Figure 91. Tentatively SelectedRecommended Plan
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[bookmark: _Toc516812036][bookmark: _Toc503859123][bookmark: _Toc470181645]Consistency with Corps Campaign Plan

The Corps has developed a Campaign Plan[footnoteRef:28].   This study is consistent with the Corps Campaign Plan by producing lasting benefits for the nation, by optimizing agency coordination, and by using innovative solutions in pursuit of a sustainable, environmentally beneficial, and cost-effective ecosystem restoration design.   [28:  Available online at: http://www.usace.army.mil/About/Campaign-Plan/; accessed 20 January 2017] 


[bookmark: _Toc470181646][bookmark: _Toc516812037][bookmark: _Toc503859124]Consistency with Corps Environmental Operating Principles

The Corps has reaffirmed its commitment to the environment by formalizing a set of “Environmental Operating Principles” (EOP)[footnoteRef:29] applicable to all decision-making and programs.  The EOPs were considered during plan formulation and the proposed plan is consistent with the EOPs.   The TSPRecommended Plan promotes sustainability and economically sound measures by incorporating the most natural and least cost methods for restoring side channel, island, and backwater habitats for fish and wildlife species.  Alternative formulation involved collaborative interactions with multiple agencies and stakeholders, and the general public.   [29:  Available online at: http://www.usace.army.mil/Missions/Environmental/Environmental-Operating-Principles/; accessed 20 January 2017] 


[bookmark: _Toc516812038][bookmark: _Toc503859125]Risk and Uncertainty

Areas of risk and uncertainty have been analyzed and were defined so that decisions could be made with some knowledge of the degree of reliability of the estimated benefits and costs of alternative plans.  Risk is a measure of the probability and consequence of uncertain future events. The team worked to manage risk in developing measures. It developed measures by expanding on and referencing successful similar work completed by other UMRR HREPs, the UMRR Design Handbook (USACE, 2012), and applied lessons learned from Corps programs and activities as related to using river training structures for maintaining the 9-foot navigation channel.  The team used that experience from previous projects to identify possible risks and decrease uncertainty in plan formulation.  No measures in the TSPRecommended Plan are believe to be burdened by significant risk or uncertainty regarding the eventual success of the proposed habitats.  Significant risk would be avoided by proper design, appropriate selection, and correct seasonal timing or applications.  The dynamic and complex nature of riverine environmental processes is a principal source of uncertainty.  Post-construction monitoring and adaptive management plans would be used to address unplanned outcomes in all proposed measures. 

Based on modeling results, it is expected that the proposed measures would increase velocities and flow conditions within the side channel complex resulting in a reduced rate of deposition within Piasa Chute.  However, there is high uncertainty on the timing, frequency, and overall impacts of specific hydrologic events (large floods, for example) that could alter the expected performance of these measures.   If monitoring demonstrates a need to address unexpectedly high rates of sediment deposition within Piasa Chute, adaptive management measures including the modification of proposed rock structures or the installation of additional rock structure(s) could be implemented.

During feasibility, the placement of project features were only moved forward if the structures were located outside the existing mussel bed limits. The existing identified beds are dominated by thicker shelled species tolerant of fluctuating water levels and siltation (Ecological Specialist Inc, 2014).    Based on modeling results, the flow over the existing mussel beds showed minimal change.  However, there is some uncertainty on how flow will change after implementation of the proposed project.  If monitoring shows a reduction of the quality of the bed, based on malacologist expertise, then adaptive management measures would be implemented. 

Sea level rise is not expected to impact the Tentatively SelectedRecommended Plan since the study area is located several hundred feet above mean sea level. However, a potential risk and uncertainty associated with sea level on the UMRS includes a potential for increased sedimentation related to aggradation and flooding.


[bookmark: _Toc470181648][bookmark: _Toc503859126]Tentatively Selected Plan: Description with Design, Construction, Operations, Maintenance, Repair, Rehabilitation, and Replacement Considerations

[bookmark: _Toc516812039]Description of Recommended Plan

This chapter provides further information on the Tentatively SelectedRecommended Plan.  The measures of the Tentatively SelectedRecommended Plan are designed to address study objectives (Table 10-1).  The Tentatively SelectedRecommended Plan for ecosystem restoration at Piasa and Eagle’s Nest Islands includes:

· Increasing aquatic diversity in Piasa Chute, by constructing a braided dredge cut.

· Enhancing aquatic diversity in Piasa Island Backwater by dredging the entrance and reconnecting the backwater to the Mississippi River.  

· Constructing a notched rock structure between Piasa and Eagle’s Nest Islands to improve flow and sediment transport through Piasa Chute without negatively impacting overall flow within the entire study area.

· Restoring islands by beneficially re-using the dredged material and placing stone protection to maintain the islands and promote scour when islands are overtopped. 

The Tentatively Select Plan is illustrated in  REF _Ref463429876 \h  \* MERGEFORMAT Figure 91, above.  A detailed description of the project measures included in the Tentatively Selected Plan is provided in Chapter 4, and summarized in Table 10-2. The remainder of this chapter discusses the design, construction, and operation, maintenance, repair, rehabilitation, and replacement (OMRR&R) considerations for the TSP.  

[bookmark: _Toc467072163][bookmark: _Toc509915877][bookmark: _Toc503862119]Table 101. Study goal and objectives as related to Tentatively SelectedRecommended Plan measures

		Restoration Measure

		Goal: Restore and improve the quality and diversity of aquatic and island ecosystem resources within the study area



		

		Obj 1: Restore depth and increase flow within Piasa Chute

		Obj 2: Increase depth and connectivity of Piasa Island Backwater

		Obj 3: Increase the spatial coverage of islands



		Piasa Chute Aquatic Diversity

		X

		

		



		Piasa Island Backwater Restoration

		

		X

		



		Placement of New Notched Rock structure

		X

		

		



		Island Restoration

		X

		X

		X







The Recommended Plan is illustrated in Figure 91, above. A detailed description of the project measures included in the Recommended Plan is provided in Chapter 4, and summarized in Table 10-2. The remainder of this chapter discusses the design, construction, and operation, maintenance, repair, rehabilitation, and replacement (OMRR&R) considerations for the plan.  

[bookmark: _Toc470181649][bookmark: _Toc516812040][bookmark: _Toc503859127][bookmark: _Ref464127993]Design Considerations

The Studystudy has been developed to a feasibility level of design. Design details are included in the technical appendices and plates.  As with all feasibility level studies, these details will be refined in the Plans and SpecificationSpecifications (P&S) Stage.  

[bookmark: _Toc470181650][bookmark: _Toc516812041][bookmark: _Toc503859128]Location

The study area is in Pool 26 between RM 207.5 and 211.5 in Jersey and Madison counties, Illinois.  

