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STATFENT OF FI!rDINS

BOURBF71SE RIVIPe, 'ISSOURI

I have visited the nro.lect area and reviewed the documents relatinp to
Union Lake, P ourheuse River, ' isscuri. I have considered the co.z"ents
submitted by interested rarties in res-ponse to the draft environmental
impact statement issued in February 107h. 1 have also carelullv studied
the complaint of the Fierra. Club, et al, arainst water resource develon-
ment in the "eramec R sin, filed in the U.S. DistrIct Court for the Eastern
District of 'Missouri, Eastern Division, on 25 Sertember 1Q72.

In ry review of this nro.4ect, I have found that Union Lake was oripinally
authorized for constri:ctinn by the Conm-ess in 199. The nrolect was in-
cluded in a subsemvent review r' the overall 'Meramec River asin and
Included those rronget.ts rece' for construrtion in the Meramec River,
Missouri Co-.reensiJve -nsir ?tulv. Si'-.trv Perort, 15 June 1965. This
report stated that the snort- and lonr-terr. needs of the basin were flood
control; recreation: do-estic, nurici nl and industrial wate- sunlyv; water
quality control: and fish and wi2' ife conservntion. "he study indicated
the dominant needs in the ',eraR-ec aasin are flood control and recreation.

The rlan for Union Lake, as presently formulated and authorized was
coordinated with and took into consideration the nrorrams and views of
23 Federal and state arencies. 11,e oninions of quasi-nublic and nrivate
organizations were solicited and considered. Conseauentlv, the nlan for the
develonent o' llnon Lake was the nro duct of" pro'essional nlanninr effort
and a cornsensus of a broad soectrur. of informed and affected citizens in
the Meranec Pasin and the St. Louis metronolitan area. In the formulation
of Union Lake, the obIective was to devise a sound nlan for the develop-
ment of water and related lana reiources to meet a portion of the ir-ned-
iate and !on; ranr. need- c' the basin in an orderly, efficient, and
timrely manner. onsideration was given to all asnects of a multi-purrose
lake project on the Rourheuse River. It was determined that the malor
primary project benefits were Ilood control, ,ater suunly, recreation,
fish and wildlife and navigation. The Drolect, when onerative, will have
the ability to satisfy the following needs:

Recreation

The lake will support an annual visitation of 1,878,000 general recreation-
ists within the first three years of oroiect life. Apnroximately 1,43P,OOO
visitors will be accorroiated at Corns-constructed recreation facilities
and the b~lance on State, local governr-ent or private facilities.

Flood Control

The lake will imnound storm runo'f and furnish protection arainst a flood
havinp a frecuency of once in a i'er-od exce-ediri 200 years, to arnroxi-
m.tely 7.020 acres o the vailev be'ween the dam and the confluence of the
Meramec and 1ourbeuse ?ivers. 'Firtial Drotectikn will be afforded to an



additional 21,290 acres in the lower Merniec Valley between the mouth of
.he Bourbeuse River and the conf lurce of the Meramec and Mlississippi
Rivers. The lower portion of the reach has undergone extensive urban
development, particularly industrialization.

Water Supply

The storage for water supplv of 92,590 acre-feet in the normal pool can
be released when required to meet the requirements for water supply in the
lower Meramec Basin during periods of low flow. This storage will also be
available for water supply withdrawal by towns above the dam near the lake.
The lake will be able to supply a minimum of 71 million gallons of water
per day.

Fish and Wildlife Conservation

The normal pool of Union Lake will have a surface area of 6,600 acres. The
U.S. Fish and 1'ildlife Service has estimated in a 1964 study, that there
will be a net increase of 250,700 annual fisherman-days with the project.
I have been informed that the U.S. Fish and Wildlife Service is conducting
a new study for the area. However, this is the best data presently avail-
able and is considered reasonable. In the upper reaches of the lake it is
proposed to acquire 4,200 acres of project lands which will be used in a
wildlife management program. In addition, land and water releases will be
made available, upon request, to a State or Federal agency for the estab-
lishment and operation of a fish hatchery downstream of the lake.

Navigation

During low flow periods, releases for water supply and low flow augmentation
in-he Bourbeuse and lower Meramec Rivers will incidentally benefit naviga-
tion on the Mississippi River.

Area Develor"-7ent

The construction of Union Lake will provide increased work opportunities to
the people of the project area. Tourism and recreational industries, re-
sulting from the project, are expected to increase the level and tempo of
the local economy.

I have noted and carefully considered the adverse environmental impacts
which will result froni the Union Lake pio ect. Approximately 36 miles of
the Bourbeuse River, three caves and one natural spring will be permanently
inundated. In addition, approximately 6,600 acres of highly productive
wildlife habitat, including the habitat for several rare species of mollusks,
amphibians, birds and mamnuals will be covered permanently by water, including
the nationally endanrered Indiana bat, Myotis sodalis, which is protected by
the Endangered Species Act of 1973 (P.L. 95-204). All actions necessary to
meet the requirements of this Act will be incorporated in planning and
Construction procedures.
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Alii.,.st 2,20.) a:cres of a.ricultural land will be inundated, and an additional
b,4u,) acrcea will be incrnuratod into other project Purroses, such as recrea-
tiunr anid au..Iaistrat Ive r~s At fu.ll flood control pooi (estiriated at once
in 20 0 Ye ar s) ain ad i t j on i two) cave0s , two sp r ing s and 2 3 mil1es o f st reams
anid 6,300 _zres of' wilulife h~bitat will be flooded. Approximately 100
fautilies w.ho reside in the pro 'Ject area will be relocated. Thirty known
archeological sites will bo mnIdated by the normal pool. In response to
comments received, the St. Louis District contracted with a professional
archoolog;iSt to) 'Vi.lluat(? thu adequacy of the current archeological knowledge
in the project irea. kis replort indicates that more information is needed.
I am reqiuestii., : tha:t funds be m~ade availaible under Public Law 93-291 to per-
form addition:Il surveys aid any explorations subsequently deemed appropriate.
The periciJ rc_-,{uired for c(ans-truction of the project provides ample time for

archolu;ic~l srveYandoperations that are required.

I have concludeJd th'it the historical survey intitially conducted was in-
adequate with rt. j;Ards to the reqjuirements of Executive Order 11593. To
remedy taiis sit'uaton, a co:'reiivi.sive, survey of historical resources of
the LMior. Liko pro -ect artea has been conducted by a professional historian
and included in this final environnental impact statement.

Two cultural resources, Noser's Mill, an old grist mill; and the Koenig
Shelter, a Late 'i'oudand archeological site will be inundated. Both of
these resources may he of Na: icuial Register significa-nce. The St. Louis
District, in coisultaciun with the Advisory Council on Historic Preserva-
tioa, will folllw tlhe Adv'isorv Council's -uidelines, as required by
Excutive Urder 115-.3, to LUcterIMiie appropriate protective or mitigative
measures tX~r all spe cially ~I-'signated sittes.

-I- also reco,ri ze the potentiial danger to ground and surface water quality
if necessary 1.nu-use rc!,ulations are not imposed on non-Federal lands
surroundiing7 tlie inroje:ct. bz.-wever, this detcriorat ion of water quality will
probably occur "ue to pm-)ilati0i prsures if the project is not constructed.
Additionlal ver et1ixc. nit r.ay-i occur as a result of development
pressures .T r:dby,, the ,,-ject could include a ch~ange in the rural at-
mosptieros or tho airea, in-reased traffic and noise, a much greater demand on
public fa-ilities and scr-Iicts as well as losses to wildlife habitat. Due
to the westward ex,,arision uf the St. Louis metropolitan area, these impacts
will probablly ta:,. r;,'Lce cv'er tirie with or without the constructio~n of Union
L ale . Further, tlic;e i.,,- i.cts :niy be more adverse without the planned land
and %ater rMjMrc J actiOns associated tIith the Union Lake project.
Other irctfo iess si ,nificanice are recognized in the environmentai impact
stateran:Tt .

I believt. that ,ll aPpropriate steps were taken in the preparation and
presentat,-1 ,It th.e enivironiezitai ,;iact state"Ient to disc lose ful lv all
known envi roreital, issius .All pertinont facts have been presented and
diSCu:SseJY anyprupriate iroI-uss ior:ia i nrsonreI on my statff. I believe
the Cr~vi rn*: a .u t.. -: nt coriT~les wi tn the Nat ion.il Environmiental1
Pol icy Act a r 1..,9 11! let ttc .mi spkirt.
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fh pOsible ,,.:uc:ic, of vrious Practicable and reasonau_-v alternatives
nave bcU !:Qt r.-ard to onv'ronncntai, social well-u;iia and
econo-.itic fczts -:::-.udi9 r'io:al and national development ana engineer-
ing feasibil ity, iy.ncluaeo are altternatives designed especially to minimize
the recognized ad.ecse environmental impacts which will result from the
Union Lake pruject. As a part of the decision making process, a concerned
effort was made to identify the relative merits of each alternative.
Other factors bearing on my analysis have been the expressed opinions and
concerns of several local and regional planning organizations. The
alternatives studied included abandonment of the project, alternate main
stem reservoirs, headwater and tributary reservoirs, dry lakes, preserva-
tion of the Bourbeuse River for recreational or scientific purposes,
vairious proposals for the creation of National Recreation Areas, flood
plain zoning, levee protection, and various combinations of these alter-
natives. Each of these alternatives is discussed in the Union Lake
Environmental Impact Statement.

I find that the needs of the Meramec Basin for flood control, recreation,
and water s'.nTly are compelling. The significant benefits of the Union
Lake Project clearly outweigh, in my opinion, the recognized adverse
environoental impacts attendant to the project.

Therefore, being fully apprised of the environmental, social, and economic
losses and gains which will accrue from the project, and having considered
all practicable alternatives in the light of economic and environmental
factors, social well-being, and engineering feasibility, I have concluded
that, on balance, the net effects of the Union Lake are beneficial, and
-that it is in the best interest to complete the project.

Date THORWALD R. PETERSON
Colonel, CE

District Engineer

I concur Lu the preceaing Statement of Findings.

t 6_a A-1MaJor Ge~neral, USA
Division En ;ineer
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SUMMThARY SHEET

Union Lake, Bourbeuse River, Missouri

()Draft (X) Final Environmental Statement

Responsible Office: U. S. Army Engineer District, St. Louis, Missouri

1. Name of Action: (x) Administrative ( ) Legislative

2. Description of the Action: The Union Lake will be located in Franklin
County, Missouri. The impoundment will be formed by the construction of a
dam on the Bourbeuse River at river mile 32.5 above the confluence of the
Meramec and Bourbeuse Rivers. The purposes of the lake are recreation,
flood control, water quality, water supply, fish and wildlife, navigation
and area redevelopment. The lake will have a normal pool of 6,600 acres,
a.nd a maximum flood control pool of 12,900 acres.

3. a. Environmental Impacts: Inundation of wildlife habitat, conversion
of stream habitat to laka habitat; flood protection to urban and rural
areas; elimination of stream recreation on the 59 miles of the Bourbeuse
River and its tributaries inundated by the lake; increase the opportunity
for recreation on the 32 miles of the Bourbeuse River below the dam and
60 miles on the Meramec River between the confluence of the Bourbeuse and
Meramec Rivers and the Mississippi River; provision of increased public
recreation on the stream area converted to lake through improved access,
changes in land use, and landscape diversity; inundation of archeological
sites; relocation of cemeteries, roads and utilities; temporary impacts
during construcion; higher ground water levels; potential for ground water
pollution; provision of water supply storage to meet future requirements

in the lower Meramec Basin and the towns near the lake; immediate economic
effect on local area; long-term economic effect on the region; alteration
of tax structures; relocation of 100 families; alteration of social re-
lationships; change in vegetation; increased area under wildlife manage-
ment; improvement of navigation on the Mississippi River during low-flow
periods by the release of water for water supply, and improved downstream

fisheries.

b. Adverse Environmental Effects:. Loss of terrestrial wildlife

habitat and reduction of animal and plant numbers; loss of habitat for rare
and endangered species; reduction of mast producing trees which provide
food and cover for wildlife; reduction in miles of Flowing streams and
associated riparian habitat types; inundation of caves; reduced opportunity
for stream-oriented recreation in inundated stream reaches; change in land
use and the resultant effect on the agricultural sector of the economy;
inundation of archeological sites; hardship on residents who are forced to
relocate; downstream development as a result of project provided flood pro-
tection would cause increased pressure on the existing ecosystem; potential



5. Requirement that each s tate submit, to thte Administrator
by i January 1975 a report which will include a de.scription of the
nature and extent of non-point Sources of pollutants,, and recommendations
as to the programs which must be undertaken to control each category
of such sources,, including an estimate of the cost of implementing
such programs.

Water quality benefits and storage: The statutorv mandates
of Public Law 92-500 indicate the pollutiou, oi navigable w'aters must
cease by 1985. Con-t rulc tion of Un ion pr ior to the Federa il Water
Pollution Control Act Amendments of 1972 did net take place. Hence-
forth, no water qual itv benefits anld s Lt.rage cm be -! iiv.ed. Thlis, act
does not p reclu de ,t ream flow augne ati c'til a, ol pro j cct pi irpt- se . The
Co0rps loo0ketd inlto th it 7Iat t er Of ubII ili 1 _1u: ft I~ir lOW :3 a Via-IIle
inclIusion but fotund this not to he a support ab Ic or prac t iable acidend Um,
at this time. S)trei. flow augmenltat ion couldi I.- -aimed for cne
and f ishcrmen if the § lows a lonig t hc Me rame. and1mirbellse Rivers
ne0ede'd aulgment at ion. P relIim inor': inve t i gt ions I nd if tied t hat . for
canoeinog purposec a min fu iino ,ot o: wat r is re 1,iiired. A
review of a 37-vcar period of Ire-or ini t.1 !t Merar-.Rivr

flows, had not gonc btelow I Wf -! t (1I. -)!-til cv i iik i olyv twice
in re-o rded h is;to r, ha s i t rec i ,dti i 1 1 hu Io it cb- treL doCets
not appe.ar to be r ition K : 'r r 1- oe
Furthvr, tht- Mctarlec Pair: rec . 1-: 1! ,il t ,!
Union project, suggIiest in, t 11.t ' :1 1!It',1'" '

of 13() --Is will Probabl'i: a't agr a'! i;:,i n iKong
the Bourbe-use Rive!r is nt ci )11, '11 (1! Or tie ons
Therefore, the tInioo Lake- pro..- t i. It il1l,~l~
for any type o-:- tl w trii-mcntat 11-,.r ";:)10

reservoir storage' '_-r recreationi! - ; p~~ :n. *rptrat :,:I,.!1
the same volume prinisl ~l 1 11 I- t i W.'r a I tV



pollution of ground and surface water supplies; loss of natural vegetation;
stress on existing highway system.

4. Alternatives:

a. Alternatives studied before authorization of the Union Lake project.

b. Other alternatives open for consideration.

(1) Nonstructural alternatives.

(a) Abandonment of construction of Union Lake project.

(b) Preservation of the Bourbeuse River for recreational and scien-
tific purposes.

(c) Nonstructural flood damage protection measures.

(2) Structural alternatives.

(a) Dry lake.

(b) Upstream multi-purpose lakes.

(c) Levee protection.

(3) Combination of nonstructural and structural measures.

5. Comments Received:

Thomas F. Eagleton, United States Senator
U. S. Forest Service
U. S. Soil Conservation Service
Environmental Protection Agency
Federal Power Commission
U. S. Depirtment of Housing and Urban
Development
U. S. Department of the Interior
Advisory Council on Historic Preservation
U. S. Department of Transportation
U. S. Department of Commerce
Office of Economic Opportunity
State of Missouri
Missouri State Park Board
Meramec Basin Association
Missouri Speleological Survey, Inc.
Citizens Committee to Save the Meramec, Inc.
Missouri Chapter of the American Fisheries
Society

Max Allen Nickerson
Paul L. Redfearn, Jr.
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I. PROJECT DESCRIPTION AND HISTORY

1.1 eLOCAT 1ON

The project will be located in Franklin County about 6 miles
southwest of the town of Union (MLA['L 1) . The dams ite is on the Bourbeuse
River, 32.5 miles upstream from its cnfluIenLCe with the Meramec River.
The main access route to the dam would h, 1, county road 1,V from Inter-
state Highway 1-44 (U.S. 66) (PLATE 2), the intersection being 1 mile
southwest of St. Clair, Missouri. The alternattc rou te would be county
road UU from U. S. Highway 50, the intersecticn being 1 mile west of Union,
Missour i.

1.2 AITH!ORIZAT ION AND HISTORY OF TIHE PRO] CCT

i'he prolcct was authorized by the Fl ood Contrel Act of 28 June
1938, Flood Committee Document No. 1, 75th Coiq,;rcss, 1st Session.

Union Lake has been recommended for tart in Fiscal Year 1976. If
construction tunds are appropriated, land acquisition would be initiated,
a contract let for abutment treatment, and engineering and design continued.
On 29 December 1970, an advance participation contract was signed with the
Missouri State Highway Commission. Ihis contract provided for construction
of Missouri State Highway 185 at a location and elevation which would be
compatible with the Union Lake requirements. The road project is in the
design and right-of-way stage. The estimated cost of relocating Highway
185, Federal and State funds is $3,000,000.

The present estimated cost of the Union Lake project (1 July 1974)
including the Highway 185 relocation is $51.200.000. The sequence for initia-
ting major construction items on the project is given in Table 1.

'Fable I. Sequence for initiating ma ior construct ion items.

State Highway 185 1st year
Preparation of Abutments 211d vear
Administration Building 3rd year
Dam and Spillway 4th vear
Land Clearing 5th "ear
Impoundment 5th wear

1.3 GENERAL DESCRIPTION AND PURPOSE

The Union Lake will be formed by the construction of a rolled,
earth-filled dam which will have a crest length of about 2,100 feet and
a top width oF 35 feet (See PLATE 3). The maximum height of the embank-
ment will be 150 feet above the mean streambed. The lake will extend at
normal pool approximately 36 miles upstream on the main stem of the
Bourbeuse River (See PLATE 2). The impoundment will have a surface area of
6,600 acres at normal pool, elevation 619.0 m.s.l., and 12,900 acres
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at the top of lood control pool, elevation (051.H m.s. I. At full flood
control pool, the lake will have a capacitv ot .,77, 300 acre-feet. Other
pertinent data are presented in Table 2.

Ln the formulation of Union Lake, the object ive was to devise a
sound plan for the development of water and relat,.d land resources to
meet the immediate and long-range needs ot the Basin in an orderly,
efficient and timely manner. Consideration was given to all beneficial
aspects of a multiple-purpose lake on the main stem of the Bourbeuse
River. In the case of Union Lake, it was determincd that the major pri-
mary project benefits were flood control, water supply, stream flow aug-
mentation (pollution abatement), recreation, fish and wildlife conserva-
tion, and navigation. The applicable bencfit. and separable costs of
each project purpose, based on a 100-vear economic life, were determined,
and the relative benefit-cost percentage was aIlowed to seek its own
level of importance.

1.4 MAVJOR STRUCTURAL FEATURES OF TH- PRo.ECT

The following is a brief description of the principal structures
required by the proposed plan of development. Investigations ind pre-
liminary designs have advanced sufficiently to assure an economical and
feasible plan.