[bookmark: _Toc467072164][bookmark: _Toc509915878][bookmark: _Toc503862120]Table 102.  Piasa and Eagle’s Nest Islands HREP Measure Summary of the Tentatively SelectedRecommended Plan

		Item

		Quantity

		Unit of Measure



		Piasa Chute Braided Dredge Cut:

Quantity Excavated

Average Bottom Width

Average Bottom Elevation

		

885,000

200

405.3

		

Cubic Yards

Feet

NAVD 88



		Piasa Island Backwater Dredging:

Quantity Excavated

Average Bottom Width

Average Bottom Elevation

		

156,000

200

405.3

		

Cubic Yards

Feet

NAVD 88



		Rock Structure with two 400-foot wide notches

Total Length (Island to Island)

Upstream Slope

Downstream Slope

Average Top Elevation

Graded Stone A



		

3,100

2

2

420.57

42,400

		

 Feet

H:1V

H:1V

NAVD 88          

Ton



		 Island Restoration

		

		



		Three Islands

Quantity Capacity

Island Diversity

Stone Protection

Average Top Elevation

		

177,000

26

60,700

420.57

		

Cubic Yards

Acres

Ton

NAVD 88



		Riverside Piasa Island

Quantity Capacity

Island Diversity

Stone Protection

Average Top Elevation

		

631,000

43

29,900

422.57

		

Cubic Yards

Acres

Ton

NAVD 88



		Upstream Rootless Island

Quantity Capacity

Island Diversity

Stone Protection

Average Top Elevation

		

233,000

8

56,000

420.57

		

Cubic Yards

Acres

Ton

NAVD 88





[bookmark: _Toc470181651][bookmark: _Toc516812042][bookmark: _Toc503859129]Survey Data

The study area is in NAVD 88., IL West State Plane NAD 83, US Survey Feet.  The elevation data used to create the AdH computational mesh was compiled using several datasets that covered both above and below the waterline.  The sources include a combination of Light Detection and Ranging surveys (LiDAR) and hydrographic surveys, which consisted of single beam surveys, multi-beam surveys, and Acoustic Doppler Current Profile surveys.  LiDAR data areaare collected above the water surface while hydrographic or bathymetric surveys are used to collect elevation data below the water surface.  Acoustic Doppler Current Profile surveys collected speed and distance data of the current within the Mississippi River in the study area.  The surveys were merged together to create a single elevation dataset representing all areas above and below the waterline within the numerical model mesh domain (See Appendix C, Hydrology and Hydraulics).  Minimum Pool at the study area is 415.12 NAVD 88 (RM 209).  

It is recommended that the following data surveys and analyses be performed during Plans and Specifications prior to construction in order to obtain more accurate quantities:

· Channel Stability Analysis for Piasa Chute dredge cut

· Hydrographic surveys

[bookmark: _Toc470181652][bookmark: _Toc516812043][bookmark: _Toc503859130]Access

The study area is located within the Mississippi River, so all access will be by water.  In order to access the excavation sites with traditional construction equipment, an access channel 30 feet wide and to a depth of 411.57 feet NAVD 88 (4 feet below minimum pool) would need to be constructed to get equipment to these sites. . All other work should have sufficient water depths for conventional construction equipment.  River access can be obtained from the Piasa Harbor boat ramp near RM 210 on the Illinois bank. It is assumed that heavy material such as riprap or bedding stones would be transported by river from boat ramps closer to the quarries. 

[bookmark: _Toc470181653][bookmark: _Toc516812044][bookmark: _Toc503859131]Excavated Material

Excavated material would be required to construct the island diversity measures. Prior to construction, sampling of the proposed excavations would be performed and evaluated for 401 Clean Water Act compliance per the Inland Testing Manual (ITM). During construction, if contaminated material is identified, the Corps would stop work and follow the steps outlined in ER 1165-2-132.

[bookmark: _Toc470181654][bookmark: _Toc516812045][bookmark: _Toc503859132]Public Access and Security

Safety and security are important parameters which would be detailed during the Plans and Specifications Phase.  Of specific concern will be the coordination of regional hunting seasons with the construction season.  

[bookmark: _Toc470181656][bookmark: _Toc516812046][bookmark: _Toc503859133]Construction Considerations

[bookmark: _Toc516812047][bookmark: _Toc503859134][bookmark: _Toc470181657]Protected Species

[bookmark: _Toc471981316][bookmark: _Toc516812048][bookmark: _Toc503859135]Bald Eagles

Consideration (in coordination with the USFWS) will be given during P&S preparation sequencing construction activities in a manner that minimizes impacts.  

[bookmark: _Toc471981317][bookmark: _Toc516812049][bookmark: _Toc503859136]Indiana bat and Northern long-eared bat

Tree clearing is not anticipated at this time; however, if during P&S tree clearing is needed then additional consultation with USFWS would be required.  Construction work would require tree clearing activities be scheduled outside April 1 andto September 30 when the bats are known to inhabit summer habitat.  If tree clearing activities must occur during this period, coordination with USFWS will occur.  At a minimum, a site visit by a team of biologists will be required to determine if any roost trees are among those trees proposed for removal.  If removal of a roost tree is proposed, then the District must enter into Section 7 consultation with the USFWS.  The consultation will determine if the proposed action is likely to jeopardize the continued existence of the Indiana bat or Northern long-eared bat. 

[bookmark: _Toc471981318][bookmark: _Toc516812050][bookmark: _Toc503859137]Migratory Wildlife

The development of P&S will attempt to minimize disruption of migratory wildlife during fall and early winter. 

[bookmark: _Toc516812051]Air Quality

Diesel emissions and fugitive dust during project construction may pose environmental and human health risks and should be minimized. Applicable protective measures as outlined in USEPA’s Construction Emissions Control Checklist (located in Appendix B, Coordination) would be followed.  

[bookmark: _Toc516812052][bookmark: _Toc503859138]Permits

Laws of the United States and the State of Illinois have assigned the Corps, Illinois EPA, and Illinois DNR with specific and different regulatory roles designed to protect the waters within and on the State’s boundaries.  Protecting Illinois’ waters is a cooperative effort between the applicant and regulatory agencies.

The basis for the CorpsCorps’ regulatory functions over public waterways was formed in 1899 when Congress passed the Rivers and Harbors Act of 1899.  Until 1968, the Rivers and Harbors Act of 1899 was administered to protect only navigation and the navigable capacity of this Nation’s waters.  In 1968, in response to a growing national concern for environmental values, the policy for review of permit applications with respect to Sections 9 and 10 of the Rivers and Harbors Act was revised to include additional concerns (fish and wildlife, conservation, pollution, aesthetics, ecology, and general welfare) besides navigation.  This new type of review was identified as a “public interest review.”

The Corps’ regulatory function was expanded when Congress passed the Federal Water Pollution Control Act Amendments of 1972.  The purpose of the Federal Water Pollution Control Act was to restore and maintain the chemical, physical, and biological integrity of this Nation’s waters.  Section 402 of the Act established the National Pollutant Discharge Elimination System (NPDES) to regulate industrial and municipal source discharges of pollutants into the Nation’s waters.  The NPDES permit program is administered by the Illinois EPA (ILEPA) and should not be confused with the Corps of Engineer’s Section 404 permit program.  Section 404 of the Federal Water Pollution Control Act (now called the Clean Water Act due to amendments in 1977) established a permit program to be administered by the Corps of Engineers to regulate the nonpoint source discharges of dredged or fill material into waters of the United States.

The IDNR is the state agency that administers permit programs for conserving and protecting Illinois’ water, recreational and environmental resources, and, for the prevention of damage resulting from unwise floodplain development under Illinois state law.  All proposed restoration measures have been designed to be in voluntary compliance with the policies behind Illinois state law.  

Under Illinois state law, IDNR-Office of Water Resources (IDNR-OWR) has authority to regulate construction on all floodplains and floodways in the state, per the Rivers, Lakes, and Streams Act of Illinois.  The IDNR-OWR administrative rules explain when a permit must be obtained for various types of floodway/floodplain- development.  Any person who plans to perform or allow such floodplain construction has a duty to contact the IDNR to determine if a floodplain construction permit is required under Illinois law.  The District will coordinate with IDNR as required by all laws applicable to the study area.  

[bookmark: _Toc470181658][bookmark: _Toc516812053][bookmark: _Toc503859139]Section 404 /401 Compliance

The District is compliant with Section 404 of the Clean Water Act based upon the 404(b)(1) evaluation (Appendix I, Clean Water Act).    ILEPA Section 401 water quality certification is mandatory for all projects requiring a Federal Section 404 permit.  Section 401 water quality certification is the ILEPA’s concurrence that a project is consistent with the state’s water quality standards.  Short- and long-term impacts to water quality and water-related uses are evaluated in the Section 401 certification review.  A Section 401 water quality certification would be obtained as part of the 404(b)(1) process.    

[bookmark: _Toc470181659][bookmark: _Toc516812054][bookmark: _Toc503859140]National Pollutant Discharge Elimination System (NPDES)

A storm water discharge or NPDES permit for construction activities may be required.  Effective March 10, 2003, the NPDES storm water discharge permit is required when a construction activity disturbs more than one acre.  The construction contract for the study area may trigger the need for the contractor to apply for this permit.  With or without the permit, the Corps requires an environmental plan that addresses contaminants as well as erosion control measures.  The contractor would be required to prepare an erosion control plan to ensure that unprotected soil is not allowed to leave the study area work limits.  The contractor would be required to comply with all local codes and permit requirements. 

[bookmark: _Toc470181660][bookmark: _Toc516812055][bookmark: _Toc503859141]Construction Material

Only common construction materials are required for this project and can likely be obtained from local sources.  Materials used for placement sites and pad construction include excavated material.  Quarry-grade riprap and /or stone will be used for the river training structures and stone protection measures.    

[bookmark: _Toc516812056][bookmark: _Toc503859142]Construction Schedule Constraints 

Scheduling of construction contracts would depend on availability of funds, and based on expected funding, it is likely that the contract would be awarded in at least two construction contracts.  

The following information indicates various scheduling constraints and must be confirmed and evaluated during P&S:  

· At this time, tree clearing is not anticipated but if determined it is required during P&S, then additional consultation with the USFWS would be required.  If tree clearing is needed then no clearing of trees greater than 3 inches in diameter with loose peeling bark shall be allowed between April 1 and September 30 (during Indiana Bat and Northern-Long-Eared bat breeding and rearing season).

· Coordination with IDNR personnel is required prior to working during the seasonal waterfowl and deer hunting seasons.  During peak hunting weekends or dates, all construction activities may be required to cease for a short period of time. 

· At this time, tree clearing is not anticipated but if determined it is required during P&S, then additional consultation with the USFWS would be required.  If tree clearing is needed then no clearing of trees where roosting or occupied nests exist shall be allowed when bald eagles or red-shouldered hawks are present in the area. Although there are known nest sites, currently, none are known to exist within 660 feet of the selected measures. If any nesting activity is observed, no construction activities within 660 feet of the nest shall be allowed.  

· In accordance with Executive Order 13186, take of migratory birds protected under the Migratory Bird Treaty Act should be avoided or minimized, to the extent practicable, to avoid adverse impactimpacts on migratory bird resources. 

[bookmark: _Toc516812057][bookmark: _Toc503859143]Construction Sequence

The probable construction sequence is summarized in Table 10-3; however, no sequence will be required contractually. 

[bookmark: _Toc509915879][bookmark: _Toc503862121]Table 103. Proposed Construction Sequence

		Sequence

		Construction

		Duration

		Start

		Finish



		Phase 1

		Dredging & Island Building

		360 days

		12/1/2019

		7/3/2020



		Phase 2

		Dredging & Island Building

		240 days

		2/1/2020

		1/8/2021



		Phase 3

		Notched Rock Structure

		210 days

		2/1/2021

		11/30/2021





[bookmark: _Toc516812058][bookmark: _Toc503859144]Operational Considerations

Operation and maintenance of UMRR habitat projects is similar to that undertaken by the partner agencies in day-to-day management of parks, boat ramps, wildlife management areas and other such public use areas.  Habitat projects are designed and constructed to operate for 50 years with proper maintenance.  

The Study was designed to reduce overall operation costs.  In general, operation is limited to routine inspections to ensure that the measures are performing as designed.  Annual operations costs are shown in Chapter 612, Cost Estimates.  A complete list of operation needs will be provided in the Study’s OMRR&R Manual after construction completion.

[bookmark: _Toc516812059][bookmark: _Toc503859145]Maintenance Considerations

The proposed measures have been designed to ensure low annual maintenance requirements.  Maintenance willwould include removing vegetation and debris from the notched rock structure and the stone protection on the restored island.   The estimated annual maintenance costs are presented in Chapter 812, Cost Estimates. Maintenance requirements will be further detailed in the Study’s OMRR&R Manual after construction. 

[bookmark: _Toc516812060][bookmark: _Toc503859146]Repair, Rehabilitation, and Replacement Considerations

Repair, rehabilitation, and replacement considerations may extend outside the typical 50 -year period of analysis, as the Project sponsor is expected to maintain the HREP project until it is no longer authorized and should expect to incur costs associated with the responsibility outside of the 50-year period of analysis.   Rehabilitation cannot be accurately measured during the design or construction phase.  Rehabilitation is reconstructive work that significantly exceeds the annual operation and maintenance requirements and is needed as a result of major storm or flood events.  Repair, Rehabilitation, and Replacement considerations are presented in Chapter 812, Cost Estimates.    

[bookmark: _Toc516812061][bookmark: _Toc503859147]Value Engineering

A Value Engineering Study is anticipated during the Plans & Specifications development phase of the Study in accordance with ER 11-1-321.  However, per implementation guidance Section 1004 of the Water Resources Reform and Development Act (WRRDA) of 2014, Removal of Duplicative Analysis (2017) conducting a Value Engineering Study for water resources planning (feasibility) studies was rescinded; therefore, a Value Engineering Study was not conducted during the feasibility study. 
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[bookmark: _Toc516812062][bookmark: _Toc503859148]Schedule for Design & Construction

Table 11-1 presents the schedule for the completion of the feasibility study. The proposed construction schedule is shown in Table 11-2. 