1. 4. 1 DANT EMBANKMENT

The dam embankment will be approximately 2,100 feet long with
a crown width of 35 feet, and a maximum dam height of 155 feet above
valley rock. It will consist of an impervious clav zone and an upstream
pervious shell composed of two zones. Sand and gravel deposits from
borrow areas in the valley will be used to construct the interior portion
of the upstream pervious shell. Fresh rock from the spillwav excavation
will form the outer shell zone upstream. A filter zone with 5-foot hor-
izontal dimension and slopes of 1 on 0.4 separates the pervious material
from the impervious material. Core slopes of I on ).4 and I on 0.5 have
been found to be adequate for outer and inner rock slopes of 1 on 2.5 and
1 on 1.8, respectively. The impervious coro ,:ill be abotit 13 feet wide
at the top of the sand drain with a maximum width of 110 feet on rock at
the base of the dam. A cut-off trench into rock is not required. An
inclined pervious sand drain 10 feet in thickness will be constructed
within the impervious clay zone. This icl ined part of thle sand drain
will be controlled by a 1 on 0.5 slope line beginning 10 feet upstream
of the downstream edge of the crown of the embankment and will extend
from 5 feet below the top of the dam to intersect a horizontal sand drain
5 feet thick tinder the downstream portion of the dam. The downstream
slope of the dam will be covered with a 6-inch laver of topsoil obtained
from material stripped from the downstream borrow area, and seeded.

1.4.2 SPILLWAY

The spillway will be located in the left abutment ridge sepa-
rating the Bourbeuse River and Voss Creek (See PLATE 3A). The spillway
crest will be located in a rock cut.
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Table 2. Pertinent project data.

Location of Dam
Stream Bourbeuse River, Missouri
River mile, above mouth 32.5
Coun t y Frank 1 in

Location of Lake (normal pool)
River mile, above mouth 32.5 to 68.5, approximately
County Frankl in

Drainage Area
Upstream from damsite, sq. mi. 771

Stre;,m Flow, Under Natural Conditions (At Damsite)
(Period 1921 to 1968, inclusive)
Average daily flow c.f.s. 617
Maximum flow c.f.s. 33,100
Minimum flow c.f.s. 11

Channel Capacity Below Damsite (.f.s. 4,000

After 100-vear

Items Units Init ial sedimentat ion (1)

inactive Pool
Elevation feet 571 571
Area acres 1,000 800
Storage acre-feet 13,700 9,200
Storage (runoff) inches 0.33 0.22

Joint-Use Pool
Elevation feet 618.6 618.6
Area acres 6,600 6,400
Storage acre-feet 160,500 153,000
Water supply storage acre-feet 10,500 10,500
Equivalent runoff inches 0.25 0.25

Equivalent runoff inches 0.81 0.81
Recreation acre-feet 116,800 111,300
Maximum regulated out-

flow (mean daily) c.f.s. 4,000 4,000
Minimum regulated out-

flow (mean daily) c.f.s. 11 11

Flood Control Pool
Elevation feet 651 651
Area acres 12,900 12,900
Storage acre-feet 303,100 303,100
Storage (runoff) inches 7.37 7.37
Regulated outflow (mean

daily)minimum c.f.s. 4,000 4,000
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After 100-year

ItIms Units Initia-l sedimentation (1)

Surclargu Pool
El evIt ion t eet 679. 5 679.5
Are.i acres 21,900 21,90(1
Stora,, acre-feet 491 , 20) 491,200
Storage (runoff) inches 1 .94 11.94
Maximum outflow c.f.s. 88,2)0o (1) 88,200 (1)

F, eehoa rd

Elev;it i.-) feet 683 66 1
Area acres 2 3,198 23,198
St , r:ige ac re-I ue t 78,900 78,900
.t orage (runeo t) inches 1 .92 1.92
He ight feet 3.5 3.5

I t ems tn its Value

Standard Plo ecct Flood

Peak flow (natural conditions) . .s. 73,400
Peaik inflow (reservoir) C. .s. 114,300
Pe ik out I low (reservoir) c .f S. 4,000

I)si gn storm inches 11.57
Runoff (includes base flow) inches 7.74
Runoft (includes base flow) acre-teet 318,1 00

Sp i llwav Design Flood
Peak inf low c.f.s. 264,00
Peak our flow c.t.s. 8i,200
Spillwav design storm inches 25.01
Run off (includes base flow) inches 19.92
Runotf (includes base flow) acre-feet 819,lid

(I) Includes 3,000 c.f.s. release assumed through sluices.
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The crest will be at elevation 651.0 m.s.l. Concrete walls 5 feet high
will be provided at the ends of the spillway crest. The entrance channel
invert will be at elevation 631.0 m.s.l., for a distance of 230 feet, then
will slope upward at the rate of I vertical on 10 horizontal to meet the
upstream edge of the crest at elevation 651.0 m.s.l. The exit channel
profile will be based on carrying maximum spillway discharges (85,700
c.f.s.) at the critical slope of about 0.6 percent until the channel is
terminated into a natural ravine that returns to Voss Creek, and then
to the Bourbeuse River at Reiker Ford. The overburden at the spillway

will have 1 on 4 excavation slopes to prevent excessive erosion and
environmental damage. A 10-foot rock bench will be provided along the
overburden rock contact, and a 7-foot chain link fence will be placed
on the bench at the toe of the I on 4 slope for safety. The rock will
be excavated at slopes of 4 vertical on 1 horizontal.

1.4.3. OUTLET WORKS

1.4.3.1. General

The outlet works will be located at the left side of the valley.
It will consist of a cut-and-cover conduit with an approach channel, intake
structure, service bridge, transition section, and stilling basin. The
length of the conduit will be 890 feet from the intake to the downstream
portal. Provisions for temperature control of downstream releases will be

incorporated into the intake structure. Two 18-inch diameter steel-lined
conduits will be provided and could be used to supply water to a fish
hatchery. At the present time, however, there are no plans for the con-
struction of a fish hatchery by the Fish and Wildlife Service or the
Missouri Department of Conservation.

1.4.3.2. Conduit

The cut-and-cover conduit will be founded on rock at the left side
of the valley. A single, oblong-shaped conduit was selected for structural

economy and hydraulic efficiency. The conduit will be 12 feet wide by 16
feet higa), with a flow area of 161.1 square feet. Four conduit sections
with different wall thicknesses will be used to resist the varying hydro-
static and soil loads on the conduit. The invert of the conduit will be
at elevation 530.0 m.s.l., at the intake, and 529.0 m.s.l. at the down-
stream portal. A bulkhead slot will be provided at the downstream portal

to permit unwatering of the conduit. Four seepage collars will be provided
at the monolith joints within the impervious core of the dam embankment.

1.4.3.3. Intake Structure

The intake structure will consist of a reinforced concrete tower

located at the upstream toe of the embankment. Trash beams will be pro-
vided at the intake. The intake structure will have two rectangular gate
passages 6 feet, 6 inches wide by 14 feet high. This will result in a
gate area of about 13 percent greater than the conduit area. A transition
section will be provided downstream of the intake structure. The intake
structure will be of the wet-well type with wheel-type service gates.
Hydraulic operators for the service gates will be located above the top of
the flood control pool. One wheel-type emergency gate will be provided for
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use in either of the two emergency gate wells. One steel bulkhead will be
provided for use in either bulkhead slot. The upstream side of the bulk-
head slots will be closed below the service platform at elevation 625.0
m.s.l., and covers will be provided at the service platform to prevent flow
through the bulkhead slots. An operating house with floor at elevation
683.0 m.s.l. will be provided. An overhead crane will be provided therein,
for maintenance work on the service gates and operating equipment, and for
installation and removal of the emergency gate and bulkheads. A service
bridge with deck at elevation 683.0 m.s.l. will be provided for access to
the intake structure from the left abutment of the dam. A low-flow sluice
will be provided and the hydraulic operator for the gate will be located
on the service platform at elevation 625.0 m.s.l. The water temperature
control features, will be located at the upstream side of the intake struc-
ture and will be constructed as an integral part thereof. The intakes for
the fish hatchery conduits will he located at the right side of the
intake struCture.

1.4.1.4. Water Temperature Control Features

The water temperature control features will consist of a reinforced
concrete deflector wall located upstream of the conduit intakes, and con-
st ructed as in integral part of the intake structure. The top of the wall
will be at elevation 599.0 m.s.l., which is 20 feet below the top of the
joint-use pool. Warm water releases will be drawn over the wall from the
tipper part of the pool. The length of the top of the wall will be about
801 feet, which will result in the mean flow velocity being less than 3 feet
per second tor flood control releases of 4,000 c.f.s. MWn the water stir-
face is below 619.0 m.s.I., the required releases will be much ,maller, and
can be drawn over the top of the wall even though the water surfzace may have
dropped several feet below the top of the joint-use pool. T provide for
releases when the water surface drops even lower, a 16-foot-wide slot will
be provided at the upstream side of the structure. The slot will extend
from the invert at elevation 530.0 m.s.l. to the top of the wall at eleva-
tion 599.0 n.s.I. Concrete stoplogs will be provided and will be removed
from the slot, as necessary, to make releases when the water surface is near
or below the Lop of the wall. Since the height of each stoplog will be
about 3 feet, warm water releases will be possible at any water surface ele-
vation by removing only enough stoplogs to permit the desired releases to
be made. The top of the stoplogs will, at all times, be kept a sufficient
depth below the water surface to prevent the water surface within the struc-
ture from dropping below the water surface in the lake. The 16-foot-wide
stoplog slot will also be utilized for construction diversion and emergency
drawdown of the lake. Bulk filler material such as rigid-foam insulation
will be attached to the ends of the stoplogs in order to prevent foreign
material from completely filling the space at the ends of the stoplogs.
This material will insure that the stoplogs can be rapidly removed after an
extended period during which they have not been removed. Storage slots for
the stoplogs will be provided above the conduit intakes. A crane will be
provided for placement and removal of stoplogs and for transporting them to
their storage slots.

ONE-6



1.4.3.5. Conduits for Fish Hatchery

The Missouri Department of Conserv:ation has expressed an interest

in the feasibility of constructing a fish hatchery immediately downstream

of the dam. In order to accommodate this type of a facility, it would be
necessary to include in tile project design two 18-inch diameter steel-lined
conduits with intakes at elevations at 609 m.s. and 585 m. s .i, to provide

water supply to the hatchery. The intakes for the conduits would be located

at the right side Of tile intake structure adjacent to the service platform.
Trash racks and sluice gates would be provided at both intakes. Flow

through tile conduits would be controlled downstream of the dam; therefore,
the sluice gates would be infrequently operated. A portable power unit would

be provided for their gate operators. The hatchery conduits would be
located along the right side of the outlet conduit in a concrete encasement.

The conduits would be terminated at a manhole adjacent to the stilling basin.

By-passes with gate valves would be provided at the manhole for flushing.

1.4.3.6. Stilling Basin

The stilling basin design was based on flood control releases of

4,000 c.f.s. The stilling basin will be 64 feet long by 21.5 feet wide.

The floor of the 27-foot long chute will have a parabolic drop from the

conduit invert at elevation 529.0 m.s.l. to the stilling basin floor at ele-

vation 516,5 m.s.l. The top of the stilling basin walls will be at elevation

545.0 m.s.l., which is above the tailwater elevation corresponding to maxi-

mum releases during emergency drawdown. Chute blocks and baffles will be

provided. A bulkhead slot will be provided at the downstream portal for

dewatering of the conduit. The stilling basin will be designed as a

U-frame structure. Floor drains and uplift anchors will be provided. A

manhole will be provided at tle right side of the stilling basin as a

terminal for the fish hatchery conduits.

1.5 SECONDARY STRUCTURAL FEATURES

1.5.1 RELOCATIONS

Construction of the project will involve certain remedial measures

to one section of state highway, two sect ions of count V highwaVs. p)ower

and telephone lines, and 150 graves in private and public cemeteries. The

plan of relocation for each road or utility has been discussed with the

owners or their authorized representatives and has been generally accepted.

Construction of the reservoir will require the relocation of

approximately a one-mile section of State Highway 185. This relocation

will be designed and constructed under an advance financial part icip;:tion,

cost reimbursable contract with the Missouri State Highway Commission.

The project is now in the design stage and will be built to an elevation

compatible with Union Lake requirements.

Franklin County roads 208 and 234 will require alteration due

to construction of the lake. These total approximately one mile in length.

Preliminary field invest igat Ions indicate there are at least

two cemeteries within the project limits. of those, one will probably
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require relocation, the other, on private lands in a recreation area but
above flood control pool, will be fenced. The relocations involve approxi-
mately 150 burials.

1.5.2 PROJECT AREA CLEARING

The proposed clearing of the lake area includes the removal of
timber, buildings, fences, bridges, houses, and all other obstructions.
Approximately 157 building sites would be cleared with the majority being
within the normal pool of the lake and the remainder being within the
flood control pool or the public recreation areas. Generally, all land
below elevation 622.0 m.s.l., 3 feet above the normal or joint-use pool,
will be cleared. However, there is flexibility in policies regarding
clearing of timber and consideration will be given all possible clearing
combinations. The alternative considerations will be coordinated with
all appropriate agencies to assure a satisfactory balance between esthetic
values, fish and wildlife habitat, boating safety, water quality, and
public health.

All downed timber will be disposed. Time has been allowed in
the construction schedule to permit timber salvage. Disposal of the
products of clearing would conform to applicable federal, state, and
county regulations. Products of timber clearing would be utilized to the
maximum extent possible with encouragement of the contractor to dispose
of wood materials commercially. Buildings and improvements which are
considered to have a salvage value are either retained by the former
owner for removal from the site or advertised and sold by the Government
and removed from the site by the purchaser.

Dug water wells and cisterns within the project lands would
be filled with earth material. Drilled water wells within the lake and
project boundaries would be sealed or plugged in a manner to prevent
pollution of ground water.

1.5.3 RECREATIONAL DEVELOPMENT

Thirteen areas encompassing 5,840 acres have been selected to
serve the initial and future public recreational needs at Union lake.
Facilities provided, all or in part by the Corps of Engineers, will include
roads, parking units, picnic shelters, comfort stations, shower and laundrv
buildings, and boat ramp lanes. Water and sewage facilities necessary to
accommodate these recreation facilities will also be provided. Additional
facilities will be provided by the State of Missouri and private conces-
sionaires. Recreational areas to be developed are shown on Plate 4.

An additional 4,200 acres have been proposed for acquisition in
the upper reaches of the lake. These remote locations would provide oppor-
tunities for implementing conservation practices, improved hunting and fish-
ing access, nature study and interpretation, bird watching, and primitive
camping, as well as help protect the tipper reaches from unwise development.
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1.5.4 AiDMIN ISTRATION BUILDING AND MAINTENANCE FACILITIES

The adm'linistration building and maintenance facilit ies are
located in one complex near the right abutment of the clam, functioning
together, but visually s.eparate from each other. TIhe separate approaches,
separate parkiil'g facilities, and grade separations prevent the visiting
public from viewing the maintenaince operations. A functional connection
between the administration building and maintenance shetd is provided by
means of a stair.

1.5. 5 oVER! .0K SH EET FR

An overlook struict ure will be OCate'd 0on thle righta abut ment.
'The structure wil 11be Of timber conot ruct ion, anld If ford a view of the
dlam and its immed iate surrounditugs .

1 .5. 6 ROAD NI) OTHERE FILATIRES

Apprximaely14 Miles of JCCCo , .11k tdserviCe' odsw'll b

constructed onl projoct 1.ms.Parkinug aireas will be provided at the
admiin is trat ion i~kidi i .,_ the overloo0k airea and at recrea t ional1 areas.

1.6 NoN-1-") AI.A 7'LATV1\1ES

;,.n:.I: .: ( 1 P5'

'thr isui1eat'u iPrsra c a xrse :in iInterest
inte es i t f ost I-Iur !V c f ish 11at Chev ' mmedi at lvdownstream

of the ian. I f kconstrucLtol, W~ft( I' ciiio ad project lauid oulld hie made
avai lahie f',r its operaitioni at no t-prs i isoi Depairtment of

16. 2 S lItV PA R KS

.A tou't It i Vr ,', coomcn'It Eu tc I s I t Ijm i o I our i Par k
Board to clint that state gfy*,6)........m III rceret, ion areas
3 anid 6 to) heL Ope'atted a'; 4tt pak v-N I Ik

1 . 7 I'FstN CoNSI IDICRA IONS

IX.iniluvrst igat ions, I or In I) IK ill, li,d xaImfiat ionst of
pelir ren d i t i t j , o douet 11 k i t 11 1 '<at ont th,1 sur round i ug

a rea and t hr. ini t egr i t v ot t he , t r-,1 ' t cr 11 k ii> I at jeis iri I l'de
ot Idy. o, I I' t i nu111t pub11 I i 'dLii Iee op i aI i 4 I k i c t w1 1ip i. claps.t'1
id-Ii re, tn,i issi , ,, t, I pi c 11 1p~ mul , cx tcI ; Kr >.' ,i I Id bedroc"Ik

ls;iflI~ i IIg , 1 11)" r I tum'.' ilnd inI-p lice'1 t K ,I d k, c t in ot ," t ht- s i I Ild e r o ck
m a tte rialIs .ill t iI te t k mul" ~d I(W -II, .I low I t'um:;c' 11t t' d L' t k'tIT1iiO 110 tmh
leakaige claIra] f A r ot the 1Mand,;!ion tci W. !'t- threeV 71os t
sign i f lean)t .1 CI Culg cocrt Ia Irt e 0 h t et Ct LoftC rit IIquaI I
fomijjdjit ion, sI1t ii tv n oundat jin and res;erv, i r leaikage.
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1.7. 1 i.RIi1K IkAlDN

I lc * !io- I~ is icaltod ill .'011 1 0! tliy seism;iic risk map of the
UTni ted StatL'vs deocJI 11.:I 1)V iAa t'd Cc'Odet ic Survey. The design of
Union !,,kL' 1),1: W ii I I b I Cdi a -It. Cd 011 th 11 L' nr1velIuIIe 1 of ai minor earthquake in
t he i milecd iat c " li i , Itiet dim t hl t he p ropver aLtor o 0 satf e ty as speci-
f ie d bvy tr ren t p~' .- c T-ic il eel i- ic)i c i i :-r i. I iiner these conditions,

hie ChZIan~k e :-citl ieUiie tlcil- ,ould oil dnliri failu re is consid-
ered very tcemot e

1. 7.2 IAtLIN AND liTAKAGE

Foindat ion At oria Is aul conditions for tie Union Lake D~am were
t ho rough'! Iv', ilveS t i ga !-Cd to de term inc sttilit v nl leakage cond it ions.
Labora toryv andi f i 1d t t s aind] iTIVC.sti1gat ions were made of the s trength
cha ra"' t or is ti s o: the soil and bedrock. Lea klige, ch iiivC r i-t ivs were

stu lld ii lu thte , ub-suurtace exI) Ior t ion per io.d to dcvel1 c theL P lan bes t
suited to PFrcL-u n t '. kl ice and dovel1opmeut of li gli in Lvrni water pressure

whichl could caiise a jliire of thle struIcture:. ile eulsof these tests and
t he in o rma t ion ga iined from them w ill be used inl theL e-mbankment design.