[bookmark: _Toc509915880][bookmark: _Toc503862122]Table 111. Tentative Feasibility Study Schedule

		Event

		Scheduled Date



		District Quality Control #1 – Feasibility 

		December 2014



		HSR Model Completion

		October 2015



		District Quality Control #2 – Feasibility

		February 2017



		Agency Technical Review of Draft Report #1 

		November 2017February 2018



		MSC Decision Milestone

		FebruaryApril 2018



		Public and Agency Review of Draft Report

		MarchMay 2018



		Submit Final Feasibility Report to Mississippi Valley Division (MVD)

		AprilJuly 2018



		Approval of Final Feasibility Report from MVD

		MaySept 2018



		Execute the Memorandum of Agreement with Sponsor

		September 2018Feb 2019



		Initiate Design

		FebruaryOctober 2019



		Complete Construction

		September 2025



		Complete OMRR&R Manual

		December 2025







[bookmark: _Toc509915881][bookmark: _Toc503862123]Table 112. Tentative Project Design and Construction Schedule

		Task

		#of DAYS

		START DATE

		END DATE



		Piasa & Eagle’s Nest HREP

		721

		2/1/19

		11/30/21



		Phase I

		360

		2/1/19

		7/3/20



		 Plans & Specs 

		180

		2/1/Oct 2019 

		10/17/19May 2021



		Acquisition

		60June 2021

		10/18/19Sept 2021

		1/9/20



		Construction

		120Oct 2021

		1/10/20 Sept 2022

		7/3/20



		Phase II

		240

		2/1/20

		1/8/21



		Plans & Specs

		60 Oct 2021

		2/1/20May 2022

		4/30/20



		Acquisition

		60June 2022

		5/1/20Sept 2023

		7/24/20



		Construction

		120Oct 2023

		7/25/20Sept 2024

		1/8/21



		Phase III

		210

		2/1/21

		11/30/21



		Plans & Specs

		60Oct 2023

		2/1/21May 2024

		4/23/21



		Acquisition

		60June 2024

		5/4/21Sept 2024

		7/26/21



		Construction

		90Oct 2024

		7/29/21Sept 2025

		11/30/21








[bookmark: _Toc516812063][bookmark: _Toc503859149]Cost Estimates

The preliminary estimated total first costscost of the study was updated after Alternative 4 was identified as the Tentatively SelectedRecommended Plan.  The updated estimated total first cost of the TSPRECOMMENDED PLAN is $24,62626,746,000 and is anticipated to yield 430.1 net AAHUs.  Using the Fiscal Year 2018 Federal discount rate of 2.75%, this results in an average annual cost of $21212,345 per AAHU.  Table 121 shows the estimated Project First Cost.  The detailed estimate of the project design and construction costs are provided in Appendix J, Cost Estimate; however, due to the sensitivity of providing this detailed cost information which could bias construction contract bidding, this material will be omitted prior to public review.  Quantities and costs may vary during final design. All cost estimates are calculated using the FY2017 fiscal year pricing.  Annualization used the FY 2018 discount rate of 2.75%.

[bookmark: _Ref464135803][bookmark: _Toc509915882][bookmark: _Toc503862124]Table 121. Project First Cost Estimates.  (October 2017 Price Level – 50 year period of analysis using a 2.75% discount rate for FY2018) 

		Account Code

		

		Project First Cost



		01

		LandLands and Damages

		$01



		06

		Fish & Wildlife Facilities

		$18,939,00020,541



		30

		Planning, Engineering, & Design

		$3,662927,000



		31

		Construction Management

		$2,025167,000



		

		TOTAL PROJECT FIRST COSTS

		$24,62626,746,000



		

		Annualized Construction Cost

		$990,696



		

		Interest During Construction

		$02



		

		Annualized OMRR&R

		$5,850



		

		Annualized Monitoring & AM

		$12,000



		

		Total Annualized Cost

		$912,1701,008,546





1 restorationRestoration measures are on federally controlled waters; consequently, there are no lands and damages or relocation costs

2Project could be completed in 1 year or less without funding constraints; however, due to normal limits for this program it was anticipated to take 3 years to construct.  Current cost numbers do not include IDC which is in alignment with planning directives regarding evaluating projects based on an engineeringly constructible schedule in absence of funding constraints. 

 





[bookmark: _Ref464198878]

[bookmark: _Toc516812064][bookmark: _Toc503859150]Project Performance Evaluation & Adaptive Management

This chapter summarizes the project performance evaluation and adaptive management needed to assess the habitat changes resulting from the implementation of the Piasa and Eagle’s Nest Islands study.  The project performance evaluation is designed to gauge progress toward meeting the project objectives.  

Per Section 2039 of WRDA 2007, monitoring for ecosystem restoration studies will be conducted to determine Projectproject success, and is defined as:

The systematic collection and analysis of data that provides information useful for assessment of Project performance, determining whether ecological success has been achieved, or whether adaptive management may be needed to attain Project benefits. 

The implementation guidance for Section 2039, in the form of a CECW-PB Memo dated 31 August 2009, also requires that an adaptive management plan be developed for all ecosystem restoration projects.  At the programmatic level for UMRR, knowledge gained from monitoring one project can be applied to other projects.  Opportunities for this type of adaptive management are common within the UMRR. 

The primary incentive for implementing an adaptive management plan is to increase the likelihood of achieving desired project outcomes given the identified uncertainties, which may include incomplete description and understanding of relevant ecosystem structure and function; imprecise relationships among project management actions and corresponding outcomes; engineering challenges in implementing project alternativealternatives; and ambiguous management and decision-making processes.

The restoration measures in the considered alternatives have been operating successfully for over 30 years at several locations within the UMRS.  The UMRR HREP Design Handbook (2012) documents lessons learned and success stories from other HREPs throughout the UMRS that have implemented dredging, river training structures, and island building.  Using an adaptive management approach during planning and design of the Piasa and Eagle’s Nest IslandIslands HREP towill ensure that the considered alternatives represent the most effective design and operation to achieve project goal and objectives.  As with other HREPs implemented through UMRR, a monitoring and performance evaluation plan has been developed, and the results of the plan will be used to measure success of the project and determine whether adjustments in operation may be made to promote its success. 

The monitoring and adaptive management plan was developed with input from state and Federal resource agencies and is detailed in Appendix L, Monitoring and Adaptive Management.  Performance indicators were developed to measure the success of project objectives.  The indicators were developed to be specific, measurable, attainable, realistic, and timely.  The project objectives, performance indicators, monitoring target, time of effect, frequency of monitoring, adaptive management triggers, and responsibilities of monitoring and data collection are summarized in Table 131.  Per Section 2039 guidance, monitoring costs (not to exceed 10 years after project construction) were considered as part of project costcosts.

The monitoring information will be compiled, reviewed, and summarized in a Performance Evaluation Report that will be written 5 years after data collection has started.  This report will evaluate the performance of the constructed measures in meeting the objectives of the Piasa and Eagle’s Nest Islands HREP.  
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[bookmark: _Ref464477146][bookmark: _Toc509915883][bookmark: _Toc503862125]Table 131.  Summarized performance evaluation plan

		Obj

		Measure

		Performance Indicator

		Monitoring Target

(Desired Outcome)

		Years 

1-5

		Year 25



		Year 50 

		Measurement

		Responsible Party



		Restore depth and increase flow within Piasa Chute

		Piasa Chute Aquatic Diversity (D1)

Notched Rock Structure (R1)

		Bathymetric diversity

		% of side channel > 8 feet deep

		>75%

		>65%

		>50%

		Hydrographic survey

		Corps



		

		

		Average current velocity

		>2.0 ft/sec

		>2.0 

		>2.0 

		>2.0 

		ADCP survey

		Corps



		

		

		Minimum dissolved oxygen (mg/L)

		> 5.0 mg/L

		>5.0

		>5.0 

		>5.0 

		Seasonal WQ

		UMRR- LTRM



		

		

		Native fish assemblage

		Increase in abundance (CPUE) over existing conditions of fish species preferring flowing habitat (i.e., fluvial specialists and dependents)

		Increase

		Increase

		Increase

		Seasonal Electrofishing

		UMRR- LTRM



		

		

		MusselMussels  

		Mussel density (individuals per m2) of Piasa Head Bed and Piasa Toe Bed maintained/ improved

		>1.5/m2 (Piasa Head)

>5.5/m2

(Piasa Toe)

		>1.5/m2 (Piasa Head)

>5.5/m2

(Piasa Toe)

		>1.5/m2 (Piasa Head)

>5.5/m2

(Piasa Toe)

		Mussel dive survey

		Corps



		Increased depth and connectivity of Piasa Island Backwater

		Piasa Island Backwater (B1)

		Bathymetric Diversity

		% of backwater > 5 feet deep

		> 15% 

		>12%

		>10%

		Hydrographic survey

		Corps



		

		

		Minimum dissolved oxygen (mg/L)

		> 5.0 mg/L

		>5.0

		>5.0 

		>5.0 

		Seasonal WQ

		UMRR- LTRM



		

		

		Native fish assemblage

		Increase in abundance (CPUE) over existing conditions of fish species preferring slackwater habitat

		Increase

		Increase

		Increase

		Seasonal Electrofishing

		UMRR- LTRM



		

		

		Connectivity

		% of year Piasa Island Backwater is connected to main channel

		>90%

		>80>

		>70%

		Visual observations;

Gage readings

		Sponsor/ Corps



		Increase aerial coverage of islands

		Restored Islands (I1)

		Acres of island

		acresAcres of restored islands > 420.57 ft NAVD 88

		>75 acres

		> 65 acres

		>60 acres

		Hydrographic surveys and aerial photos

		Corps



		

		

		Vegetative Cover

		% cover of woody vegetation taller than 5 feet

		<15%

		<25%

		<50%

		Visual observations

		Corps
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[bookmark: _Toc516812065][bookmark: _Toc503859151]Real Estate Requirements

The Piasa and Eagle’s Nest Islands HREP is part the UMRR Program authorized by Section 1103 of the Water Resources Development Act of 1986, Public Law 99-662, as amended.  The study area is located within the Mississippi River in Pool 26 between RM 207.5 and 211.5. 

All restoration measures and activities are located on federally managed lands and waters and as such, the project first cost will be 100% federal.    Currently USACE and USFWS are in the process of adding the study area to the General Plan Lands Agreement between the USACE and the USFWS, subsequently to the Cooperative Agreement For Management of USACE General Plan Lands between the USFWS and IDNR (Appendix A, Authorization and Agreements).  Per these agreements the Illinois Department of Natural Resources (IDNR) will manage the lands and waters as a national wildlife refuge to enhance fish and wildlife.  Responsibility for the operation, maintenance, rehabilitation, replacement, and repair would be the responsibility of IDNR.  

There are no proposed Public Law 91-646 relocations as there are no acquisitions required.

All placement materials would be excavated from within study area waters and the ordinary high water mark.  

Access to the study area would be by water (Mississippi River) from a public boat ramp located adjacent to the study area near Piasa Harbor. 

There are no known hazardous, toxic, or radioactive sites within the study area.  

Additional real estate requirements are provided in Appendix M, Real Estate Plan. 




[bookmark: _Toc516812066][bookmark: _Toc503859152]Implementation Responsibilities and View

[bookmark: _Toc516812067][bookmark: _Toc503859153]U.S Army Corps of Engineers

The Corps is responsible for study management and coordination with the IDNR and other affected agencies.  The Corps will submit the feasibility report; program funds; finalize plans and specifications,; complete all NEPA requirements; advertise and award a construction contract; and perform construction contract supervision and administration.  Construction of the HREP using the power of navigational servitude is appropriate due to ancillary benefits to navigation.  The Corps has agreed to support this HREP’s monitoring and data collection needs as outlined earlier in this report.

[bookmark: _Toc516812068][bookmark: _Toc503859154]U.S. Fish and Wildlife Service

The USFWS is the Federal project sponsor and is responsible for providing comments for this study pursuant to the Fish and Wildlife Coordination Act (48 Stat. 401, as amended;  16 U.S.C. 661 et seq.) and the Endangered Species Act of 1973, as amended (See Appendix B, Coordination).  The draft Fish and Wildlife Coordination Act Report was received 26 May 2017 (See Appendix B, Coordination).   The project will be constructed at 100 percent Federal cost,; therefore a formal Project Cooperation Agreement is not required.  Currently USACE and USFWS are in the process of adding the study area to the General Plan Lands Agreement between the USACE and the USFWS, subsequently to the Cooperative Agreement For Management of USACE General Plan Lands between the USFWS and IDNR (Appendix A, Authorization and Agreements).  Per these agreements the Illinois Department of Natural Resources (IDNR) will manage the lands and waters as a national wildlife refuge to enhance fish and wildlife.  

[bookmark: _Toc516812069][bookmark: _Toc503859155]Illinois Department of Natural Resources

The IDNR is the Projectproject sponsor and has provided technical and other advisory assistance during all phases of the Projectproject and will continue to provide assistance during Projectproject implementation.  The Operation, Maintenance, Repair, Rehabilitation, and Replacement (OMRR&R) of the Projectproject is the responsibility of the IDNR in accordance with Section 107(b) of WRDA 1992, Public Law 102-580.  The annualized OMRR&R costs are estimated at $5,850.  These functions will be further specified in the Projectproject OMRR&R Manual to be provided by the Corps prior to final acceptance of the HREP by the sponsor.  The IDNR has agreed to support this HREP’s monitoring and data collection needs as outlined earlier in this report. 




[bookmark: _Toc516812070][bookmark: _Toc503859156]Conclusions*

Full realization of the potential habitat value in Piasa and Eagle’s Nest Islands has been hindered by loss of depth and flow into Piasa Chute, loss of connectivity between the Piasa Island Backwater and the main channel of the Mississippi River, loss of islands due to inundation caused by impoundment, and the subsequent degradation of aquatic resources.  Establishing connectivity between the backwater and main channel would contribute to overwintering fish habitat as well as feeding areas for migratory wildlife; providing bathymetric diversity and flow within Piasa Chute would provide important side channel habitat within Pool 26; and restoring historic islands would allow the study area to realize the highest benefit to fish and wildlife.  

The Tentatively SelectedRecommended Plan restoration measures for Piasa and Eagle’s Nest Islands (dredging, notched rock structure, and islands) are designed to meet the Project’sstudy’s objectives of restoring and protecting side channel, backwater, and island habitats.  

Assessment of the future-with-project scenario shows definite increases in total habitat units over the 50-year period of analysis for the evaluated species. These increases represent quantification of the projected outputs: improved habitat quality and increased preferred habitat quantity. 

Furthermore, this ProjectPiasa and Eagle’s Nest Islands HREP is consistent with and fully supports the overall goals and objectives of the Upper Mississippi River Restoration Program.  
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[bookmark: _Toc516812072][bookmark: _Toc503859158]Certification of Legal Review



The Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project Feasibility Report with Integrated Environmental Assessment, including all associated documents required by law and regulation, have been fully reviewed by the Office of Counsel, St. Louis District and is approved as legally sufficient. 