8 At'QUIS 1 Ii 1 N 1_I: QLT I M N

VLeta 1,lands, tO be aCquired for the "Dion la:ke, %,ould consist oif
approxirEl;L1 2 3,SA5 aCrus. O~f thlis totall, IC-- .'93arsWoukld he purchased
ini fee and 1,S9f)2 iv re acquired as fl1owaige F11Cmc its Ii 1ad S (;ic re-)
are c lass if led in F. labe " by t vptc

Table 3. Land and proper t)v ac qu ired for Union Lake acres-).

Subd i'.is ion Land
Home sites. and recreat loia 1 14 1

FaIrms ( crop IaIn d ) 8 -.74 1, 326
Brush and L , mber 1, 7313 3;4
W4ater coursevs 5-,02 191

TotlI 1, 99 3 1,892-

Types of improvements located on the above propert ies consist of:

Farm buildinugs 10o
Cabins, cottages, lodges, and residences 55
Co-mme r c La 1 b)Li Ii d i ngs -

Land for the Union Lake project will be acqi red in accordance
with thle revised 1962 Joint Land Acquisit ion Policy- Of the Departments of
tile [nterior and Army adopted in February 1962.
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In general, the land acquisition p,l . .n, .t
interest would be acquired to elevat ion 1!' I L :.:.. . . ,. .,,i.' , 1
freeboard, or 300 feet horizontally fr1,;n t 1,' ["j' ,)f t!. '-,, :1-1 - ,
vation 619 m.s.I., whichever is greater. in .1ddition), t
provide for public use and recreat ion our in t a. I ! a ,! '.,i1 1'
acquired at the 13 public access areas d ,',1 A : I -k

Consideration by the Corps of Fog incwrs b, itnr i vcri to granting
an exception to the 300-foot criteria where such icqllis tion1 would require
the taking of highly developed areas and in ctrtain steep bluff areas where
lands are well above elevation 619.0 m.. .. An additional exception to the
300-foot criteria, will be in the upper reacsl~ 0f the lake on the Bourbeuse
River and tributaries where flowage easements in lieu of fee acqLuisitions
will be acquired.

In the interest of fully informing landowne-c-s :is to how they will

be affected by the project and what portion of their property will be
acquired, section and sub-section corners will ,he re-e tablished in the
vicinity of the lake. The perimeter of tihe Ir,,oject or the taking line
which will be the boundary between private and Governmont lands will then
be marked. Wherever possible this will be done before the land is purchased.

1.9 PROJECT OPERATION

The plan of operation of the Union Lake is to maintain the level
of the lake as near to the top of the normal or joint-use pool as possible.
Once the lake is filled to the top of the joint-use pool, releases will
approximate inflows except during floods and droughts. This will encourage
river fluctuations similar to existing conditions. During floods, a fixed
flood release will be made and all additional inflow will be stored. Simu-
lated reservoir operation studies for a 47-year period of record showed 709
days when inflow to the lake would have exceeded 3,000 c.f.s. (3,000 c.f.s.
was used as a conservative fixed flood r0,0 ase). Mile flood releases from
the lake did not exceed 3,000 c.f.s. (about three-quarter bankfull at the
damsite), these studies (lid show that releaes of 3,000 c.f.s. were neces-
sary for 1,874 days to evacuate stored floodwaters. In short then, flows
at or above three-quarters bankfull occurred at the damsite about 15 days
per year under natural conditions. With the dam assumed in-place, flows
at the damsite would have been at, but not above, three-quarter bankfull
for about 40 days per year.

The operation of the project witii regard to the project purpose is
discussed below.

1.9.1 RECREATION

The Union i.ake at normal or joiint-iac pool will hiove a surface area
of 6,600 acres. The maintenance of this pool at approximate elevation
619 m.s.l., together with the attendant 17,285 acres of project lands sur-
rounding the lake will support an annual visitation of 1,878,000 recrea-
tionists within the first 3 years of project life. Visitation is expected
to increase as additional facilities are added. Approximately 1 ,418,(10t
visitors will be accommodated on Corps-construmted recreation facilitios
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Major Meramec River floods huovc 'ceurrod on the average of about
once every six years. However, portions of thet aottomland, havc experienced
flooding almost annually. The highest flood (f record, August 1915, covered
the entire lower valley from bluff to bluff. From 19)' to the present, the
Meramec River Basin has experienced 24 4 da ':lging floods. In addition to the
many thousands of acres of farmland, thLe towns of Fenton, Kirkwood, Times
Beach, Valley Park, Pacific, Clencoe, and Cedar }Jill have experienced
flooding. Since Union Lake will control the runoff fronr almost 20 percent
of the Meramec Basin, the flooding in the lower basin will be reduced.

1.9.3 WATER SUPPLY

The storage for water supply of 92,500 acre-feet of water (evapo-
ration and transmit ion loss included) in the Ioint-use pool can be released
when required to meet the requ irement for water supplv in the l.'er MIeramec
Basin during periods of low flow. This storage will also be available for
water supply withdrawal by towns above the dam near Union Lake.

In the lower Basin, ground water is supplemented by withdrawals

from the Meramec and Missouri Rivers. Water supply demands were furnished
by the Public Health Service on a seasonal basis for three time periods -
1970, 2020, and 2070. Based on these data, supplemental water supply
requirements were determined. It was found that by utilizing all available

sources, the project requirements in the lower basin can be satisfied until
about the year 1980, after which other sources will need to be developed.

The lake will be able to supply a minimum of 71 million gallons of
water per day. This is sufficient to furnish each of 330,009 people with

approximately 150 gallons per day.

1.9.4 FISH AND WILDLIFE CONSERVATION

The normal pool of Union Lake will have a surface area of 6,600

acres. The U. S. Fish and Wildlife Service estimated (28 January 1964)
that there will be a net increase of 250,690 annual fisherman days with
the project. This increase is composed of 240,370 days on the lake area

and 10,320 days on the downstream reaches. The outlet works design will
provide for the discharge of warm water at all lake stages. This provision

will help insure preservation of the existing downstream fishery. The
overall fishery resources will be increased by the creation of a large lake
fishery, regulation of the stream flow below the dam. Water releases and
land downstream of the dam would be made available at no expense, for use
in establishment and operation of a fish hatchery by the Missouri Department
of Conservation if such a facility is considered appropriate and agreed upon

with the Department.

The U. S. Bureau of Sport Fisheries and Wildlife reported 11 June

1963, that there are "more than 1,300 miles of permanent stream" in the
Meramec Basin. Approximately 10 percent of these streams or 130 miles will

be converted to lakes by the five authorized projects. These reaches will
be replaced by 415 miles of lake shoreline. Union Lake at normal pool will
inundate 36 miles of the Bourbeuse River, and about 11 miles of smaller
tributaries. None of the latter are canoe waters, and some are not perma-

nent streams.

ONE-i 3



Throughout the project, th ere will ht, large areasi of project fee
lands acquir.d for other p rcjer't ptlrpesces that Will ht left in a natural or
wild state. A\ m1aor- portion of these lands will hoe included in a 4ubse-
quent licensc to the Missouri [)opactmrct of Co,,lservation for fish and wild-
life lalageient t es under p',v i,'i:.t i "(Cneral Plan and Conpera-
tivc Agreement ' as recii red by the F i .; .i ,i 'ldl ite Cordin ti ,n Act of
1940 and as amended.

1.9. 5 N:\VI GCAT I ON

The nav iga t ion project purpose a >i gned to [ni on Lake is ac hieved
inc ilent Iv ol tle 11is i. ippi River cor ug Io,-f I ow riod by tIhe release
of water for wa t er supply, low flow AigF.:m2 t ion allJ 7")!_ Ove'd downstream
f isheries.

1.9. 6 AREA DEVELOPMENT

The project purpose is achieved by Union Like throu:h the local
employment during construction of the dam and facil it ies and, subsequently,

for the operation and maintenance of the lake. The beniefits were based on
the savings in unemployment compensation. The amcunt of savings was
.ssuimmed as equivalent to the value of the \:age comnponent fr'r local labor
since it is a primary means of providing work opportunities for those
presently on relief rolls.

Area development has been added as a proiect benefit pursuant to
Senate Document No. 97, 87th Congress, and the wishes of the Senate Appro-
priations Committee as discussed in Senate Report No. 1.405 on the 1969
Public Works Appropriations Bill. This category includes only the benefits
attributable to value of the direct labor that will be used in project
construction and operation which, in the absence of the project, would
otherwise be unemployed. Additional benefits representing the impact of
tie project on the local economy have not been included. These additional
benefits would accrue through the development of tourism and recreational
indust ries.
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1. I) SUVIN.!ARY OF PROJECT BENEFITS AN) CO'SVS

The project benefits are those cont, ined in House Document No. 525,
98th Congress, 2d session. The currcnt otverdtge annual benefits and charges,
updated to reflect I July 1974 price levels, are presented in Table 4.

Table 4. Anual benefits and costs.

Current Percent of
Benef i ts,_ Estimate Current Total

Flood Control $1,292,700 33
Recreation 1,784,000 45
Augmentation of Stream Flow 0 0
Water Supply 542,000 14
Fish and Wildlife 291,000 7
Area Development 40,100
Navigation 11,000 trace
Negative Benefits -9,700

Total Annual Benefils $3,957,000 100

Total Annual Costs 2.566.000

Benefit-Cost Ratio 1 ,54 to 1.

1. 11 RELATIONSHI P OF PROJ ECT TO M F IMIEC BAS IN PLAN

The relationship of Union Lake to th' plan for the dtcvelopment of
the Meramec Ba.sin can best be placed in perspective by considering the
needs of the Basin and then determining what portion of those needs the
Union Lak,_, will satisfy.

The object of the Meramec Basin study w,s to devise a sound plan
for the development of water and related land resources to meet the imme-
diate and long-range needs of the basin in an orderly, efficient, and
timely manner. In the case of Union Lake, it was determined that the major
primary project benefits were flood control, water supply, low flow augmen-
tation/regulation of stream flow, recreation, fish and wildlife, and naviga-
tion. The applicable benefits and separable costs oi each project purpose,
based on a 100-year economic life, were determined, and the relative benefit-
cost percentage was allowed to seek its own level of importancO.

The Meramec Basin Plan and the Union Lake, as presently formulated
and authorized, were coordinated with, and took into consideration the
programs and views of 23 federal and state agencies. The opinions of other
quasi-public and private organizations were solicited and cu..nsidered.
Consequently, the plan for the development of the )Ieramec iasin, in general,
and the Union Lake, in particular, was the product of professional planning
effort and concensus of a broad spectrum of informed and affected cit iens
in the Meramec Valley and St. Louis Metropolitan Area.

ONE- 1



After establishing the basin needs, and those portions of these

needs that each lake would satisfy, the value ot the satisfaction of the

needs was quantified in terms of tangible economic benefits. The value of

the respective benefits of each authorized lake, upd:itcd to July 1974, is

indicated in Table 5. It is noted that Union Lake is an important segment

of the total plan, accounting for approximatelv 18.5 percent of the
total benefits.

The Comprehensive Study of the Meratnec Basin and the recommended

plan for development of the basin contemplated that the principal reser-
voirs would act as a system. However, it will be noted from detailed

consideration of that report that, although related, E-ach of the impound-
ments can be constructed without the others. The tabulation indicates each
lake would meet a proportionate part of the basin needs and develop its
respective project benefits which make it economically feasible. All the

reservoirs acting together would approach total satisfaction of the Basin

water resource needs. The construction of a particular lake will have its

individual impact on the environment. As the phased construction proceeds,

each reservoir's impact will be determined at that particular point in time.

The five authorized lakes, Meramec Park, Union, Pine Ford, Irondale, and

1-38 Lakes are well located over the entire 4,000 square miles of the
Meramec Basin. This arrangement has been carefully planned to bring bene-

fits to the entire basin area, and the Meramec Basin proect benefits of

flood control, recreation, water supply, water quality, and area redevelop-

ment are equitably distributed.

By review of House Document 525, page 8, which was made part of
Public Law 89-789 by reference, it will be noted that local interests would

be required to repay the United States for all costs allocated to water

supply, in accordance with the provisions of the Water Supply Act of 1958
and the Federal Water Pollution Control Act Amendments of 1961. The "local
assurance" requirement, cited as a precedent to construction in HD 525 in

effect gives the local interest (in this case the State of Missouri) veto
power over the construction of any reservoir.

1.12 'LANS OF OTHER FEDERAL AND STATE AGENCIES

Plans of other federal and state agencies that are related to, or

were developed in conjunction with, the Comprehensive Plan for Development
of the Meramec Basin, as presented by the Corps of Engineers, are presented
below.

1.12.1 U. S. DEPARTMENT OF AGRICULTURE

The U. S. Department of Agriculture's plans for the development of

the water and related land resources In the Meramec Basin by the construc-
tion of headwater reservoirs under the provisions of Section 6 of the
Watershed and Flood Prevention Act (Public Law 566, 83d Congress, as
amended). This plan pi -ides for the building of structures to form 60
impoundments in the tr iry and headwater streams of the Meramec Basin,
--30 multi-purpose reservoirs for flood control and recreation, 14 for
flood prevention alone, and 16 for recreation in the Clark National Forest.
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Table 5. Annual benefits and charges from the Meramec Basin plan.
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'rw.o ot t it ok' pioot in the N.-It i(111, I For,n t ire itir !w.iv , fl-. 5 on the
Upper) 0 1- ye N CI is un1do L I-eonsL t uc t i onl , 1d !li, i(', rnk- U. ik Pr,' cc t- an larney
Fork, :1 t F ihUt arv o!- -he West~ Fork ol Ji:i Crecie i n t hie det iI led plan-

flng~tk' liv' Flr,,v;t Service wil LIt ;, con: ie ac i!i! ii an d nia.nchnd
with in t iv- Na-t hik)i IFores t ondaty ne-I ic lI:iit'; Ire iaod fir 47 i sh and
wilId Ii ito, rec real L 1 "1, wa te C tted , and o.i71t. r I 111a.: v

1.12.2 t'. S. EP )IA 0 [Qf TTP01K1lH 2

the Bureau of 1)utdoor Re reat ion an,!t t,, Nat i,:w1 P})rt: k!Vi
p repo.sedl on 26 Oc t ober 1969, thle es tal" oh ilfll ( se 1 :.i'~ t- Lena re cea Lion
area inl tihe Me CaineW BJo in. Tiis foe i l it t wii Id 1), ilonOtC the Mecramec River
from it,; miot h to teroine - Spring,,; P'ark. 11Tea- it, Id il 'ido t ho river

and acent Lind,,, 1s wel as Mterami-c ,t it'la tit,' iu:-oaZh ',iiIiIF r
and thle propoj)seo C01 1)'- of Etig I nec rS Mc raT1eo Pa1r 1: a11d tn ion' LAke projects.
The Na tional. Park 'cervirce would adm-.iniSter t lie' seet on1 rem1[1 MeramleC Springs
Park (river mile 168.8) to Times Beach ( r i 'or Mit I'. . (2) , a d istan]ICe Of
134.8 miles, andl local igenc ios would have :idniiin ;,-t it i ;e respnsihil lit v
for the segment f rom Times Beach t,, the moo0tti 01 ',!It 'erarik-e ; est tah1i shment
of a coxnTmiss ion to ri an a regilenal 1 pen s;pace aind roecreat ion a rea alongz the
Merariec River he tweeni thle mouth BAnd I ns ea cli ;md priox'i si on for supple-
mental gr-an ts oi up to 30 perc ent , in add it ion to th ti xis-t in ' stajndard
Federal grants of 50 to ee t for put) I ia L(1in a it ionI or 0 w opeoLo ad
for rccrcaLion ao;thte lowe r Mccanec

At a meet inrg hld in J f fe rs-on C:it:v , (i)oirit 4 March 1970,
chai red By the Di rector of the Missouri !ta-te Park Board, a1nd at tended by
representatives- of the concerned federal and state agencies, the Director
made the fol lowing statement on behalf of the Missouri lnt-er-\gency Council
for Outdoor Recreation: 'The Council opposes the present plan for the
Nat i nat Rlce at ion Area proposed hr fihe Nat ional1 Park Serv ice and the
Bu reau for out door Recreation.*" An effort was made hr repretentatives of
BOR to reconcile thle state obi cc tions , hot wit hoot su-c o.The ma in
ohbek!t ions oif tthe state were: (1) The plan leave.s thle prohblem of devel-
oping tlu'' lower river as the sole respon ,ihili ty of the state, and local
inte res-tt, ; (2) No opportunity for state revieow )) thte plan he fore publ ica-
t ion, (3) 'The Iluz zal W ildliife areai and Me ~romeo -La to Pairk woulId not rena in
under state jiur isdition; and (4) The plan doe-; not provide for relib ili-
tot ion oi the lower r iver.

A n. -w stidtv was to hie reques ted hr, the state 11-01e1 o tilie
Me ranec( "rate lark to tilie mouth IOf the Me ramec River . 'To doite, !is new
s t ly 11as not ben made.

I 1 5. MI Shio RI DFPARTrMENT OF CONSERVA] IoN

!'te Mi ssorici tDopirci net o)f Conservaition ha~ e xprtee ii; inieyuci
il Litif~s I it , f cost ct i ng a] fish hatc(herv i i-tie1d 1 ]j , :i d own;s t u eaOl of

tile tdai ,I I'llid wichel wild he, tourni stied hrv the Fotera! 1 foxeriinit-t I I
iirist riuctit, , ater for in'( li-it elifr isnild he firn-isit fre: thfe . at lio
os t ito ti( Disuitepartment of Co ovi let).



1.12.4 MI SSOURI STATE PARK BOARD

Missouri State Park Board proposes to tperate and maintain as part
of the State Park system, recreation area 3 and develop, operate and main-
tain area 6, totaling approximately 2,900 acres. These lands will he
furnished by the Federal Government under a long-term lease or outgrant.

1.12.5 MiSSOURI STATE IlICHWAY COMISSION

RELOCATION AND ALTERATION OF MISSOURI STATE HIGHWAY 185

1.12.5.1 Location and Description

This project is a spot improvement (bridge repla, ipproxi-
mately 1.0 miles in length, located 2.0 miles south of Beaui it

Noser Mill.

The proposed alignment begins on the centerline of present Route
185 approximately 1.5 miles south of Beaufort and U.S. 50, then runs

southerly on the east side of the existing road for approximately 1.0 mile
crossing the Bourbeuse River 900' downstream from the existing bridge, and
ending on the centerline of present Route 185.

The proposed improvement will consist of two 12' high type surfaced
travel lanes with 8' stabilized aggregate shoulders and safety zones on

each side of the travel lanes. Limited access right-of-way will be acquired
at the county road intersections only. The right of access on the remainder
of the project is not limited, however, persons desiring to construct addi-
tional entrances to the highway will be required to obtain permits from the

Commission's District Engineer to work on state owned right-of-way. The
design speed is 60 mph and the 1989 design traffic is 1700 vehicles per day.

The nature of tile work, i.e., earthwork and bridge, will be heavy,
due to influence of the Union Reservoir which is to be constructed by the
Corps of Engineers. This improvement is jointly financed by the Missouri
Highway C.ommission and the U. S. Army, Corps of ngineers.