__________________					_______________________________________

Date							Office of Counsel, St. Louis District

							William P. Levins



							_______________________________________

							Office of Counsel, St. Louis District

							Keli N. Broadstock, Asst. District Counsel




UPPER MISSISSIPPI RIVER RESTORATION PROGRAM

FEASIBILITY REPORT

WITH INTEGRATED ENVIRONMENTAL ASSESSMENT



PIASA & EAGLE’S NEST ISLANDS

HABITAT REHABILITATION AND ENHANCEMENT PROJECT

___________________________________________________________________

[bookmark: _Toc516812073][bookmark: _Toc503859159]Recommendations



I have weighed the outputs to be obtained from the full implementation of the Piasa and Eagle’s Nest Islands HREP against its estimated cost and have considered the various alternatives proposed, impacts identified, and overall scope.  In my judgment, this Project, as proposed, justifies the expenditures of Federal funds.  I recommend that the Division Engineer approve the proposed project to include:

· Excavation of Piasa Chute

· Excavation of Piasa Island Backwater

· Notched rock structure between Piasa and Eagle’s Nest Islands

· Construction of islands 

The estimated Project First Cost, including general design and construction management, is $24,62626,746,000.  



___________________					_____________________________________

Date							BRYAN K. SIZEMORE

							COL, EN

							Commanding




UPPER MISSISSIPPI RIVER RESTORATION PROGRAM

FEASIBILITY REPORT

WITH INTEGRATED ENVIRONMENTAL ASSESSMENT



PIASA & EAGLE’S NEST ISLANDS

HABITAT REHABILITATION AND ENHANCEMENT PROJECT

___________________________________________________________________

[bookmark: _Toc516812074][bookmark: _Toc503859160]Finding of No Significant Impact



I have reviewed the information provided within this Feasibility Report with Integrated Environmental Assessment, along with data obtained from Federal and State agencies having jurisdiction by lowlaw or special expertise, and from the interested public.  I find that the proposed ecosystem restoration project in Pool 26, Madison and Jersey Counties, Illinois, would not significantly affect the quality of the human environment.  Therefore, it is my determination that an Environmental Impact Statement is not required.  This determination may be re-evaluated if warranted by further developments.



The “No Federal Action” alternative was evaluated and is unacceptable to recommend as it does not meet the Projectstudy goal and objectives.  An array of restoration measures was considered from which action alternatives were derived.   The measures include:



· Excavation of Piasa Chute

· Excavation of Piasa Island Backwater

· Notched rock structure between Piasa and Eagle’s Nest Islands

· Construction of islands 



Factors considered in making a determination that an Environmental Impact Statement was not required are as follows:



1. The Project is anticipated to improve the habitat value of Piasa and Eagle’s Nest Islands for fish.

2. Aside from temporary disturbance, no long-term adverse impacts to natural or cultural resources are anticipated.  No Federally-protected species would be adversely affected by the proposed action.

3. The Project complies with Sections 401 and 404 of the Clean Water Act.

4. The Project complies with Section 106 of the National Historic Preservation Act.

5. No significant social or economic impacts to the study area are expected.

6. No hazardous or toxic waste issues are expected.

7. No adverse significant cumulative impacts are anticipated. 





______________					_______________________________________

Date							BRYAN K. SIZEMORE

							COL, EN

							Commanding
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Enclosure 11 

Post-Authorization Decision Document Checklist 
  



                                            ER 1165-2-502 
31 Mar 14 

UPPER MISSISSIPPI RIVER RESTORATION 
DRAFT FEASIBILITY REPORT 

WITH INTEGRATED ENVIRONMENTAL ASSESSMENT 
 

PIASA AND EAGLE’S NEST ISLANDS 
HABITAT REHABILITATION AND ENHANCEMENT PROJECT 

   
MISSISSIPPI RIVER POOL 26, MILES 207.5 THROUGH 211.5 

 MADISON AND JERSEY COUNTIES, ILLINOIS 
 

POST-AUTHORIZATION DECISION DOCUMENT CHECKLIST 
 

 
I.  BASIC INFORMATION 

a.  Name of Authorized Project:  Upper Mississippi River Restoration 
 
b.  Name of Separable Element:  Piasa and Eagle’s Nest Islands Habitat Rehabilitation and 
Enhancement Project 
 
c.  PWI Number: 076150 
 
d.  Authorizing Document:  Comprehensive Master Plan for the Management of the Upper 
Mississippi River System dated January 1, 1982, prepared by the Upper Mississippi River 
Basin Commission and submitted to Congress pursuant to Public Law 95-502. 
 
e.  Law/Section/Date of Project Authorization (attach copy to checklist): Section 1103 of the Water 
Resources Development Act of 1986, (Public Law 99-662), as amended. 
 
f.   Laws/Sections/Dates of Any Post-Authorization Modification: 
WRDA 1990 (P.L. 101-640), Section 405, 1990 
WRDA 1992 (P.L. 102-580), Section 107, 1992 
WRDA 1999 (P.L. 106-53), Section 509, 1999 
WRDA Technical Corrections 1999 (P.L. 106-109), Section 2, 1999 
 
g.  Non-Federal Sponsor(s):  Illinois Department of Natural Resources (USFWS is the Federal 
project sponsor) 
 
h.  Project/Separable Element Purpose(s):  Ecosystem Restoration (Habitat Rehabilitation and 
Enhancement) 
 
i.   Congressional Interests (Senator(s), Representative(s) and district(s)):  Sen. Tammy Duckworth, 
Sen. Dick Durbin, and Rep. Rodney Davis District #13 from Illinois 

 
II.  PROJECT DOCUMENTS 
 

a. Type of Decision Document: Feasibility Report/Environmental Assessment 
 
b. Approval Authority of Decision Document: CEMVD 
 



 
POST-AUTHORIZATION DECISION DOCUMENT CHECKLIST 
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c. Project Management Plan Approval Date:  11 March 2014 
 
d. Independent Technical Review (ITR)1 Approval Date:  12 February 2018 
 
 1Independent Technical Review is considered to be the Agency Technical Review rather than Independent 
External Peer Review.  UMRR-EMP has a programmatic IEPR exclusion dated 22 February 2012.  
 
e.  Mitigation Authorized:____ Yes__X__ No      Cost of Mitigation:  
Describe type of mitigation and whether included in project report: 
(Note: Project report is the one that supports the authorization for the mitigation. 
Ensure that mitigation is authorized as part of the project cost) 
 
f.  Current M-CACES Estimate:  $26,746,000                  Date Prepared and Price Level: 
December 2017, FY2018 price level 
 
g. Section 902 Cost Limit: N/A (Continuing Authorization in WRDA '99)  
Fully Funded as of 1 Oct FY  
 
h.  Date of Latest Economic Analysis:  March 2017  Incremental cost analysis and IWR Plan 
were used to quantify habitat enhancement features and identify the NER plan.) 
 
i. Current Economics:   BCR N/A @_____  % FY (Note: list period of analysis) 
     RBRCR N/A @______%FY 

 
III.  COST SHARING SUMMARY 
(Note: This project is 100 percent Federal. Section 906(e) of WRDA 1986 states that first cost 
funding will be 100 percent Federal cost because the project features will be located on federally 
owned land.) 
 
Purpose (s) Non-Fed 

Cash 
Non-Fed 
LERRD 

Non-Fed 
Const. 
Credit 

Total Non-
Fed Share 

Federal 
Share (%) 

Total 
Project Cost 

Ecosystem 
Restoration 

    
100% 

 
$26,746,000 

 
Total 

a. Projected Credit for Section 215 Work and Date 215 Agreement Signed: $0 
 
b. Projected Credit for Section 104 or Other Authorized Creditable Work and Date Work Approved 
by ASA(CW) or Agreement Addressing Work Signed: $0 
 
c. Annual Non-Fed OMRR&R Costs (FY 18 Price Levels): $5,850 

   
 
 
 
 
 
 



 
POST-AUTHORIZATION DECISION DOCUMENT CHECKLIST 

 

3 
 

 
IV. FUNDING HISTORY 
Appropriations History for Project/Separable Element: 

Upper Mississippi River Restoration - Environmental Management Program 
(UMRR-EMP)  

Fiscal Year UMRR Budget Appropriated Amount 1/  
1985  $30,000  
1986  $814,000  
1987 $2,000,000 $1,683,000  
1988 $5,168,000 $5,911,000  
1989 $7,500,000 $7,364,000  
1990 $14,860,000 $8,778,000  
1991 $17,000,000 $10,391,000  
1992 $19,455,000 $8,604,000  
1993 $19,455,000 $7,746,000  
1994 $19,455,000 $14,426,000  
1995 $19,455,000 $9,366,500  
1996 $19,455,000 $11,855,000  
1997 $16,694,000 $12,057,000  
1998 $16,000,000 $19,411,000  
1999 $18,900,000 $17,320,000  
2000 $18,955,000 $17,713,000  
2001 $21,000,000 $21,208,000  
2002 $20,000,000 $16,235,000  
2003 $12,200,000 $10,266,000  
2004 $19,000,000 $14,782,000  
2005 $17,500,000 $15,547,000  
2006 $33,500,000 $19,799,000  
2007 $26,800,000 $21,894,000  
2008 $23,464,000 $21,851,000 2/ 
2009 $20,000,000 $34,560,000 2/ 
2010 $20,000,000 $15,252,000 3/ 
2011 $21,500,000 $19,407,000 3/ 
2012 $18,150,000 $17,472,000 3/ 
2013 $17,880,000 $24,025,000 3/ 
2014 $31,968,000 $31,974,000  
2015 $33,170,000 $33,170,000  
2016 $33,170,000 $21,174,000  
2017 $20,000,000 $33,170,000  

    
Total $603,654,000 $525,429,000  
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1/ Appropriated Amounts for Upper Mississippi River Restoration, under which the Piasa and Eagle’s 
Nest Islands HREP is implemented. The amounts are prior to savings and slippage or rescission 
reductions. Allocated funds identified for the Piasa and Eagle’s Nest Islands HREP by year were $15,536 
(2008), $14,726 (2010), $28,859 (2011), $106,211 (2012), $81,699 (2013), $216,614 (2014), $290,015 
(2015), $274,114 (2016), and $228,741 (2017) totaling $1,256,515. 

2/ The Appropriated Amount for 2008 includes $5,000,000 and 2009 includes $2,000,000 in 
supplemental flooding funding. 2009 also includes $14,847,000 in American Recovery and Reinvestment 
Act (ARRA) funding. 

3/ The Appropriated Amount for 2010 reflects the return of $300,000 in supplemental funding and 
$918,000 in ARRA funding. The 2011 total reflects the return of $1,707,000 in supplemental funding and 
$8,000 in ARRA funding. The 2012 total reflects the return of $5,600 in supplemental funding and 
$315,000 in ARRA funding. The 2013 total reflects the return of $107,000 in ARRA funding.  
 
V. CERTIFICATION FOR DELEGATED DECISION DOCUMENTS: YOU MUST 
ANSWER "YES" TO ALL OF THE FOLLOWING QUESTIONS TO APPROVE THE 
DECISION DOCUMENT UNDER DELEGATED AUTHORITY. 
 

a. PROJECT PLAN 
Has the project study issue checklist (ER 1105-2-100, Appendix H, Exhibit H-2) 
been completed and 11 issues resolved? 
YES __X__ NO ____ . (Note: Is the project the same as contained in the project 
report supporting authorization; if not, is it within the 902 limit, who has the 
authority to allow the c ange by regulation ... district, MSC, Chief, Congress)  
A programmatic Project Study Issue Checklist for the UMRR-EMP was approved by 
HQUSACE in a memorandum dated 5 June 2006. 
 
Does the non-Federal sponsor concur in the project plan as submitted? 
YES__X___NO_____ 
 
Has project plan as submitted been reviewed and concurred in by the non-Federal sponsor's 
counsel? YES____ NO __X___(To be completed during public review)  

 
b. AUTHORITY 

Has authority been delegated to the MSC for approval of the project report? 
YES __X__NO_____. 
 
Is authority adequate to complete the project as proposed? YES __X___ NO ______ . 

 
c. POLICY /LEGAL/TECHNICAL COMPLIANCE 

 
Has the district counsel reviewed and approved the decision document for legal 
sufficiency? 
Yes (Certification included in decision document package submittal) __X___NO_____. 
 
Have all aspects of ITR been completed with no unresolved issues remaining? 
YES__X___ NO_____ 
 
Has the district commander documented policy/legal/technical compliance of the 
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decision document? YES __X___ NO _____ . 
 
Has the MSC certified the policy/legal/technical compliance of the decision 
document? YES __ ___ NO _____   Note: CEMVD has delegated authority to approve 
UMRR-EMP reports, so certification was not obtained prior to submission of the report 

  

-
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Final Report Submittal Documentation 
  



CEMVS-PM-F 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT, CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS, MISSOURI 63103-2833 

JUN 2 5 2018 

MEMORANDUM FOR Commander, Mississippi Valley Division (CEMVD-PD-SP/ 
Mr. Jim Cole), 1400 Walnut Street, P.O. Box 80, Vicksburg, Mississippi 39181-0080 

SUBJECT: Upper Mississippi River Restoration (UMRR), Piasa and Eagle's Nest 
Islands Habitat Rehabilitation and Enhancement Project (HREP), Mississippi River Pool 
26, Madison and Jersey Counties, IL - Approval of Final Feasibility Report with 
Integrated Environmental Assessment (EA) 

1. Enclosed is a submittal of final documents for the subject project. 

2. I have reviewed the proposed project for policy compliance and consistency, 
technical adequacy and appropriate National Environmental Policy Act documentation, 
and I have determined that the project would be in accordance with U.S. Army Corps of 
Engineers policies and regulations. The public comment period expired 1 June 2018. 
The public and federal and state agencies support the recommended project, and there 
are no unresolved issues. 

3. Because all project measures would be located on federally managed lands and 
waters, project costs would be 100 percent federal in accordance with Section 906 (e) 
of Public Law 99-662, 33 U.S.C. § 2283(e). Upon completion of construction, the U.S. 
Fish and Wildlife Service (USFWS) would accept the project as part of the General Plan 
lands cooperatively managed between the USFWS and Illinois Department of Natural 
Resources (IDNR). Per these agreements IDNR would manage the lands and waters as 
a national wildlife refuge. Operation, maintenance, repair, rehabilitation and 
replacement (OMRR&R) costs would be the responsibility of IDNR. 

4. I recommend proceeding with design and implementation of the Piasa and Eagle's 
Nest Islands Habitat Rehabilitation and Enhancement project. I am requesting your 
approval of the subject final Feasibility Report with Integrated EA. 