The present road is below the extreme highwater elevation during

flooding conditions of the Bourbeuse River. The proposed bridge approach
fills and bridge will be constructed above the flood control pool of Union
Reservoir. 'The difference in cost between a low grade line that would
normally he design above the flooding conditions of the river and the high
grade line that is required to accommodate the flood control pool of the
reservoir will be borne by the U. S. Army, Corps of Engineers.

1.12.5.2 Purpose of the Project

The purpose of this project is to replace a narrow (16 foot wide)
and dilapidated hi gh truss bridge over Bourbeuse River and to reconstruct
the approach fills above tile flood control pool of Union Reservoir. Replace-

ment of dilapidated bridge structures on the present Secondary Road system

is part of the Five-Year Right-of-Way and Construction Program. The bridge

and approach fills will be constructed in cooperation with the Corps of

Engineers to provide ;in all-weather crossing of the flood control pool of

Un ion Re;rvo i r.

ONE- 19



1. 13 RECENT WAITR QUA~in L 1EG ISLAT ION

Public law 92-50() (Federal Wateor l'oll ution Coot re1 Act A\mendment s
of 1972) inkcludes changes affecting the rt-spo'e.tlyve responsibil ities and
funct ions of the Corps of Engineers and the Envi ronmental Protect ion Agency
with regard to storage for streamfiow augmntat ion. Section 102(h) (3) of
the Act declares that thie Adminis~trator of t'i- 1'~v ranmental Pi otect ion
Agency shall doto rmi ne the needi for, andi tile va n el O, and the impnc st of
-torage for witer quality control, and hisa"o' on tlie ;e nattcrt snail be
set forth in any report or presentation to Congress proposing authorization
or construct ion of any reservoir ilC] Ud lug ;uch storage. However, under
Section 102(b) (2) of the Act, the Corps of Eng ineersa (or other Federal
agency as appropriate) retainus the rs-pon-- ilhili tv tol dot dimin0 theL need for
'Ind the' Va Cuke -) Storage? for regulaltion l. f raf (o Che r Lh an for water
(ina lit v) includding hut not limited to navi ratio *, sal t water intrusion,
recreat ion, estLheticz; and fish and wildlifeC. It is noted that the State of
Mi-asouri nas two agencies responslb le for VaIte or tta 1it t coat rol1. The Clean
Water Comm iss ion for general state wide quality cont rol and tho Department
of Conservat ion for water quality relating to the needs of fish.

The Corps has- determined that Section 102(b) of- the 1972 Amendments,
apply to the Union Lake-, pro ct.Accordingly-, on 25June 1973 the Corps,
St . louiS )i1C' ,i itI ice, in letter Ce) the, administrator or the En'viron-
men01tal P rot c ion Agency, Kansa a; City, >1 s ec ri rq ies ed tha;t agency to
furnish in format ion concerning I't tble need to r, te 11va I neo of an] th li impact
oI0, storage for water quality control" in the Union Lake project. B3y letter
dated 5 October 1973, the Regional Administrator for the EPA PRegio-n V11,
Kansas City, Missouri, advised that storage allocation in the Union Lake
project for flow augmenCTtation for water quality control cannot he supported.
Other provisions of the Federal Water Pollution Control Act Amendments of
1972 may effect the future operating of the Union ha ke project. Those por-
tions of the 1972 Amendments which would. most likel, affiect the project are,
summarized below:

1. Not later than I July 1977 point sources, ether than publ1icly
owned treaitment works, shall roqo i ie ts le appli cat ioni of t hk best pric ti cable
control. technology currently available as defined by thle Adiiist-rator (of
':PA)

2. Publicly-owned treatment works in existence. as of 1 July* 1977
or approved for construction prior to 310 June 1974 must provide ef fluent
limitations based upon secondary treatment as doefined by thle Admii st rater.
Secondary treatment was subsequent ly t1(e i I ed as A mill incIn Of 85 per-cent
B101 romoval1 by the Administ rator.

3. Not later than I July 1983, point sources shaill require thte
appl.ieat ion of thle best avaiflabl1e t 0011110logy econoi' cill 11 !0hie(van e1L'

4. Es tabl1ishmen t of zero disc ha rge of p'11 t n ab 1985 a -I
National goal.



5. Requirement that each state submit to the Administrator
by 1 January 1975 a report which will include a description of the
nature and extent o, non-point sources of pollutants, and recommendations,
as to the programs which must be undertaken to control each category
of such sources, including an estimate of the cost of implementing
such programs.

Water quality benefits and stora c: The statutory mandates

of Public Law 92-500 indicate that pollution of navigable waters must
cease by 1985. Construction of Union prior to the Federal Water
Pollution Control Act Amendments of 1972 did not take place. Hence-
forth, no water quality benefits and storage can be claimed. This act
does not preclude stream flow augmentation as a project purpose. The
Corps looked into the matter of subjoining stream flow as a viable
inclusion but found this not to be a supportable or practicable addendum
at this time. Stream flow augmentation could be claimed for canoes
and fishermen if the flows along the Meramec and Bourbeuse Rivers
needed augmentation. Preliminary investigations indicated that, for
canoeing purposes, a minimum of one foot of water is required. A
review of a 37-year period of record indicated that Meramec River
flows had not gone below 130 cfs (1.5 feet at Pacific) and only twice
in recorded history has it reached this low point. Thus, there does
not appear to be rationale for stream flow augmentation as a purpose.
Further, the Meramec Park reservoir will stabilize flows without the
Union project, suggesting that the heretofore natural flow minimum
of 130 cfs will probably not be experienced again. Augmentation along
the Bourbeuse River is not considered necessary for the same reasons.
Therefore, the Union Lake project does not include reservoir storage
for any type of flow augmentation. The present plan does include
reservoir storage for recreational purposes incorporaLing approximately
the same volume previously allocated to water quality.
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MIost 01 the -;oil-; of the Ba-sin (mit ;iJI oif tie ailluviail soilIs of
the fI ood pl a ins) iro weathiert'd in pliice I iom the pirent rock. The over-
I\v i mc, " Iiiflt lo Ot kV'Ztatlretl!Mter~il !IIV 'XCteed 1 7)0 fe't ; Ti t li c -!>. 1and
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attainiLng greait thli c kne SeLS; (?'I h neil-, hbrt, I il~lin tone, espuciail IV tile
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andi contLain ing occas lena 1 cairbonaitei ri';:i in t he 1r lower eve Is;
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l ike , powde lrv to slieetv res iduumw ot light irav coilor; (4) F inLc .ind loam
aInd e1lto'V , sn':IOIiSAre, ron idtAl I loi*<a:ons n citcrtv, dolte'il tic
sandstones. Roub idIOtX detrived( soil coeilI xhiis l t IrtddiSh color,
wh ile residuum f rem the St . Pt'Lto is usua 11 Iv gray and h~Sa i hghier sand
content. Pennsvylvan ian sanldstones - v'ie Id soil is rminginig from red to grav
to yell ow; (5) Thle Potosi format ion anrd, to a lt'sser- extent, thle Eminence
p roduice a deep red , s ti ckv, clav res iduium. Thiis tvpe of cliv is dis tinc-
tiv e of tile Potosi format ion , and occurs in coinsiderabl e thiicknesses on
gentle slopes; (6) A prcdominantlv vol lowish chertv, clay residuum is
derived from thle argillaceous dolomi tes Of thli J('Fffel.sOn (it t V and relIatedi
fo rmat ions. Dependent upon the cliirae r o t thle pairent rock, tlie so soilIs

vary considerablY in their sand content.

Tihe Morniic Bas in a rca Ilies niear the imajor cairtiqllakt' Zone of thle
central UA. S. (See Figure 2) . This zone incluides the "'Boot Hl"' i-ca of
sotithern Missour i and surround 1mg port ions of Illino is, Kent tickv , and
Arkansas . The New Madrid earthquakes of 1811 and 1812 were centered inl
the ''Boot Ile I'' area. Severial low in toe i v carthI movemenit s lii c taken
Place localI iv ilIne thaiit tlne, but thle Bas in can he eons ide red motl- ra te lv
stable.



2.1.2 ;kC. l:.A. LEMENTS OF THE PROJECT AREA

1.2.1 (;eologic Setting

lle pro cet area is located in the Ozark Plateau Physiographic
Provic-. Alon; the Bourbeuse River the plateau surface is dissected by
stream ,rosion And a local relief of 500 feet is common (See Plate 4).
1'opograpiii,'altv the Union Lake area is a region of open hills with 20 to
)0 pt.rcent of the land .surface gently sloping.

likw topography of this area is a product of stream erosion and
weathering processes, controlled to some extent by flat lying strata and
upliftinll: of the plateau. The Bourbeuse River originates in Phelps County,
Missouri, fl ows in a general northeasterly direction and joins the Meramec
River at a point about 13 miles below the City of Union. The Bourbeuse
River, above the dam site drains about 754 square miles. The principal
tributaries of the Bourbeuse River are Spring Creek, Boone Creek, Red Oak
Creek, Little Bourbeuse River, Dry Fork Creek and Brush Creek. The fall
of the river from its headwaters is about 726 feet, with an average fall of
about 5 feet per mile. In contrast to the Meramec River and Big River in
the Meramec Basin, which have an asymmetrical dendritic drainage pattern,
the Bourbeuse River has a symmetrical dendritic drainage pattern which has
been interpreted as in part due to relatively soft rocks underlying the
Bourbeuse Basin. Throughout the watershed, the plateau is deeply incised
by its drainage. Valley walls are steep and high rock cliffs and steep
bluffs are numerous. In general, the river channel meanders in a rela-
tively narrow and sinuous valley, while the uplands are usually continuous
for long distances with only minor undulations along the crest. Elevations
along the divides range from about 630 feet at the dam site to about 850

feet at the upper reach of the proposed reservoir.

Several rock formations are associated with the Union Lake area

and the dam site (Plates 5 and 6). The Gasconade dolomite is the basal unit
of the Ordovician age rocks and forms the valley floor and the valley walls
in the lower two-thirds of the proposed reservoir. The unit is from 230 to
240 feet thick in the area and contains a member (the Gunter) that is a
reliable source of groundwater for much of the Ozark region. This formation
is also a cave former.

Overlying the Gasconade dolomite is the Roubidoux formation which
is composed of sandstone and cherty dolomite. This rock unit underlies the
upper one-third of the proposed lake, and in the majority of the uplands,
the lower average thickness of the Roubidoux sandstone in the project area
is 120 feet. The formation is also water yielding, but should be sealed
and cased for good water yields.

The Jefferson City dolomite overlies the Roubidoux sandstone and is
exposed in the surrounding upland in the upper half of the lake area. The
formation is from 125 to 300 feet thick and contains a unit which is used
as a dimension stone. Locally, the coarsely pitted material is called
quarry ledge.
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Several faults are located near the project site (See Plate 7),
the most prominent of which is the Leashurg Fault, which runs northeasterly
across the proect. Several minor faults appear near the dam site and have
been confirmed by drilling data. A possible fault site downstream of the
dam site that has not been verified will he further investigated. The
Leasburg Fault is thought to be moJeratelv active and to be the source of
an earthquake in 1943. This quake had an intensity of between 4 and 5 on
the Modified Mercalli Scale. (Intensity 5 is considered rather s;trong.
it is generally felt and most slevpers are awakened.) This intensity may
be contrasted with the New Madrid earthquakes of 1811 and 1812, which had
an intensity of 12. (Intensity 12 restilts in catastrophic destruction:
few buildings remain standing; bridges are destroyed; total destruction
is common, as the ground rises and falls in waves.) The dam site lies
about 160 miles from the New Madrid zone.

2.1.2.2 Mineral Resources

Deposits of barites, lead, zinc, coppel, iron, pyrite, coal and
fire clays have been reported in the project area, but only rnn, pyrite,
and fire clay deposits have economic importance (Plate 6). The Lire clay
deposits are widely scattered and small, and at present, there is no known
extraction of the local deposits. The discovery of iron ore deposits in
the deeply buried PreCambrian rocks has revived the mineral industry of the
region. Ore is presently being mined at Pea Ridge and the Bourbon deposit
in Crawford County is known to be one of the largest magnetite (an iron
mineral) in the United States. The Kratz Spring ore deposit lies within
the project area. The ore body is also magnetite and the deposit may become
exploitable under future economic conditions.

2.1.2.3 Surficial Materials

a. General: The surficial materials of the Union Lake project
area are of two types: (1) The uplands are mantled with the residual
weathering products of the underlying bedrock which consists of cherty
carbonate rocks and sandstones. Also located on the uplands overlying the
residual soils are isolated patches of loess, a wind deposited silt of
Pleistocene (Ice Age) time. (2) Alluvial soils are found on the flood
plain of the Bourbeuse River and its major tributaries.

b. Upland Soils:

(1) General: From an agricultural standpoint, the land capa-
bility of the upland soils is not good. The Union silt loam and the
Lebanon silt loam, as suggested by the U.S. Department of Agriculture, are
classed pasture/forest land. The soils have a low fertility and poor
physical properties as well as a high stone content and are susceptible
to change in moisture content. As a resul t the suggested agricultural land
use is permanent pasture or forest cover.

(2) U ni on Soils: The major soil type in the Union project area
is known agriculturally as the Union silt loam. This soil, occurring on
hillsides, is comprised chiefly of loessial material in the upper portion
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ot thKt protile with some residual material present in the lower parts.
DIue to its derivation from loessial materials, the upper zones are quite
permcable and, similar to pure loessial soils, very susceptible to destruc-
tiv erosion. Thus, along the steeper slopes where erosion has been more
severe, the loessial deposits have generally been eroded, keeping a cover
of more stable residual materials. The Union soils are generally classed
by the Extension Division, University of Missouri, as Classes 4 and 6,
i.e., inferior cropland and marginal pasture/forest land. "Low fertility
or poor physical properties of the soil results in low productivity and
hazardous farming."

(3) Lebanon Soils: The only other soil in significant amounts
in the basin area of the proposed Union Lake is the Lebanon silt loam,
which occurs on the level areas of the high ridge tops. This soil consists
of several feet of a brown to gray gravelly silt loam with an underlying
"hardpan" layer which is very impermeable and results in poor internal
drainage. Although the upper portion of this soil is a material that nor-
mally would be erodible, its high permeability and the very level ground
result in water being carried downward into the soil and running off along,
the upper surface of the hardpan. The Lebanon soils are generally identi-
fied as Classes 4 and 6, similar to the Union soils, but with still lower
inherent fertility.

c. Bottomland Soils: The bottomland soils in and below the proj-
ect area belh-.g to the Huntington Group, and are considcred good agricul-
tural soils.

The alluvial soils are good crop producers, but hydrologic data
has shown that, on the average, overbank flow occurs once a year for the
average duration of 10 days. As a result, the alluvial valley of the
Bourbeuse is less extensively developed than that of the Meramec River.
Sand and gravel deposits of the Bourbeuse River bed are of an inferior t\,pe
aid are not suitable as construction materials.
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2. 1. 3 HYDROLOGIC( ELEMENTS

2.1.3.1 Gene ral1

The Bourhense River Sulh-hln ill (OCL'nt jes tiit nllo hwos t I If 'It i)l Of

the Murarnec River Basin. This sbh in 1N di-iiiin-an arr'a ,Ia't )OL

square miles. The watershed is roully t rim.' ikr anid is b hi(I -dd oi! t l
north by the Missouri River, Onl the SOuL if iv% tn!,rlL o P vr , J L ,'th<
West by the Gasconnd(' River. TIn( driiniii!e put It ru ~j h) t t t F i IJ Al L
the Bourhense R iVLl ye r ; sVMmet r I ci I lv dindl i t i c
Bourbouse River has its source in Plhelps vi .1'r c I I I
cou rse gene rally pajrlleI to0 tInl' 11,~or 1n' r t I It'11t-0t 1 li ili;

theW MeCraML'C River at !i Ic . .c a1 dIst onice :0,olt 1 '4
As tot,1l f-] 0I iheiit 740I f' With 010d~t liil ,1 tn 's ' a II a-

ring inl the 18'm tI mile0s. 'liiiI lIkx! p1-i cni, iii"oit 2,
.1 Ai' I3 ing Lif Ii 'm]1 il.-t roill With at n aIdd it i oiio 1 ),000d i t II i~til '1 i

2. 1.2 (, 1 C maint t)Oegv

The BoiurbeulSt RI ivLer Bas i n has at hum in d clt 'in ult I I ,i it k, h 1 "I
Ca i;Oni5j~r.lbIlv. The predominant aiir ma,i iti int Iiii.k fill, n'

cit omk' lrnf the sent hwent , bringing ' moi i i rem oil t 11 (;111 f of I ekx 1 (:il
and , it, t imo:;, hot dry ir I ro tile deSkrt hk2; 'ti' %-' 1w 1.1d \'i'lox i t'

diir I ol th 1W SLI110e I-And ; Il I ave raige SeV01 L 0 11i Ill- P: s pe " 1 r !, I r Id1u1nn the L

pi ni ain d .,I n t or tho- 1)c% ,Ic i t v rV is t,; t It to I "' los m)er inne r. 1LI
,1iI tI 01 t1 C cOF)eL I reml the kVs't' t Mad neort 1 is!. ne 1 rn an tellniera t nrk

t I Ii(' ;,,as i n i: j o t 5b W)F, w it i,1,1n l innor v ha t i t I1 0 l- st 1.on) t I I, W I tImI
t emperait ures aV L'rIg i ng be low t reez ingi, ,aind Jin I' \ognsu. re)ll-, the walrmest
riont hs , with tempe rat ures oft~l en XCeed lug ijWO 1 .

Mo.st oL' the proc ipit~liin occuirs inl !h c n ;in,! crls' fill,
nuIl Iv I :s sh ow ersL o r th)u n dcrsLc)Jtorm. Pit, lvi I i M' Ii inn L' ii pr)o i t~it ion ill

tlic BSo. in is 38. 5 inches. Flood ing occurs io (ulnt_1v in the spring
Amnd oar I a summe h eiibsin-Wide hiu,v raiins4. Pt omil, s have been cxperi-

hne. i th I oca L v and tluretulueuut the hls in., hlt not nil Iv the hukmid cluaric-
terist los if the baisin"-, Climate tendl to limit L110 SLveritv and duration of
drouj ph tsn. The aiverage rune f fromn the r1a ili no' .uk iroa albove tho U tnion g

(mile 13.4) is 10.44 inches, or 021 c. I.s. A may iwmuui runoff of 25.1
inches was experienced in 1957; the minimiim was- 1 .79) inches in 1954. Max i -

mum and m i n imtim flIow a t the Ui ion gag iir i ng t he 50-yea r pe r Ie o(Iof -rec ord

( 19 -11-19 70 ) a re 3 3,000D c . If.s. and I11 c . I. s ., res pett i veIy. Thei largest

spn in the Boiirbeulse Rvr Basin in Kria. Sprins_ neair 'Stanton, whi.i
riverages 16 c. f. s. Other springs in the bas in t\'eV~l I ens thin
eilciu

At thfe tinion ggthle chtannel apo c it v of tn onrhun River- is
abut8,000 c .f. s. Maijor fI oods Of record ani end din.peak stage's

at the Union gage were ;is follows:
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'fablto 1otC 0lol 11 il-c or OI t he Blo kr iictse Rive r a t thI e Un 11on Ga ge

Ill28.5
1 1)2 22. 3

1 1).' 7221. I
291 3 .2-

4 2-1 2 .
192 21.1

1947 22.
1957 24. 4

I-OI dSt age ait t he U!li on gage is 15 feCet . LIi :IL 11,1 hs been exc eeded two
ou t )th ree years (,Il tilt. average) du r ingte5vo soI eod. ns
WeCt YearsF. , tI 100 Lla;t aIg t 11;Is b en e x cee d ed as manY vas 1 0oulr or i le t i Me SPCer

Sed [mont samplIing wa s pe0rfo rmed at tile Union gage for the period
Mairc i [1945 t I rouigh J1one 1951 . Part ic le S i. ;: analv~e so(f samples were run,
Ind tilie Si1LO (is tr ii ht ion of suspended mlat r ia inl tilie jou rbeuse River

ave 1raged 49) percent ci av , 45 percent s ilt And 6 p 0ercent sand. The finer
grained sediments foond in the Bourbeuse River Basin are thec result of
ro a! jtl y* V Sot tLOY rock formiuat ions and land use p raect ices which differ from
those of the rL'st of t he >Icrarnec Basin. Sod imnent load computat ions, based
Ont thre sodiment rat lug- flow duration curves method, have shown tile average
annu1a -JuSPo'ded sod imo-nt viceldl to be 180 tonls per square mile of drainage

aras~-illg thet 1 n ionl gage-.