5. The point of contact is Mr. Brian Markert, District UMRR Program Manager, 314-331-
8455. 



12 Encls 
1. Final Feasibility Report with EA 
2. MDM Review Comments 
3. ATR Certification 
4. Cost Certification 
5. UMRR Project Study Issue Checklist 
6. Post-Authorization Decision Document Checklist 
7. DQC Certification 
8. Certification of District Legal Review 
9.SponsorLetterofSupport 
10. Real Estate Plan 
11. Approved Fact Sheet 
12. Approved Review Plan 

2 

BRYAN K. SIZEMORE 
COL, EN 
Commanding 



From: Cole, James L (Jim) JR CIV USARMY CEMVD (US)
To: Markert, Brian J CIV USARMY CEMVS (US); Runyon, Kip R CIV USARMY CEMVP (US)
Cc: Shepard, George T Jr CIV USARMY CEMVD (US); Chewning, Daniel B (Brian) CIV USARMY CEMVD (US)
Subject: Piasa and Eagles Nest Final Report Submittal
Date: Thursday, June 7, 2018 11:54:04 AM
Attachments: Signed_Approval Memo_ Crains Island HREP_31May18.pdf

Crains Island MDM approval Memo.docx
Piasa and Eagles Nest.pdf

As we are approaching the submittal date 25 Jun 18 for Piasa and Eagles Nest HREP report I would like to provide
guidance to ensure we have everything needed to process the final report at MVD in a timely manner.

I have attached the Crains Island Approval and MDM memo to reference all the Items needed to make it through
MVD staffing.  I have also attached an email from R. Turner listing items we will need.  I would like to make sure
we have all items on the front end before the final review and staffing for approval.

Items Needed:

Enclosure 1)  Transmittal and report (please make sure the transmittal letter is dated)
Enclosure 2) MSC MDM review comments
Enclosure 3) ATR SIGNED
Enclosure 4) Cost Certification SIGNED
Enclosure 5) Project Study Issue Checklist SIGNED
Enclosure 6) Post-Authorization Decision Document SIGNED

Others items needed:
a. DQC SIGNED
b. Certification of District Legal Review SIGNED
c. Sponsors LOI SIGNED
d. Real Estate Plan (REP) SIGNED
e. Approved factsheet SIGNED
d. Approved Review Plan SIGNED
e. VE Certification SIGNED

Thanks,

Jim Cole
Program Manager-Upper District Support Team
St. Louis District
Mississippi Valley Division
1400 Walnut Street
Vicksburg, MS 39180
Ph: 601.634.5293
Cell: 601.529.4753

mailto:/O=USACE EXCHANGE/OU=MVD ADMIN GROUP/CN=RECIPIENTS/CN=B4ODFJLC
mailto:Brian.J.Markert@usace.army.mil
mailto:Kip.R.Runyon@usace.army.mil
mailto:George.T.Shepard@usace.army.mil
mailto:Brian.Chewning@usace.army.mil






SUBJECT:  Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project (HREP), Mississippi River Miles 207.5-211.5, Madison and Jersey Counties, Illinois (Project # 145444), MSC Decision Milestone (MDM)
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ATTENTION OF: 



	DEPARTMENT OF THE ARMY

	MISSISSIPPI VALLEY DIVISION, CORPS OF ENGINEERS

	P.O. BOX 80

	VICKSBURG, MISSISSIPPI  39181-0080
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MEMORANDUM FOR Commander, St. Louis District



SUBJECT:  Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project (HREP), Mississippi River Miles 207.5-211.5, Madison and Jersey Counties, Illinois (Project # 145444), MSC Decision Milestone (MDM)





1.  References:



    a.  Memorandum, CEMVS-DE, 21 February 2018, subject: Major Subordinate Command (MSC) Review of the Draft Feasibility Study Report with Integrated Environmental Assessment for the Upper Mississippi River Restoration Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project (HREP), Mississippi River Miles 207.5-211.5, Madison and Jersey Counties, Illinois (Project # 145444) (encl 1).



[bookmark: _GoBack]    b.  Memorandum, CEMVP-PM-F, 6 April 2018, subject:  Piasa and Eagle’s Nest Islands Habitat Rehabilitation and Enhancement Project, Upper Mississippi River Restoration Program, MSC Decision Milestone (MDM) Briefing (encl 2).



2.  The MDM conference call was held among participants from the St. Louis District, RPEDN, and MVD staff on 3 April 2018.



3.  MVD has reviewed the MDM documentation, and concurs that the plans have been properly formulated.



4.  The Project Study Issue Checklist (encl 3), Post-Authorization Decision Document Checklist (encl 4), MVD Backcheck responses and comments (encl 5), Certification of District Quality Control (encl 6), Certification of Agency Technical Review (encl 7), Certification of District Legal Review (encl 8), and the sponsor’s letter of intent (encl 9) are enclosed in support of this decision.




5.  MVS is approved to release the draft Feasibility Report and Environmental Assessment for public review.



6.  The MVD point of contact for this action is Mr. Jim Cole, CEMVD-PDM, (601) 634-5293.









9 Encls	GARY YOUNG

	Chief, Planning Division
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From: Turner, Renee N CIV USARMY CEMVD (US)
To: Chewning, Daniel B (Brian) CIV USARMY CEMVD (US); Young, Gary L CIV USARMY CEMVD (US); Shepard,


George T Jr CIV USARMY CEMVD (US); Mallard, Matthew S CIV USARMY CEMVD (US); Cole, James L (Jim) JR
CIV USARMY CEMVD (US)


Cc: Bodron, James A SES USARMY HQDA OCE (US); Harris, William G IV CIV USARMY CEMVD (US)
Subject: Piasa and Eagles Nest
Date: Tuesday, April 03, 2018 9:01:34 AM


Team,
Since this one has been around a while and as a reminder, need to make sure we have a few things completed-


Approved factsheet
Approved review plan
Signed study issues checklist
VE certification


There may be other things but this is off the top of my head.  I'm sure you know what else but Gabe keeps up with it
so he can be helpful.


Better to plan ahead rather than get a report on an expedited schedule without the required documents.


Some of this may have been in the RAH but I can't open on my mobile.


Thanks!


Renee
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CEMVD-DE 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, MISSISSIPPI VALLEY DIVISION 

P.O. BOX 80 
VICKSBURG, MISSISSIPPI 39181-0080 

MEMORANDUM FOR Commander, St. Louis District 

.. 7 SEP 201.QJ 

SUBJECT: Upper Mississippi River Restoration Program (UMRR), Piasa and Eagle's Nest 
Islands Habitat Rehabilitation and Enhancement Project (HREP), Mississippi River Pool 26, 
Madison and Jersey Counties, IL- Approval of Final Feasibility Report with Integrated 
Environmental Assessment (EA) 

1. Reference memorandum, CEMVS-PM-F, 25 June 2018, subject: subject as above (encl 1). 

2. The Mississippi Valley Division has reviewed the report. In accordance with ER 1165-2-502, 
31 March 2007, subject: Delegation of Review and Approval Authority for Post-Authorization 
Decision Documents, I hereby approve the Feasibility Report with Integrated Environmental 
Assessment, for the Piasa and Eagle's Nest Islands Habitat Rehabilitation and Enhancement 
Project. 

3. The Major Subordinate Command Decision Milestone review comments and responses 
(encl 2), the Agency Technical Review Report (encl 3), the Cost Certification (encl 4), 
the Project Study Issue Checklist (encl 5), and the Post-Authorization Decision Document 
Checklist ( encl 6) are enclosed in support of this approval. 

4. The MVD point of contact for this action is Mr. Jim Cole, CEMVD-PDM, (601) 634-5296. 

6 Encls RICHARD G. KAISER 
Major General, USA 
Commanding 
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