2. 1 . 3. 3 Water Quaiitv

Wateor qua ti itV \' tile river- anil tr ibLit;aries Ii tile projeoct area is
geneICra ILv g'ood anid t ho- water is, made potable wit li1ittl10 t reatmient.

Al though poi it ion1 5 mi nimal in thle area, all flowing, water is suseeptible1
to po1111t ion. Nome rous forms of poI Ilui e xisat withIlin the project areas,,
biut sonie are (It insi ugni tleant magnitude. Geological poiiiitiou is cauisedi by
mnera Ii/at Li I eacbtod aind t raiisii t ted f rom geologic format ions to thle
surface of sod mmoCltatjiln originat ing fl-rom erosive iinltif, especial ly durjing'
t 1(10(1. Inrdust r ial pol Iii iot doet s r145ot seefl to present a I ic TI(an poll i

t ionl piLteit i al. Foirt tor st ream dogradat ion (OClirS front agricu~ltural rintuat
(10 cu? It 1 vated 1'land:. Uldoi-g oinlg severeC eros.ionl during hecavy preipi tat(iln.
le r t it e IXr A pPI I (Cat 1 On to c ro p I aiids i no i-eases til I)Cn i t roge n and p IItosp ItI rolis
level: Ol tilie strecamls a1nd grounilwater. P'est ic ide ainid herb icide applications,
to crnips, enter thle st reams byv suirface runo ff aMid g routidwa ter in f iltrat ion.

Hig tcalcoliform andl fecoal sreptllcocc i bact clii co'units dulrin, heavy re
cipiit atioiin i ndi i iC-i' -Ill ttc I farms, sewaige lI ;gOIs an1d falIi t ~so iito tanks
as' P0! 1111 Siltr-C-. 'Ihe( large c-attl14, swine and poo11ltry POPIllIat ion

0 rt-a10 a PLeiteija I vas t eqii iva IIl Ln o a1 itimiail PoPi 1at ion Ofl two Mill ion

poop ICe. MUic of ti1 5 (inlrcatt' WaI -tt C vi I I Cit or t r1itar h's due to surface
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runoff. Only one of the nine communities in the project area lacks any
type of treatment facilities while the remainder have secondary treatment.
Residents in the project area not served by collection systems have septic
tanks, private lagoons or no treatment. Poor subsurface soil conditions
increase pollution potential from these sources. Generally, the quality of
the surface water in the project area is suitable for most municipal and
industrial water uses after conventional treatment. Although springs are
highly vulnerable to pollution, the spring water in the project area is
generally of good quality. These springs yield moderately mineralized
water with calcium, magnesium and bicarbonate as the predominant constituent,;.
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2.2 BIOLOGICAL ELEMENTS

2.2.1 PLANI" AND ANIMAL SPECIES

2.2.1.1 General

Thousands of species of plants and animals are recorded from the
Meramec Basin. Although the Basin has been studied for many years by a
wide variety of biologists and talented amateurs, undoubtedly hundreds of
species which occur there have not been recorded. It should be noted,
however, that the possibility of finding new species endemic to the Basin,
within the vertebrate or spermatophyte groups, is remote. The taxonomy of
other large groups (for example, the lower plants, protozoans, nematodes,
arthropods and flatworms) is incompletely understood, and the possibility
of a new species from the Basin is recognized.

2.2.1.2 Vegetation

a. General: Knowledge of the vegetation of an area is essential
to a thorough understanding of the environment, since vegetation reveals
at a glance many characteristics of the ecological elements which influence
the environment. These elements include soils, climatic conditions and
various biotic features of the environment. The composition of a given
plant community is associated with a given set of environmental conditions
at a given time, and it reflects landscape qualities which are not com-
pILct ly erased or hidden by man's activities. The presence or absence of
a given species, patterns of distribution, and associations with other
pec ies are all factors which are useful in evaluating environmental condi-
ions. Even where the natural vegetation has been replaced by substitute

ionlmunitics of cultural vegetation, it is possible to ascertain many charac-
teristics of the environment, since each particular type of natural vegeta-
tion has only a definite and defineable number of substitute plant associa-
t iotn-. Plate 8 shows the forested areas in the Union Lake project area.

h. S ite- types: There are several ways of describing vegetation.
In this inostance the project area has been classified into four site-types
,i the purpose of describing the vegetation.

(1) Site- tvye_ (Riverine areas): This site-type consists of the
I l i,,d pllin which lies adjacent to the river. The soils are alluvial; they

1 1r1 1 - i , . drained, medium textured, medium fertility soils to well
.i.!,rt ii , niedium textured soils. The natural vegetation was bottom-

I1 ,irhelt tor,'sts, but much of the area has been cleared for cultivation
!;1'1 i, I .d ,'I the l pr(duct ion of row crops. Typical tree species found on

hi' , .'i not used for agriculture, include willows, cottonwood,
I I , T i vtr i rch, and svcamore. These sites are the most produc-

. s' t 11c pro itct area.
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(2) Site-tvpe II (TCer-race areas) 'Illis s ite-type4- is to catLed
f urther f rom thIeL r ive2 r on liigho r ground in d is olyN slIi ght lv' betor dr ained.
'Ples e ; t- LCs ar I*~ '.SSubJect to flIooding, , md tle durat ion of tlood ing is
less tlvan onl the, river ine site-types. is sorn crop product ion o-n
these areas-, while other ussinclude 111i ad wodln These '<it es
are aliso hiIi vI p rodut ive forest i tc . Spte( om e c !1sp, i t ionl i s !a mi li r

to the riverline a rea:;, except thiat sor.s< tvpical ho onIn apec los , suclm
as river hirchI, willow!;, but tonbLIih, and dic'L irop otit ofI the community,
while other species , such as basswood, lnwtbon ,ihZelnut, re d 7iaple, and
-ieverail species of oaks begin to appear.

h) ~tc-tpe I I I ( Slope(s) This is thte P at ciibir of the
site-tvlpc-. withi relat ion to species cornpo,, i r iou, eInl irodici~ , i ty The soils
of this type general l\ have light col ored oherti', siir! IC lnd led bhert.;
c lay subsok i Is . lt- Ahe o' well d ra inied but by.-c i m i t cI -i t (2r troragc capiac-
i V due to0 t hO C11 Lr C0on tet'lk and tinde i-v Iu-p n cl I %m i t e i- i-i I b'ose slopos

are cenerally ut hed or either woodland or ;,astlirct.v L varies
over a con: idler conic range and is dcpiendleri uipon socils, ap-t, : n po-st ion
on slope. Aild -angi s fromA low to medium. Sph ~~ *also varies
with clanna sinl soilI type, aspect, and1c slope pus -it m ii -)as hiiries:,

ash pr' imo ,red cedar, and occasionail sojards mil -IinuLt
possii haiw, redbiid, crabappics, servicebe-rr\ 58 1'i k1'or rts
some of the, -lore dual nan lL unde rs torY ';) ,sts

24 ) S ite-tP c Ir V (Ul~land]L l a d Ri , iii .t-s :ire Ioca tes on
ulpland so i Is which arc moderately wel I ci ii d ind % <P ic. h:!ec f ragip)in

below tl- subsol, theiy have a modcrateli lo, 1S it or at~~, cpc and
'ire rather droulght' ySites 1ad uIsual I 10W in pr0od Oct iV tt ar.eas aru
used for pasture, but. most of theso siteks suppcr' t .orist s tanrds with a
rathmer hiighi percentagec of white oalk. Ott -i '-pc it,-- found 01t hi s sites
includle lii cko ries,, dlogwood a, c rahappl1 es , per simmiu. and aa sraa SomeC

sads are composed alm-,ost so ielv ()I white oaik. Trees :!i c ucnrally short -

hole1 -d siklPIOII pout 'VityV is lOw ; liewei'iLr , te clua i Jt,; ol -at tire t-rees is
frequent ly fa i r ly ie

C . It ill at ion Altlougli most o tSaLands inl thle In 1, Lake
area11 hiv e ' Cun sn+ j ee t i- t o moderateL. to teiv c i,,Pa ie r hla,,
been lii t tok i ilk i decc of buIrn ing t as A manaementL prob I om. "I o t o)f Ithle
a-t andls have been cuLtover tor wa 1 un t \'eiee r logs , rsi iii ouc t i(- e c ct s, and mine
props.
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2) ',I I 1ii-sc s :The Melramec Basin has an injiorLint >1ll us;can I;Luna.

V h 1 i\v I.i 1 IoI i I sc s (P C CC Vlod a ) alre 17reSCn ted by t h ire Im i I :

ion ,~ia tni and Spiheriidae . lb is represenV~ts Oie mist , 3 iVirl-
piut l it lonl tii iFOIsliatcr mussels inl Missouri (Oesch, 1972, Rvckiman,

Fortv-nine species of Union idak, have been iie'' i jd froml t he
MOIrAI ha' B~Si a, inc tiding -43 spec ies from the Boirbe use, .,' er . The fam ilv

Mri i an i dOe IS I-rpsented onl1y bv the species , C u _mb0 r iand ia MIonondin t a
'.'iC Lh i am ilv Sphacr iidae is represented by tile geniera Sphuer ~ion and
(I;dun. Ili sim miareas ofI the Bas in these two genera canl be found in eonl-

ide abI ~ iiimi rstfclis , 1971; Missouri Water Pollution Board, 1964) . S)ix
Sat- pi t ) 1 ) hi vat ye V O I lUSe s founld in tile p rOj(ec t a rea are cons ide red to Ic
Ir.' eOr endanagc rod~ in Mi ssouri; thiiree species aire being conls idere d for a

psoFederl 1 i t 01 rare mol luscs.

1110 lnilii V I x moluscs ((;as it ropoda I are. represented bit seven M mi -
es 1- i 1) t it anec baill. The V iV iparida0 an1d P1 euroc r idae arc ext reme lv

Common101 i:! ci ta lin area S. Other families include Phivsi dac , Lymnaci1dac,
PlIanorhitdac , Aiie x Ii dac and Ann icol idae (Fuchs, 197]1; M1i ss;oori Waiterl jo 11 o-
t ionl b oa id 1 On-.

I V is he s One huxnd red and n inc spc Lsoi f i sh are rcor0ded

ttI LAWe caecbsn includ ing 83 species roni the Bourbeo-se d ra i a: go.
One a poe i es h te palI lid s hine r, f ound i n t he 1BourbOUS e R i ver is C ons - i d red
F I I -Ord 111'ndInacOd in1 M isSOU r i. ThsspciCs is not considere-Ld rare or
eii,1,in1ie rcd onl a n~ati onal b as is.

Fi el i torci lie major vertebrate componecnts, oI Iquatikc conmllniit i.
I 'I I basin I And, ;is suHcl, tlly a1rC maijor constiners inl tt lij uait

.)sece, teanst signfica to I i ~re 01~arii

I', Ie I z:1 oh, ili L-ci I I , snMia 1 mouth and I argemou10[tlhbas rock ba M iack
it - 1a iI I lih i, nd several species of sutckers. Sport fish s;pec ik-s

i' in .i .. . th re i s no corrinerc iaI I i. shie'rv in1 ti Has B .' ii1i.

A i 1) i Insl The Meraniec Bas in is known to proivide liab itoi
mph 01 i n A it bough a1 I spec 'i( Os haVe not been r'corFdedL

I aIdeqpuat e iab itat does eXis;t anld fii-t her tie]l iistlilit.- e
lto t'Xp.--teiId to establishi their existencek inl tile arial

pc-n i t-n, t Iie fou ir- toe al II INan d Or , t I g ri0d to0 sa, 1111 dama1de,

1 r' '.-I I ar-cons idVIerd rare, endanigered~, Or- tit undI~elerminled staltis
,Ijl ipl-ti moult of Conservat ionl. Common111 lxobser'Ivedspcis

Lt :ir, , i ll II, leopard , and cr-i cke'Lt frogs andl t Ilk AmeILrica Cand I

-ii yeart ;I am spec los inl the Staut k oi M1 s sovlr i an1d
11-uJ) hi .d (Lit ii-s daa is unavilable.) t ha.t spec il must I( oMn i Li-

,I I -I i) t. !Ill t V i .1 ic Ca C t i onaZ I standpo1int . , Frg Are, '11 i mpor A ant I ,.
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The esthetic and educational values realized by the general public
through the observation of wild mammals is recognized. Their greatest
ecological importance is their influence on vegetative communities through
browsing and dispersal of seeds, control of insect populations, as contrib-
utors and consumers in food cycles, and in the transmission of disease.

2.2.2 SPRING COMMUNITIES

2.2.2.1 Physical Characteristics

Of 165 Missouri springs which have minimum flow of 1 cubic foot
per second (Harvey and Vineyard, 1967), only three springs of this size are
located in the Union Lake area. The largest, Kratz Spring, is located in
the valley of Spring Creek (See Figures 4 and 5).

The discharge rate of the springs vary .jith periods of high and
low runoff. Water quality of these springs is generally good. The spring
water has a fairly uniform mineral content with calcium, magnesium, and

bicarbonate as the major constituents. The Basin spring water has a rela-
tively low suspended solids content with values ranging from 116 to 338 mg/L.
From the biological standpoint, the most important characteristics of the
spring water are high levels of dissolved oxygen and uniform low tempera-

ture (Ryckman, et al., 1973).

2.2.2.2 Plankton

A truly subterranean stream would contain no phytoplankton due to
the lack of light.

2.2.2.3 Aquatic Plants

The following list of aquatic plants includes the most common
species found in springs, or those characteristic of Ozark springs:

Eleocharis acicularis (L.) R. & S.
Poa annua iL.
Sparganium americanum Nutt.
Potamo'eton amplifolius Tuckerm.
Potamgeton Lucen L.
Zannichellia palustris L.
Anacharis occidentalis (Pursh) Victorin
Ceratophyllum demersum L.
RoriTppa nasturtium - aquaticum (L.) Schinz & 'hell.

Callitriche heterophylla Pursh
Ludwigia palustris Ell.

r-yr iP l_1um hete-o hy -Il urm Michx.
Veronica connata Raf.
Po ly~pnun hjd rcjpe r ides Mic h x.
Cardami ne huHbosa f. fontinal is Palmer & Stevermark

Of these 15 species, the three commonly found are water milfoil (>lr io-
phyllum heteroplvlum) , water cress (Rorippa nasturtium -

and water starwort (Callitriche Ih-eterop1h11Ia) (Steyermark, 1941).
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Vhe heathi lac' of Mi ssourii spn iMw is2 *il)nentcd at th0 spri ng
s') Ure c w c sv p e c i ce eth ,r%,,i-se kn own e)n Iv i -r! 4,1 sit I r'II AneII L ae rs . A

I Is ,I~ IelIow, as rVe ice Ia 1TenL ~rs i > !':'. ei: c. i ye
thait are' dIOMina1t Ithle ,1r ac 1 tn I 1r- (I 1 o r 1972)

I-\11 vine eXii it ai h ic Jel !W!' I~a i i~ :' I a- it
The inver teb ratI I faanll o t he sprI:inlie isI he. I,.t~ Zi e oS spe-C i Cs and L
lairge iumbers- of individtia31, or certain kcreep;s. .i), I _ri funa
exhibits a hi 'I degree o' enldem) em inl that saespec ius are known frem on llv

a sigleep ine Tb 1is -;arebab% Iv de to -mt o:i on iron thuy
I nle r t ch ra t cpepU I alt i en-, The spring envi reniren t a'nd i a f auna is cha rae -
t or lzed by 4reat aaliLi tv . Tenpe rature i sa poha vth o t I- iper t ant

factor inI inl it. iln, thle d i St 1 ibet ion eo1 or nain si eaten thc 'ar irig

171 at we m"s amph ipodls, iseped ,a s, ini certain ins vt- arc t he

dominant invertebrates in thle Basin springs. F1anno(e 1 1 ate
'1110n1 tee meet Cemmen01 and cliaraetenit ic ot th ipniI i: i wr t cbr, it e-

Amph i pods i nd gas t repod s ( snailI s ) arce xc Lcd i nvlv ib Indan t i 7 ,v_, r inn

Fnse1C'ts are I-l'Ies s nnmo rens t han e the r i nve rt +rait e g roup,ipii -;)I in w t vIt
: add isf lies (Tnickoptera) being the most Ceme o~)Insee 1rou in IIaL o -4J')1)j1V I I

springs (lfI icccer, 197)

) _ ) .%\gnat i , nerae

F7isheslk and amrphibian all' lre thle p I iincpal ve r t ur Itk 1- u:~ I-r
springs. The cave salamander and t be hie ibender innab it Many 01 hL a ~.'
I n t 1)e Bas in . The onlIy f rog that is c omr-.on- in 11aa- inl s;p r in i s tI IL c e t. LI

frog (Rvc knan , e t :I 1 1973)

The fish fauna of the Basin spr ings si: 'erN I iv ted. theL tweoee
characteristic and widespread specites in srnsand apr inc-fed streaims, arc
thle mot tlIed sculp in and banded scalp in. Oithlen cemmein eeeein s prning4
habitats are tilie redhe liv dace , crcek chbnb, and wii :011- ke
(Ryckman , ct al ., 1973).

2. 2. 3 STREAM COMBUN ITI ES

2 . 2.3. 1 Physical Characteristics,

Theb loarbeise River is a typical Ozark Boerdler stream, located in an
oraef transit ion between the Ozark high land and the prairies. Thle land

is hilly and forested, with cultivated fields and pastures common. Stream
gradilents are moderate (as shown in Table 2) and the greatesqt portion of the
Bourheuse River mainstem within thle Unionl Lake site is of a relat ivel v lox.
gradient (1.7 to 2.1. feet/mile). Table 3 summarizes, thle flowing wate r
resources of the area.
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Table 2 Gradients of the Bourbeuse River.

Total Miles

of Each
River Reach Gradient* Gradient

0 - 27.7 Mouth to Happy Fork Creek 2.1 27.7

27.7 - 55.2 Noser Mill 2.3 27.5

55.2 - 84.2 Bartel Bend 1.7 29.0

84.2 - 107.6 Highway 19 3.9 23.4

*Feet of fall per 100 feet.

Source: Hawksley, 1973.
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Table 3. Flowing water resources of the Union Lake study area.

Length (miles)

Drainage Per- Inter-
area Chan- manent mittent

Streams (sq. m ) nel flow pools

Bourbeuse River (Phelps-Franklin) 808 i06 106 i

Union 767

Birch Creek (Franklin) 4

Hamilton Creek (Franklin) 4 1

Lateral (Franklin)

Bachelor Creek (Franklin) 1

Voss Creek (Franklin)

Lateral (Franklin)

Spring Creek (Franklin) 52 18 3 3

Big Creek (Franklin) 3

Boone Creek (Crawford) 50 14 2 9

Little Boone Creek (Franklin) 1

Red Oak Creek (Gasconade-Franklin) 65 20 5 8

Kriete Creek (Franklin)

Soap Creek (Gasconade)

Little Bourbeuse River (Crawford-Franklin) 59 18 11 3

Lateral (Crawford-Franklin) 2

Lateral (Crawford) 1

Lateral (Crawford)

Lateral (Crawford) 1

Lateral (Crawford) 1

Lateral (Crawford) 2

Dry Fork Creek (Maries-Gasconade) 11 13

Brush Creek (Gasconade) 1

Lateral (;asconade)

Lower Peavine Creek (Maries) 2

Upper Peavine Creek (Maries)
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Table 3. (Continued,

Length (miles)

Drainage Per- Inter-
area Chan- manent mittent

Streams (sq. mi.) nel flow pools

Brush Creek (Crawford-Gasconade) 76 22 15 3

Lateral (Crawford) 1

Lateral (Crawford)

Lateral (Crawford) 1

Prairie Valley Creek (Crawford) 21

McDade Spring Lateral (Crawford) 1 1

Lateral (Crawford) h

Lateral (Crawford) h

Relsobel Branch (Gasconade)

Price Creek (Gasconade) 2

Lane Fork (Maries-Phelps) 1I

Pinoak Creek (Maries)

Bailey Creek (Marnes)

Clear Creek (Phelps) 2

Total Bourbeuse River Drainage 163 101

Source: Ryckman, et al, 1973.
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,c sr ies oi- at terciat ing pools anid ri f f1 es found in tile Bourheuse
River and its; t ributarieos (Se'e Figures 6 and 7) are typical of streams that
have not reached base-level conditions. Substrate in the streams also
alternate between silt in pools and gravel bottoms in the riffles (see Table
4 and Plate 9). Also as in most streams, progressing downstream, the pools
become proport jonarol v longer alnd deeper. The Bourbeuse River is Moderately
clear but it cleoars, rather slowly after rains. Water quality Or the river
is genvral Iv good, with iso0lated areas affected by domnest ic aInd agricul-
tural pollution.

2.2.1.2 Aquatic Flora

a1. Pl ank toni . Most running water contains free-fl oat ing orga, n is
and ill large(- r i yecsr or sig hst roams , many, of those ir(I triilvIau
P lanktoil is; mue IiI.c-is imlpo rt ant in a stream' s econom1.y compalred w i t i t s
dominant position in lake ecosys'tems . in rivers, plivtoplaiiktoii is - :'

more abundant than ;ZOOp lankl-01n, a nd dint oms are usually the dominant i

in the phyt9 plankton, while rot ifers are usually the most abundantor-
nisins in the zooplank ron. The hteadwatoers p robab ly con ta in no tr!( Cop an kt! Oi

rather an assemblage of detached and drifting organisms. ('ym bel Iha sp.,
Naviculad sp . , an1d (>t'eo-neis sp. are probably the dominant diatoms. it hrI

species of dt ache1d aind diii I t I n~ algae were Sj'nbr sp , I iat oia 5ip .

FC l(otel-la sp . , (:::IIIoiienia sp. , Sun noIreIa sp . , and Cymtj 1i ena ~ Ii

drift organ i sms are a very impotant sou~rce of food for bent lie ink yertc

brates and some I ishios s. The lower Bourheu Lse River, becaiuse 01 ts slow,
mov ing current and large pools, p~robably contains some t rue p1 ank*ou Ic
organ i s;iis .

b. Vascular Plants. Knowledge of tile aqulatic vegetat ion of the
Misoui Oars-i~slmtd Stevermark (1963) states that the character-

istic aquatic plant,-s of Ozark streams are Potamogjet on no dosu s, ,Vaisn e tcr ia
;ne r icain, Hle r an thcra dubja , and Nt!.p.!ar In teum var. zaika n um. Pt lier
AauatiC plants like Lv to be found are as f ollows:

-Cerato)_jhbv I m -demers;um
miuiamer-icanum.

Myr iopl~jHI-lum he-ttero.phy 11 ui
'Just uIaIZ american-a
Anacilaris nuttillii

P tmoeo diversifolils
Vernica comosa
Pun a onua var. reJ5 innS,
C;a 1,1i t r iL11e Ile eropI2.yl la
TFui istum lhyemale
Salj -t tatla Iat i f ol i a
Ranu~ncullus longirostr is

2 .2. 3. 3 Aquat ic Invertebrates

a. Gen -eral: Thie aquatic invertebrateL(s of the lolbil kv i- ar
generally rep resenta tive of unpolluinted running water with Ii i gh d is solIved
oxygen concent rationls. A list of these invertebrates is found( ilila he 5.
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Table 4. Bottom type and riffle - pool development in the Bourbeuse River.

Bottom Type (7/)

Sampling . cJ

Location , -

No. M' =1 $ 0
Description

1. Very long, deep pools; broad undefined 2 10 2 0 0=
riffles

2. Large pools; long riffles 20 10 2) %(J

Very long, deep pools; narrow B. ,
3. riffles

Very long, deep pools; loem hrai -'roa

4. ri ffles

Long, doep pools; long, narrow ri 1 1.

nI.t g, d,,,p pools; Jon.,, I rroz, rV

Large pool caliscd by low-wlt. r dl

long ri t lles

Long docp pools: )orv .t r
rit tl1,s

I Long,d p p pools; short, iir,-'. r I .

long, 1nar1row pools;I i

aI1Lckwai tr pool

Long , dh.op pool ; shl rt , sh li 1 ,t.,
1 1narrow rittli

12. l12 p pool 1Lon '., wi(d, rI i ,

I .L.arge, shallow pooIs; wid. ri i l, s

14. long, shal Ilow poo) s ; short rI-i I I

1 . Long, docp pools; sholt, ii irro , ri i 1 1, s 1( I I

10. Short pools; long, narrow rit los I ti ,, 1

Source: i'ycnman ,.
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olI t-r I ivorait) I o sur ae; t or
II' 1 t.1 att o r clng . 'I Il soft,

'I C: .wil I xt m S'xcilr hieatIIi C

.00i IIll ,) C 1 t ji i','0tItL h t I or 1Su itat ic,

i't.ct o r ders ar c cmmo n I lound

r I io es

t (I I i. cs Mosq-ii i t oe'i , id ge,

ot ri(A ie r f C S', D(1)S 0n1l et-S, S' Ishf I ics)

i P I pt' tn ' Z ,I vf I1 es mla k es tip L t e majo r ityv o i the bottom ftatina.
Puii I l t o ~ I'II t no , eLiralI omtn i t Y tYpeo of Ozark st reams cons ist ed of

It Phm i11 1 1!i -Fi cor ' thodeo-. Dur ing the summer , tltt corntiluni tv t %pe con-
1i ri s c' ot'io i r %, t 11 1 Lild es , ant.(1,I Lrva Ie oif 0 -hiosrvtis- and Ecttxpri

"Li. -ni -en~ e .- I it'o Pr

(rIoL t ;W0a I lsopodai, Amph i pti, anI)d Decapoil;' :Ire' 50om1 c1 tIi

r'1.1Pl otwto itj T f; C' F 1-11Lt 0 ean s in tihe Bou rbetise R i ye r . o t I i -., that P) roha I-a )1V

i i il;, i I r lt rei art, Cladocera , Copepoda , and ()stracoda.

d . %Io I I u-tea . Ve rv 11 t tIc in f orma t inl i s ova i I ab I e onl the Gas t i-

00tIS (snaTli I,) (it thet Boliribose River area . The aquat it- snal I s ha;vebn
lenCit itf i~ .0 nlyI LO genusl- or to family (see Table 6) . Seven families aIre

r7epresenwteld intll'0 area and the V ivi par idae and Pleurocer (doe are extI re 1
C1:,;Iloll ii -'rta in alto s. Other famillies inI tiLde PhV'sidae, L1~lnacidae'

Plorbidtae , Ant.- I Male , and Amn tol idae (Fuchs, 1971; Missouri Water
Pol litt i''ll 111 il, 1966). Species l ists 01 peleevpods (clams, Mussels) aIrt

ill Iii I Ii 6 mO (lltion 10eat ions art., shlown onl Plate it0.
4 t % (I' te n IIo t va ry w ithIi in thIte -;t i d y are a, biti thLIIe re i sa

ir P1', 'j)O1 t i o1 I he~adwater t vpes ill the Uniion Lake studiky area thamn
I'l i w t in tiwlt' ourbt'tse RiverI. Te hiVai y 11101 Itises :ire repro-

11lt I r lff' tlc Ii ici'; lUnionitiac, >arg.,ri tan idae, and 'Sphaotriidae. T]ii is
I.- " liIm iv' roe poptlIat ion oft~ resin..ater r iul'is iii Mi s,-oir 1

am i t v . I ,, i i t; oi liiio i da t, i hav re Le j t t ! oi' I ro1n tile

Ii. )111m moiitloii)t a , w II i I ke t lie fanm i I v Spliae r- i i dIie i, s L r, p 1 ' '- k'n1t L'
!w '' .1 ju. 1 r) .111 Nii P ii uiii. In somle areas of tltt BI i II t 11t'C t w 0

I - : ' 11111 iTIi onsiderable nuimbeirs (iulis, 19)71 ; isuiWt'

''.1 I Ii .r'l, P) W4 .i "x :pec it's; of bi vaIve. MolllItt'- use ' lt' colls eint J t o

lhe rite or .1111' I -soiir f fotur spec ii's are he i ng tonoititred I r a
pT r .;o di P'e~ I I i t

011 I !I tr ii'' ilvor rrat o' pii p1 i 'tel mi11 Prot (-)7,1 , Not ;i tor i a,

Iii, o'''s 'it; I i t'"'iom, \w tini idi ((Il i goclia'ta in anti hiriitineai)



Tab I, aryt t ,I a~ I t 1W 't' 1 ntc Bas in

k'IYLUM MULLUSGA

Fa mil 1V \ oli m
ip Ini poep

Vivip i Lrts Sp.

Family BIl iM sride

F Obati ,(,s potoiis

FonlLiLeld procerpina

phym ~L~sp p

tamnicola alrch:ntr.eeo

Family Buclnidae

FFntiilys antrocoete

Order Unionata~ (Clails)uses

Family Lymaer idae
Lymna-lm- sp.
S-01limnraccm. s p.

Family Mancyliania
Fumerssi i mood.

Family Pnorbdae

Familyl, SpAcro daetn
Pasidont sp. elu

FmlMaramidtaidargn

FaiyUicoidacvicud

Strophitus undulatus
Anodonta imbecilits
Anodonta granclis
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Li ic >(h j1t'ca of the Meraniec Basin

t av:J flIav a

I til\f L criona

-phyus
t,1 i- jy 1, c Oe c t uii t c oec ineun

'a cociiC now-,1 soli(la

1) t- li o C , "'i Lins

a t n tIis

I 1Lj' )l l

T i idoni de s f. anodon to ides
j1.' j 1jL)jdeS f. falia)Cuosi

),,i i wtiltlr i cosa

'C L p i f( ini s

j Ii ti t I

i v i mus

Cc-bi (I I - ii [1 LI I ens is

*SpciesC found i i ,iI

**Spec ies fotil I n -i hcerr-me-lu streams

Source: (>1ii ford I 1906; 1' hs, 1.971; Missouri Water Pollution Board, 1964.



ilabotica1 lisLing species of bivalve molluscs (Pelec. poda)
in the Meramec Basin

Collection Locations-
Relative*
Abundance I I I VVV

2 Jx ioi'ri-s P x x x X~ X
_ iaC x x x x x x

1 us R x
raF x x x x ____

U x x x x x
F x x x x x
R x x x x x

x x
x

U.aL x x x
r, taF x x x

ZIR x x x x .. ____

x x
C x x xx

>3vax x xx
,,data
trigona U x x X, x

>~f. anodontoides x x
:~f. fallaciosa U xx

F x K
R x x x -

critricosa C x X~ x X X
.2coax x X x

XX

C ~
C X x x X '

-~-~F x x x
R x xX x _____

U x
x x x

x x x x
R x x x

I1 coccineum F x x x x x
i t. catillus X x x XX

dR x x x
C x x x__

a F x x
idc'ta l-s X
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Collection Locations-,,-,
Relative-":

S ei ~Abundance 1 11 111 IV \V VI

j~j!t1L ~tatraF x x Y, x x

QuadrLa oustulosa F X xN
Quadrula a uadruita x x x
Strophitus unlhlatus x 'K X
lONOlas:ma g;lans
Toxolasma 1arv,: x x x x x
Tri togonia ver- ,)~sa F x
-rUncil La doriaciforrmi~ U x x x x

runciLla trtinata R x x X x

Aa'i':'th~da<eis biven tar certain species and refers to the populations
0 hs sncie; !ound upstream-, fram MIeramec State Park. Relative abundance

Is:Lt r71h< hrutquetv of shells collected (Oesch, 1973):

* - 'I'1= Unusual
*1 = Rare

Sio't locat:,or' See ;.late' 17) are as follows:

- between State Iti.ghway 8 and the Crawford - Phelps

I - rci~c:'ivi r 1),twc-en mile 155 downs trean and S tate Highway 185.

LiT '.ram Pvr between State Highway 185 and iourbeuse River.

TV - ram c\Iw between iBourbeuse River and Fenton, MKissouri.

liMTrb er betw-.een Ryker' s and >Ieramec River.

P Vox)(uh e P ivtcr between Rock Ford and Ryker' s Ford.

'i. E: t c< (0 I-Icc t ion area V I is in Union Lake

'esC I " 7 3) ; Rvcl~iani e t a I.1. 3

I-*



2.2. .4 Aquatic Vertebrates

)l the one hundred and nine species of fish recorded from the
YIrniL-c Basin, e ight y-three species were recorded from the Bourbeuse River.
Spec ice recrded from the study area are shown in Tables 8, 9 and 9a. One
species, the pallid shiner, is considered rare or endangered in Nissouri.
!'ii4 sp, ic~ is not considered rare or endangered on a national basis.

sh fo rm the major vertebrate components of aquatic communities

in ti >hr nmec Bas in and, as such, they are major consumers in the aquatic
1-1d cihain. The bas in's streams support a sport fishery comprised of
appreximnitclv 59 species. There is no commercial fishery in the Basin.
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T 1 1 to i ' , U-) I I lak it,iAv r: t in downstream in the

ST-V1 [ Nh * STATIONS*
S1 2 3 4 5 S ies 1 2 3 4 5

Gizzard 'ad 2 6 0 0 0 Spotted sucker 0 0 0 0 0

Goldeye 0 p 0 0 0 Creek chubsucker 0 0 0 0 9

Grasls piikI1 0 0 0 0 25 Black bullhead 0 0 0 0 2

Golden shiner 0 0 0 2 0 Yellow bullhead 0 0 0 0 2

Creek chuh 0 0 11 0 0 Channel catfish 0 0 0 1 0

Southern rd- 0 0 19 0 0 Slender madtom 0 0 0 0 0

bel da,

Stonecat 0 0 0 3 0

("ravel :"ub 3 2 0 1 0

Northern studfish 1 1 4 0 0
S Uler chat 3 0 0 0 0

Blacksripe top- 0 0 0 0 18

S iker u 4 0 0 1 0 minnow

m i nnew
Smalimouth bass 4 1 0 5 0

Emerald shiner 7 0 0 0 0

Largemouth bass 0 1 11 0 9

Rosyface shiner 17 2 0 4 0

Green sunfish 0 0 0 0 8

Redfin shiner 0 0 0 7 38

Orangespotted 0 1 0 1 29

Stripd shintr 0 0 0 2 0 sunfish

Bigeye shinr 0 24 0 118 9 longear sunfish 14 9 0 8 0

Steelcolor 52 52 0 50 0 Bluegill 0 1 0 1 29

shiner

Rock bass 0 0 0 0 0

Spotfin shiner 25 28 0 28 0

Slenderhead 2 2 0 3 0

Sand shiner 9 0 19 0 0 darter

Mimi: shiner 0 0 0 0 0 Gilt darter 0 2 0 11 0

Sitverjaw 0 0 1 0 0 Johnny darter 0 0 0 0 2

minnow

Missouri saddled 0 1 0 13 0

Bullhead minnow 6 0 0 0 0 darter

Bluntnose minnow 6 3 0 20 7 Banded darter 0 1 0 2 0

Stoneroller 32 8 64 5 0 Greenside darter 1 1 0 16 0

Quillback 4 4 1 0 0 Rainbow darter 0 0 0 3 0

White sucker 0 0 6 0 0 Orangethroat 0 0 37 0 20

darter
Northe'n hog 3 0 0 1 0

sucker Fantail darter 0 0 0 1 0

Black redhorspe 5 1 0 2 0 Mottled sculpin 0 0 1 0 0

Golden redhorse 3 1 0 0 7 Brook silverside 0 2 0 10 6

Silver redhorse 0 0 0 6 0 Southern Logperch 0 2 0 6 0

Shorthead redhorse 2 3 0 0 0 TOTAL NUMBER OF

FISH 206 162 175 331 191
River redhorse 1 3 0 0 0 Total Number of

Species 23 26 11 29 15

*Stations in the Union lake Study Area, (see Plate Ii).

p - Present, no estmate nit , flhrS.

Soir, ,: Rv,'-m.an, et al. 1t9 3.



TABLE 9

SOME LARGE FISHES
OF BOURBEUSE RIVER

Number of Fish Collected, Summer 1972

Sup~edies ........ __Reiker's Ford Noser's Mill Vicinity

Black redhorse 145
401

Shorthead redhorse 97

Spot ted sucker 29 45

Northern hog sucker 56 Not abundant in sample

Carp 13 7

Channel catfish 27 42

Longear sunfish 334 244

Green sunfish Not abundant in sampl.e 38

Bluegill 37 35

I. r,.emout h bass 51 59

1 al I ,v th bass 40 33

c k-< ( l-eve) 35 118

"knnm eCt al., 1973.
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T11hL 9a . .4 rem the Project Area by Corps Personnel,
urn j' -~ (Sampling Stat ions shown in Plate 9)

Class Osteik&h'hvs S amp i Stto

Order Semi onotij ormos
Lep jsost& jdsie - a rs

Lep ~astens SOSei Longnose gar 9 ,10, 12

Orde r ClIupe i I o res

Cltupe idaii - Hierr iogs
-Doroseomi cereli :intim ;izzard shad 3

Orde r ,la im ,n i fr m e s
Fsoe i dai - N Ic'

F-;s).\ipner i :sirts Vt rnicLlatus Grass pickerel 14

Order (yprijul trmes
Cypr inli ne - > i nnows, and carps

LenanmalimStoneroll er 3,6,8,9,10,12,14,15,16
11-0,p,- is khI ups B igeye chub 14,15
N--oMLrnt' hi- ittattus Hocnighead chub 16

Notcm4i iofltc (crvse l,-eucais Golden shiner 10
No tr,,,i s Ine~ o Bit- geyk shiner 3,6,8,9,10,12,14,15
Net)Lrii is, 1 :-vstwYcpha lus Striped shi nec 3,8,9,10,14,15
N ot-rep i'. i ti i turus Whitetail shiner 8

o t r p i' s reC 10 Wdgespot shiner 3

-etrpis1 )JI- oi~ip teus Spotfin shiner 3,b,9,10,12.14
NoetropfL -stram ine -s Sand sh iner 8,9,14,15,16
No Ir t -1i urnhrt ih', Redfin shiner 3,6,8,9,10,12,14,15
.Noet r opvi-s vo ih 1 ', Mimic shiner 3,8,9,10,12
1o tro r-i-,; w~ I fp Y Steelcolor s-hiner 3,9, 10,12,14,15
Phoxini e t-, t t r roe ,is r e r So:: t ern redhe Ily dac e 16

P' imepT -I ".1 oottuL Blunt nose minnow 3,6,8,9,10,12,14,15
11imepT l esY vi~'i Ia Bullhead minnow 8
Serlt'tilw-, itromamlatus Creek chub 3,9,10,15

(atostomid'i Sucojkers-
Ca irpides cvprinus Qiiliback 10
EIrimyzon elnu.Creek chubsucker 15
lfypent ( tim -niug r i-cans -Northern hog sucker 8,9,15
M o-. t n tk)r ir, r ina.ItukIm River redhorse 9
oxo -- t om id L _Liie s ic i Black redhorse 8,14
Io x .- to r i:i erv ihr i rU M Golden redhorse 9,10, 14

Ma x te i ;i naco It ei i d-otuim Shiorthead redhorse 8
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Ord-' Sj tliriformes
fcraluridnie - Freshwater catfishes

Ictalurus melas Black bullhead 10
Lctalurus natalis Yellow bullhead 10,14,15
Notorus exilis Slender madtom 3,10

Cyprinodonfidae - Killfishes
Fundulus catenatus Northern studfish 3,8,9,15,16
Fundulus notatus Blackstripe topminnow 3,6,8,9,10,14,15

Poeciliidae
-Cambusia affinis Mosquitofish 8,10

Order Atueriniformes
Centrarchidne - Suinfishes

AalbloTpites rupestris Rock Bass 9,10,14
LLpomis cyanellus Green sunfish 10,14,15
ILe~onis himilis Orangespotted sunfish 3,6,10,12,15
Lei s macrochirus Bluegill 3,9,10,14,15
Lepornis megalotis Longear sunfish 3,6,8,9,14,15
Micropterus dolomieui Smalimouth bass 8,9,10,14,15
Micrpterus salmoides Largemouth bass 3,8,9,10,14,15

Percidae - Perches
Etheosfoma blennioides Greenside darter 3,8,14
Etheosfoma caeruleim Rainbow darter 3
Etheosfoma flabellare Fantail darter 9
Etheosfoma nigrum Johnny darter 6,10,14
Etheosfoma spectabile Orangethroat darter 3,15,16
Etheosfoma zonale Banded darter 8,10,12,16
Percin ra cTpodes Logperch 8,14
Percina phoxocephala Slenderhead darter 8

Cottidae - Sculpins
Cottus carolinae Banded sculpin 16
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.2. \VF CO( MBN III ES

2.2.4.1 General

The cave, cnvironment can be separated into a twilight zone near the
ent r:ince, :in intermediate zone of complete darkness and variable temperature,
and i zone in the deep interior with complete darkness and constant temper-
atuire. Caves make ideal natUral laboratories because of the simpilicity of
their biol1ogical outmiini ties and the stabil1ity of the pliysical environment
(PoolIson, 1969).

2. )..- Un ion Lake Area

111 ,' rt-IIC Ra s in has a great many caves, however, most o f t hem arec
'o tt Ot of hISo %,rheus Vallev . Weber Quarry Cave is the only "l1iv ing" cav'e

(:I cave that is, still beinug formed by solution act ivity) that has been
tlee ited ini the- pro j(Ct a rca. The cave iS Only about 100 to 200 feet long
aind hais no dirk , ne. No troglobitic life was found.

2. 2. 5 Sl'ORI F ISB RESOURCES

2. 1 (.I eneLral

A cast 29 species of fish that are grouped under the very broad
term set Ish" haivc been recorded from the Bourbeuse River. They are
i istLed i n T t)h Ie 10. Another 10 species have been recorded from the Meramec
Basin and this hiave reasonable access to the Bourbeuse River. These are
listed in 'able 1I. Thus, approximately 39 species of "sport fish" are
potential inhabitants of the Bourbeuse River.

Table 10. Spo)(rt fish species recorded from the Bourbeuise River

Rainbow t roott CitaInne I catfIi sh
(;rass;, p1 eke re Fiat head catfish
Carp Rock bass
Oti il IlI bt' k Green sunf ish
Whbite sticker Orangespotted sunfish
Nort hern hog sucker B] neg ill
Black htif fa I o Longear stinf ish
Spot ted suicker Sinai mouth bass
S'-i [ver redhorse Largemouth bass
River redliorse White crappie
Black redliorse Black crappie
Golden retlil)rse Sauger
;lOrt itad retlitocac Wa I leve

I'L ak ball hoad Freslihwat cc drum
Ye I I ow hu I I head
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Table II. Sport fish species inhabiting the Meramec Basin but not recorded
from the Bourbeuse River.

Paddlefish Bigmouth buffalo
Bowfin White bass
River carpsucker Pumpkinseed
Blue sucker Warmouth
Smallmouth buffalo Redear sunfish

No quantitative harvest data is available for the Bourbeuse River.
However, an intensive ten-year creel census of Huzzah and Courtois Creek,
tributaries of the Meramec River (Fleener, 1971) showed that five
centrachids, the longear sunfish, rock bass, smallmouth bass, green sunfish,
and bluegill, in that order, comprised 87 percent of the sport catch.
Suckers, rainbow trout, largemouth bass, and bullheads were other fishes
comprising more than one percent of the catch. Other game species found in
the Basin but not recorded in the creel census data include the paddlefish,
grass pickerel, pumpkinseed, warmouth, orangespotted sunfish, redear sunfish,
and saufer. Although there are significant differences in habitat types
between the Huzzah and Courtois Creeks and the Bourbeuse River, there is
enoui similarity that it can be assumed with some degree of certainty that
this i generally indicative of the sport fishery of the Bourbeuse River,
although the relative importance of certain species may differ.

The only available data pertaining to fishing pressure and fisher-
men success was gathered by Funk (1969) over a 13-year period, 1946-58, and
is presented in Table 12. The data for 1946 was deleted because Funk con-
sidered it to be "less reliable than that for subsequent years".

Table 12. Fishing pressure and fishermen success, Bourbeuse River and
Meramec Basin, 1947-58. (Figures are annual averages)

Man Percent Percent
Fishermen hours Fish Fish Succcs,- fu Boat
Checked fished Caugjt I ji outr F _i she rmiu n Fishe rman

Big River 205 653 307 0.51 44 22
Lowe~r Meramec 99 360 114 0.32 48 26
Middle Meramec 176 620 304 0.50 52 37
Upper Meramec 225 627 639 1.10 65 23
Basin Total 164 520 319 0.63 53 25
(Incl. Bourbeuse)
Bourbeuse River 116 340 232 0.72 58 19

IW- 14
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2.2.5.2 importaL ;aiie Species

Although approximately 39 species fitting the general description
"game f sh" may inhabit tile Bourbeuse Rivur, most are insignificant in the
total game fish harvest. A brief desci iption of the more important species
is given below.

The Iongear sunfish is one of the most abundant fishes in the
Meramec Basin and prc )abl v the most frequently caught fish in the Basin as
well. The longear prefers pools, backwaters, and other protected areas of
clear, permanent streams. In streams it is most often found over a bottom
of sand, gravel, or ruibble. The longear also thrives in many large Ozark
impotindments.

In Missouri, the rock bass appears to prefer a stream habitat,
beinf, only a minor species in reservoirs. It is found in a variety of habi-
tats although it avoids areas with strong flow. It is often found near
logs, large rocks, beds of vegetation, and other cover.

The smallmouth bass is the "glamour" fish of the 'Ieramec Basin.
It ranks high in total catch throughout the entire Basin. It was the fifth
most abundant fish in Huzzah and Courtois Creeks (Fajen, 1972) and the
predominant predator species, and probably is equally important in the
Bourbese River. The smallmouth bass is primarily a stream .species in the
southern part of its range, although it does well in many lakes and some
impoundments.

The green sunfish ranks second throughout the whole Basin in the
sport catch and first in the Bourbeuse River (Funk, 1969), and probably
constitutes a more substantial part of the standing crop. Green sunfish
occar in a wide variety of habitats and tolerate a wide range of environ-
mental conditions. It is often quite abundant in muddy ditches, ponds,
streams, and also does well in large impoundments.

The i ouegill is the third-ranking sport fish throughout the whole
Basin ad the .'econd ranking sport tish in the Bourbeuse River (Funk, 1969),
and probably comprises a substantial part of the standing crop. It prefers
quiet waters, over-flow areas, and sloughs in the stream environment. It
reaches its peak in reservoirs where it is often the most abundant
cent rarchid.

:uckers are essentially stream fishes and are generally found in
or near riffles, poolls, and in some cases, in the swift water of the main
channel . Although a minor group in tile Bourbeuse River clrel Icnsus , tihey
are ,oli,5l! L1rllsu),hoilt the Meramec Basin (link, 1969).

largemohith iass prefer quiet water-s such ias oxbows, sloughs, and
overflow pools along rivers, and they do especially well in reservoirs.
They represent a rather small percentage of the total catch in the Bourbeuse
River (Funk, 1969).
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Bullheads, two species, the black and yellow bullheads, occur in
the Basin. They are often found in streams, but generally prefer quiet,
often muddy waters. They are often quite abundant where they occur and do
well in reservoirs, especially during the initial years of impoundment.

2.2.5.3 Summary

The Bourbeuse River supports a substantial and quite diverse sport
fishery and receives heavy fishing pressure as do all of the streams in the
Meramec Basin. The fish caught per hour and percent of successful fisher-
men using the Bourbeuse River are similar to the average figures for all
streams of the Ozark Border Area (Funk, 1969). Centrarchids (smallmouth
bass, rock bass, green sunfish, longear sunfish, and bluegill), suckers
(mainly redhorse), and catfish predominate in the sport catch.

2.2.6 GAME RESOURCES

The Meramec Basin provides important habitat for almost all animals
considered game species in the State of Missouri. The principal game spe-
cies in the Basin include white-tailed deer, cottontail rabbit, gray squir-
rel, fox squirrel, woodchuck, bobwhite quail, mourning dove, wild turkey,
woodcock, common snipe, crows, and a variety of waterfowl. Important
furbearers include raccoon, muskrat, opossum, mink, coyote, beaver, and to
a lesser extent, gray fox, red fox, striped skunk, spotted skunk, bobcat,
badger, and weasel.

In general, prime habitat in the Meramec Basin for the species
listed above includes a mixture of hardwood forest and cropland. The pro-
ductivity of these habitats reflects the quality and fertility of the soil
on which they are found. Consequently, although many of the game species
known from the Basin may be found throughout the area, the most important
habitat occurs in the fertile alluvial soils of the bottomland areas. The
most productive bottomland situation is one in which the mature forest is
broken by small agricultural fields (see Figures 8 and 9). Table 13 shows
the population densities for selected game species in the Union Lake proj-
ect area.

Table 13. Estimated population density for selected game species in the
Union Lake area.

Species Estimated Population Density*

White-tailed deer 15 per square mile
Fox and gray squirrel 2 per acre
Cottontail rabbit 1 per 10 acres
Bobwhite 1 per 3 acres
Wild turkey 5 per square mile

*-F it i'tv m,- de b t.he Mi sn Department of Cns- rv,-lt !on (1972).
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En it c-t a iI e! on r are niosL common iii tle ionrk heavi 1 v !Ores Led
we stern :mdu sou,1thern port ions [I1o thte Bas in ; t I e p ro ject cArea provides good
deer hbbit at in t 1w river ho.(tLlJ oswhoere there is, in tLro-pe rsion het ween
crop land zin( F oresL

Fox sqi irrc I s perl er opnLI nh Ca iol while grav squirrelis are
most com"mon inl areas'o 1 heavy t jnll- . ho 1 tl LVJi< of SquiirrelIs do bootL in
a reas with rmature tL) over-nm ture tret-; luMrek, '; u 1ri Are li~rves ted in the
le rarnec Bas in than in v o ther game pcis

fho b-oo-r iot tonraHl rabbit- hmb itat in the BAs in occurs in the
Beubunn~ aiaa~ .whh ilnc l des- the Uno n 1,lk' pro 0jta't , where th)ere' is

intoerspe rsion ct brsh mo; ore2st, and c rop land . he co 't"oot ail is the second
moot popu i or xane a iro I inl term;; of nlumbers t kL'1n

I rinkli in (join1t V is One O1 the top, or1hr1- s (011nt iOs in Mlissouri
Jind had the greate!st filr hadrvest- inl L ho has;in i n R 7-7 eso.hc coon
and muskrat arc, the most llnportan t f urbearers in tlik pro Oect area. Trhe
muskra t. is assoc ia ted kwith the rivers, ponds, and Streams of the project
area, raccoon'; aIre ; n rtlralIV found nea r water where hardwood s Lands are
pro sont to pr-ovi Jd e deni cav ities.

'7 - hol;.'h ito is monst abundant in th l onrbouse drainage ofI the
Basina whe re r he a3prficul turalI lands p rov ide thle ;innual1 plaints that quail

iiruIor food . ()n thle project a rca, this habitat wou]ld 0''cuir primarily
in thle ariCIoalbottoms.

Thc, mourning dove is numerous in thle ope-n fa rmiund oif the Bourbeuse
callk-:,. i or ien tlnra 1 crops are ava ilablen for ;_ood . In the project
airea t hey p~rimil y at iii ze agricultLuralI lands.

O~ptimumn turkey habitat in Missouri occurs; on land that is approx i-
mate ly 70) perce'nt timbered and 30 percent open J. Alt1,L ol the best turkey
range in 1-ho Meranuec Basin is south of Franklin L:OOOllt, some excel lent

bab iltot occr rs in the ea:stern port ion of thle Un ion lake project area , whore
hieavy t imbe r is int ers pe rsed witLbht )t omland crop land.

2.2.7 RARE AND I:NIANGLREI) SPECI ES I.N TM, MERAMSC( BAS IN

2. 2?. 7. 1 Genera I

A number of rare and /or endange red plIant and an irnJi I spec iles Iccur
or are helIieoved to oc cur in the Me ramec has- in. A] t hough mos,'-t are present
in ye ry I iouitted numbers , all are- consido red to be valual In and import ant
cons t itumen to of 'lissiur i flora and fauna.

Vertebrates- inchIided in this discuss sion are thos0eosidk-red Rare
or End.-n ed or of Unknown Stattus by Lte Mi ssour i lDepa rLmnL~ of Conserva1-
tion (1972), and/or thle U1. S. Bureau oif Sport Fisheries and Wilidife (1973).
The invertebrates and plant spec ieo presen'lted inl Li, s dscussil on are taken
from a draft l.is t prepaired by the U1. S. Soil Con serva! ion Serv ice in coop-
erat ion with the Missouri IDep.-rtliint of Conservatiou. only lplant and
animal spec ics, nat ive to Missotir i are inclutded in thi.s diiscussion.



2 7 11 1ant q

Fouir spccics of 1liverworts, 16 spc*sof 1 losses-, and .S species nt
1)t er idop~hrt L- t lit are considered rare ill Mi o r aeo oni don tif ed in
counlt tes thait no*, in the Meramec has n.l e~;~s aoseishve
not been iden t 1 1 cd spec ifical ly from the projec t aired , h ita ahbit at
exists , and the ir Occurrence in this area pi.-; l

;iXty%- four species of spermatophvtes, the Lircs:L ,;rolip oi proco

plants, Lhat ire considered rare or endangered haveu 1been reported from
Kas in c ouni te .and mxid occur in the prOI C~t ar

227. 3 Aniimals

a1. I nv ertebrates: Inverteb ra teus Lia haL v i %e heen i dent if ied a
rare and edangered in the Meramec Basin include 3) species Of crayfish, 3
species of Tilllipeds, 1 species of grasshopper, 2 species of caddisflies,
I spec ies oi hDectic, I Species of 11oth, and 6 'jc'iL'S O1 Mussels.

B1. Ve _rtehrates: Rare or endangered coy t chratoe species that have
b~een reported from the Meramec Basin are listed BloI(W.

(1I) Fish: Only one rare and endangeredl spec ies of f ish , the
paLlid sh1iner, has been recorded from the Bourhoiiee River, and this was
prier to 19 4 5. The pallid shiner is considered eridorigered. perhaps extir-
pated, in Missouri.

(2) Amhia: The four-toed salamanider is considered rare in
M issouri; the grotto salamander is considered to he s;t.3tis-unldeternined in
Missouri and nationally; and the wood frog in- considered endangered in
Missour i.

(3) Reptiles: The alligator snapp inc , turtle and the scarlet snake
are cons ide red rare in Missouri.

(14) Birds: Thirteen species of rare or _ndaiigered hirds that are
Vither permianent winter or breeding residents of the >eramec basin are
listed beIlw:

.li rp- -ik i mod hawk Endangoe ( Mssa
(Coope r 's hawk Endangered in ', ss-ou ri
Rlio-shuiildered hawk Rare in) 1i. scii
Mairsh hawk Unditoerm i ntd Ii it (ts i;i- sou
Northern had cI agi c Pare iii>1i50i
King rail1 Rare inl MIiss!ouri
CommonI gallintile Ulndeteriied stLatus in NMi.ssoir 1

Lea:st tern Rare ini Mis souri
B31ak-b i led( cucikoo- Undetermined status inl Mi-ssouri
Barn owlI Rare inl >11 55(511 I
Long7-eared owl Uii(.t,.(ii,ined ;ttus in Niissouri

S.,i'-s'hit Owl Uihd(it, lid ot~ it ll i Mis;Mou

I~l W(_i M



(5) Manmn1.. : Twelve species of rare of endangcred mamnals have been
reported from the Meramec Basin and are listed blow:

Sp(ei Status

Indiana bat Endangered in Missouri and nationally

Small-footed m'otis Endangered in Missouri
Gray bat Endang-red in Missouri

Keens bat Rare ini MIissouri
Eastern big-eared bat Endangered in Missouri
Black bear Endangered in Missouri
Long-tailed weasel Rare in Missouri
Spotted skunk Undetermined status in Missouri
River otter Lndangered in Missouri
Red wolf E-ndangered or ex:tirpated in Missouri,

considered endangered nationallv
Mountain lion Endangered in Missouri
Meadow jumping mouse Undetermined status in Missouri
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to 7,233 or about 60 percent. Also, value added by manufacture was
$56,000,000 in 1967, a 40 percent increase over the 1963 figure. New capi-
tal expanditures for 1967 totaled $1,700,000.

Other activities which mark urbanization and economic growth are
retail sales which totaled $80,545,000 In 1967, a 10 percent increase from
the 1963 total of $73,108,000 (1967 dollars). Receipts for selected serv-
ices totaled $6,854,000, a 34 percent increase over the 1963 total of
$5,117,400 (1967 dollars).

The analysis of pertinent data from census sources suggests that
while Franklin County is not what might be termed a highly developed complex
region in an economic sense, it seems to be moving in that direction.

2.3.2.3 Land Use

Franklin County today is largely a rural area with only about 6
percent or 35,021.1 acres of its 594,882.3 total acres developed (Figure 15).
Figure 16 shows that of the developed land, 80 percent is used for either
residences, parks, or streets. Notably, heavy industry, a large consumer
of land, occupies a very small area (1 percent) of the developed land in
the county. Of the undeveloped land, 353,000 acres or 59 percent of the
total county area is in farm usage. This represents a 9 percent drop from
1964.

Current land use in the project area is about 35 percent cropland,
34 percent pastureland, 28 percent woodland, and 3 percent in roads, farm-
steads, etc.

2.3.3 ARCHAEOLOGY

There are a minimum of 343 archaeological sites in the Meramec
Basin, 44 of which occur in the Union Lake Project area (see Table 7), that
have been officially recognized by the Archeological Survey of Missouri.
The earliest known sites in the Basin are from the Archaic period. Archeol-
ogists believe that there are many other sites that have not been located.

The most common type of site in the project area is the village-
campsite, which is usually located in the bottomlands. The other type of
site found is the cave-rock shelter, which is found where bluffs are
present. The Koenig site, a cave rock shelter, is on a study list for
possible recommendation to the National Register of Historic Places
(Traub, 1974).
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Table 14. Located archaeological sites in the Union Lake Project Area

Village Campsites
Site Cultural

Number Affiliation Comments

23 FR 86* ?
FR 87* ?
FR 88* Mississippian
FR 101 Woodland
FR 102* 9

FR 103* 9

FR 104* ?

FR 116* 9

FR 118* ?
FR 120* 9

FR 121**
FR 126* Woodland
FR 135 ?
FR 136*
FR 137*
FR 138* ?
FR 139* ?

FR 150*
FR 173 9

FR 174* 
FR 175 ?
FR 176** Archaic
FR 178* ?

FR 180
FR 181**
FR 217
FR 218*
FR 223**
FR 224*
FR 232** ?
FR 233* Archaic-

Early Woodland
FR 234 Woodland Tested

Cave and Rock Shelters

23 FR 122* ?
FR 123* Late Woodland Tested
FR 124* Late Woodland Tested
FR 125* ?
FR 134*
FR 170*
FR 171* ?
FR 172* ?
FR 177*
FR 179* 9

* = Normal pool (619 ft. msl)
** = Flood pool (651 ft. msl)
Source: Evans, 1973
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2. 3.4 HISTORICAL SITES

Because of its key role in the westward expansion of tho United
States, St. Louis and its immediate vicinity have many sites of both local
and national historical significance. A majority of these sites are located
along the Mississippi and Missouri Rivers; few are in the Meramec Basin Area.

The only historic site listed in the Cumulative Inventory of
Missouri Historic Sites and located in the Union Lake project area is
Noser's Mill (see Figures 17 and 18). This is the only water mill house
remaining in Franklin County. It is located on the Bourbeuse River south
of Beaufort. This old rock mill was built in the early 1850's by
Dietrich F. Voss. At present, the mill is used as a tavern and resort area.
There are cabins and club houses nearby and the mill pond is occasionally
used for swimming and fishing (Rycknan, 1973).

What remains of the Noser Mill site is a substantial, three-story
stone mill structure associated with a four-story, cut-stone farm house
which was the miller's home. The survival of both the mill and the miller's
house is rare in Missouri, only one other example being recorded by the
State Historical Survey and Planning Office to date. The mill and miller's
home are listed on the Missouri Historical Survey's study list for recom-
mendation to the National Register of Historic Places (Holmes, 1973).
However, it is not presently listed on the National Register of Historic
Places.

That portion of the Bourbeuse River Valley that lies in the
project area possesses a variety of historic structures. These inclui'e
100 year old log structures, frame farmhouses, stone and brick buildings,
water-powered gristmill sites, country schools, and cemeteries. While
most have at best scant import above a local nature, nearly all possess
varying degrees of cultural and architectural value.

In the Bourbeuse River Valley as in many other regions of Missouri,
traditional agrarian ways of life are rapidly vanishing. The examples of
this once common lifestyle notated in this inventory therefore have some
historic import and constitute a finite and non-renewable resource.

A comprehensive professional survey involving the facilities of
the State Historical Society of Missouri, the Missouri State Historical
Survey and Planning Office, as well as extensive field research in the
Union Lake project area has located 40 sites or structures of historic
value. Information in the table below enumerating these sites has been ex-
tracted from a more comprehensive report prepared for the St. Louis District
(see Johnson, 1974).
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Table 15. Histori Sites, Union Lake Project Area

Site No. !pt/Descri tion Significance

1. Farmhouse

2. Farmhouse
3. Neier Limestone Store Bldg.
4. Farmhouse
5. Log Cabin
6. John Door Farm Log & Rock Structures

7. Door School Log Structure
8. Lehr Farmhouse
9. Young's Mill Ruins of Mill operating

1858 to 1867
10. Log Cabin
11. Farmhouse
12. Voss Place Late 19th Century

brick farmhouse
13. Log Structure & Cemetery
14. Log Cabin Built ca. 1850

15. Lead Mining Camp
16. Mierich Farm & Cemetery
17. R. H. Voss Farmhouse Brick farmhouse built

ca. 1890

18. Bolzenius Log Cabin Built over 100 yrs. ago
19. Stuesse Log Cabin Built mid 19th century,

well preserved
20. Crazy Fox Farm Large limestone house
21. South Beaufort school One-room schoolhouse
22. Wildhaber Place

23. Gist Place
24. Farmhouse
25. Noser's Mill
26. Farmhouse
27. Remmert Mine Area Old Iron Mine
28. Spring Creek School
29. Ahlemeyer Place Frame and Log Structure
30. Cemetery
31. Vallentine Cemetery
32. Farmhouse
33. Farmhouse
34. Farmhouse
35. Farmhouse
36. Farmhouse
37. Farmhouse
38. Cabin
39. Farmhouse

40. Champion City Bridge Iron bridge constructed
1892

Source: Johnson, 1974
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There are no sites in the Union Lake project area that are
currently in the National Register of Historic Places. A number of
sites in the project area may, however, meet the criteria for placement
on the Register. Noser's Mill (site number 25), consisting of mill and
miller's house, was constructed of limestone in the 1850's. It is the
only such structure in Franklin County, and one of the few remaining
such milling complexes in Missouri. Noser's Mill has been recommended by
the Missouri Advisory Council on Historic Preservation for inclusion in
the National Register and has been determined elegible.

In addition to this site, the Crazy Fox Farm, (site number 20),
a large limestone building may meet National Register criteria. The
structure has been brought to the attention of the Missouri Division of
Natural Resources for consideration as to its eligibility.

2.3.5 HEALTH FACTORS

2.3.5.1 Local and State Public Health Programs

Franklin County has no local health program but is included in
District 3 of the Missouri Division of Health which offers guidance, funding,
and assistance to those counties with health units, and attempts to add
additional services to those counties without health units.

2.3.5.2 Availability of Medical Services

The number of physicians and dentists per county varies in the
Basin, generally decreasing in density as one goes farther from St. Louis.
Franklin County has one of the highest proportions of medical personnel in
the Basin area. Of the 37 towns canvassed in Franklin County, seven have
physicians and six have dentists, for a total of 23 physicians and 19
dentists.

Franklin County has two hospitals: St. Francis Hospital in
Washington and the Sullivan Community Hospital in Sullivan.

2.3.5.3 Public Health Problems

The following health problems that have been identified in the
Meramec Basin also apply to the project area: (1) water quality, (2) sew-
age disposal, (3) solid waste disposal, (4) food related problems, (5)
animal disease vectors, (6) a lack of planning and zoning ordinances, and
(7) irritating vegetation.
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2.3.5.4 Local Public Health Codes

In the State of Missouri, only those counties designated as first
class have the power to legislate local public health codes to deal with
these public health problems. In the Meraimec Basin area, only St. Louis
County has this authority; all other counties are dependent on the regu-
lations, ordinances, and guidelines of the Missouri Division of Health.

2.3.6 PLANNING AND ZONING

2.3.6.1 State Planning and Zoning

At present, there are no statewide planning and zoning, building,
electrical, plumbing, or minimum housing codes, however, pending state and
federal land use planning and regulations gives reason for future optimism.

Six state regional planning commissions serve parts or all of the
Meramec Basin. The East-West Gateway Coordinating Council which includes
Franklin, St. Louis, and Jefferson Counties, is presently involved in
examining water and sewer facilities, transportation, housing, land use,
and parks within its region. The results of these studies are available
to county and city zoning commissions, although implementation of any plans
suggested depends solely upon local authorities.

2.3.6.2 County Planning and Zoning

Few Missouri counties have enacted planning and zoning codes which
include standards for unincorporated areas. In the Basin, only St. Louis
and Franklin Counties currently have county-wide planning ordinances, while
St. Louis County is the only Basin county with comprehensive zoning codes.
Franklin County has adopted mobile home park and subdivision regulations,
as well as a building code; a land use plan for unincorporated portions of
the county i3 currently under study.

2.3.6.3 City Planning and Zoning

In Missouri, incorporated areas are not subject to county zoning
regulations. The Union Lake area has several cities that lack zoning or
subdivision codes. Gerald has neither type of code, while Union and
St. Clair lack subdivision ordinances. Pacific has both codes in effect.
These communities have a much higher population density per square mile
than unincorporated areas; thus, planning and zoning are especially desir-
able for efficient land use control and promotion of health and welfare.

2.3.6.4 Future Planning and Zoning Demands

Population growth, urbanization, industrial, and recreational
development have increased the necessity for proper planning and zoning
within the Basin area. Regional planning commissions have helped Basin
counties develop comprehensive planning programs, but individual codes to
implement these plans have generally not been initiated. Neither the com-
missions nor state agencies and health codes can meet all of the specific
planning needs of the Basin communities; consequently, responsibility for
the solution of local requirements at present rests primarily with the
counties and cities themselves.
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2.3.7 OUTDOOR RECREATION

2.3.7.1 Introduction

The Meramec Basin has provided recreational opportunities for many
years for both Basin and Metropolitan St. Louis residents. In recent years,
as transportation has improved, there has been continuous development of
the Basin as a seasonal resort area resulting in a number of cottages being
built along the major streams. As the St. Louis Metropolitan Area continues
to expand, the Meramec Basin's importance as a recreational area will
undoubtedly increase.

2.3.7.2 Public Lands

The majority of the recreational land in the Basin is found in the
federally owned Clark National Forest, 200,000 acres of which are in the
Meramec Basin. Other major publicly owned recreational lands in the Basin
include Meramec State Park, Rockwood Reservation, Washington State Park,
Huzzah Wildlife Area, and Sam A. Baker State Forest comprising about 34,000
acres. The only public-owned recreation facility in the Union Lake area is
a boat access area at Union, Missouri, administered by the Missouri Depart-
ment of Conservation.

There is more area available for hunting than any other activity
in the Basin as a whole, while in the project area, fishing is the prominent
outdoor recreational activity. Although there is some flat water in the
project area, most of it is privately-owned or semi-public. Rivers and
streams provide most of the water-related activities at the present time.

2.3.7.3 Private and Quasi-Public

There are a number of privately-owned recreational facilities in
the 'Meramec Basin, including campgrounds, commercial caves, resident camps
and amusement parks. A majority of these are along the Interstate 44
highway. At present, the Meramec Basin has no developed resort complexes
such as the Lake of the Ozarks. Three of the privately-owned recreational
facilities are of particular importance due to their popularity and unique-
ness. These are: Meramec Caverns in Franklin County and Onondaga Cave in
Crawford County, and Six Flags over Mid-America amusement park in St. Louis
County. Private recreational facilities in the project area include Zig's
Landing campground and trailer park, Trutsch Lakes fee fishing area, and the
Noser Mill fishing and picnicking area.

2.3.7.4 Floating and Canoeing

The Meramec Basin has approximately 440 miles of streams which are
used for canoeing and float fishing. The Bourbeuse in Franklin County is
a winding river, floatable for nearly 108 miles across an airline distance
of 27 miles. It is relatively small and slow and is not as clear as the
streams to the south. However, it provides good bass fishing, relative
solitude and privacy, and some attractive scenery including rock bluffs.
it is seldom floatable above Bartel Bend (Highway HI) in the summer.
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2.3.7.5 Attendance at Recreation Areas

No complete figures are available on the number of visitors to all
recreational sites in the Meramec Basin. The greatest number of people
visited Six Flags Over Mid-America, an amusement park along Highway 1-44
about 25 miles from St. Louis; the second greatest number of people visited
Meramec State Park in Franklin County near Sullivan, Missouri.

2.3.8 ESTHETICS

The Meramec River Basin offers a wide variety of conditions esthet-
ically attractive to people of varied tastes. The rugged terrain along much
of the main stream of the Meramec is in contrast with the more rolling hills
of the Bourbeuse Valley. Tall, sheer bluffs, caves, gentle meadows, streams
for fishing and boating, woods, wildlife, and pasture land provide many
pleasing esthetic experiences. Figures 19 thru 24 show some typical views
along the Bourbeuse River.

TWO-49



*1 ..~.1 I :

dAl LOS"r

o~ / AF R A~N K_;i'

a an e 4

J E

41I



stiff

, ' - 141 F& ton

61

TA E~f C~ PTA V'S ~S' P MAF,$5

GEO"> G -4- f 8 WATER RSUC

MM..

V If

nne Te

t*

J Ft

VERCE c7  ASN MSOU

/ PLAI EI



CORPS OF ENGINEERS

'Alm

c.

A-E f%I

6.(.

N * -u D

~- ~-'~4--~ ~' ello

0e~4~~?

S'JG6~OA
kip.*.e



U. S. ARMY

sAYASOA , ___

,ET / N'

~Yn, ~ O.~jjN. s

q II

(amm,,

A II
-SJE

HNYI..Y.Y SY(M'CSE

-"e S. SEAE

eo)) Ce g ACOIIO [

'C

9 9 '-- cft EACTO..

CAY 4AMSCi

ceoo' OF TH O M T ONSI A,TC Su

Coo-c"'-

0.0R~ CCACOTI

Alm. E .-.- 1 SolDOLMIT

S.Y M DAT WAM CON 714 PM 'KWKMPO as IMR CRVR AIMSOR
DCIO.01oo"R FeUIE89AtAMN O N 09 CHASCODOLMITE

Co-"O FREE DOOITS S ASASAT LSARMY EIIIN EE ISTRCT ST OUI

4~~S LOIS Mn, , O .

0.0/ C SONSE TEAS

PLATEL 2



,-TTE ~u. AM~~OASPmNGFiE fl.M0 (~1TAl~ MERA&WC !Y

E-W PRECAIAE A't

SECTION A 2

OZARK ULIJ7 
MERAN.C P .ER BASIN.

~AAA As A ~ C" ~"~---GA5C440f. RSIA

PRCAK 4JN

SECTION S-B2

MERAMEC RIVER aASIN

B,

A



MERAMEC I tR 8A$IN
COr'ER

/ I QUATEPSRWWr

OOVICAN

PRECAMIIAN AIWN

B2

MERAWEC RIVER BASIN

ST F IRANCOIS UTS CRETACOWN-
-srRAcosqtvRQUATERNARY CREAOUS

- LPAN

ODO VIC AN

PRCAP.RAN

CAORA

~~~~~~ 
act !* 

e'p'c- t~ '9

MERAMEC RIVER BASIN, MISSOURI

UNION LAKE ENVIRONMENTAL STATEMENT

GENERALIZED GEOLOGIC SECTUIS
US ARMY ENGINEER DISTRICT. ST LOUIS

CORPS OF ENGINEERS
ST LOUIS. M0,

RLATE 3



R4Wv-1

C ,

SEAA6



T43N

T42N

LEGEND

>C7 7jGROUND ELEVATIONS - M S L

5 00-6OO

-. [7 TOO 800

L 'Tl 800-7900

7900-00
S~oo-g9oo

9000-100

T41 N 
100-10

F OLOOD CONTROL POOL

SUNION LAKE ENVIRONMENTAL STATEMENT

RELIEF MAP

U S ARMY ENGINEER DISTRICT, ST LOUIS

CORPS OF ENGINEERS
ST LOUIS, MO

SCALE IN MILES ~. ~- . ~AA~-
1 0 L 2 ,D'-

I PLATE



COMPOSITE STRATIGRAPIIIC WEST FACING N

COLUMN FOR UNION LAKE 3/4 MILE UPSTA

AREA OF DAUSITI

P9EILVA.IANOtttF*A$$

SY M CHILI[MA. - 8 AOLD AS TIE.9 5( OCCAI#NC *"* Io1

W YSnAY.OI

)-

Iloslo£

hime"
OSSSUAm ag

2 SII EUoo I. it i ol,

> 2 llTo
0 4o . l.Q

UTS-0- S 
51  

l~lt

40
-uTE Z.Aof" En~YCIE 

R

U AAMAAOE ~ 3 ~C=:,Z

GoAxIE 
_1Sl(E .1 - C- 

-~o

U)z
)0- 

D LO%(1

POSSAYIQI

oz LESEN

2 > owls

fi oNT~o

2- .... S" 11DLO 1

ISYW~~TPIA OYN 151 5 CL

LAVi T

I oAflo

4 SIC.I AIIECIESASS DOLWIY

SELSSY COVAIII AVIIP



WEST FACING BLUFF
3/4 MILE UPSTREAM

OF DAMSITE

OVERBURDEN4 THlE OVERBURDEN CONSISTS PRIMARILYS OF

RESIDUA, S0OILS, CH.ARACTERIZED BY A

CHERTY CLAY MANTILE INE SANDY LOAM
AND CHERSY SANDY LOAM

ROUBIDOUX - PREDOMINATELY A QUARTZOSIE SANDSTONE WITH LESSER AMOUNTS

/FORMATION OF SLIGHTLY CHERTS DOLOMITE THE SANDSTONE 1S COMPOSED of,

FINE TO MED-iJM GRAINED. SUONOUNDED, FROSTED QUARTZ $ANO.

T~IHTLY TO LOOSELY CEMENTED COLORS ARE COMMONLY REOJAM

OR LIGHT YELLOW AT THE SURFACE AND WHITE IPITHE SUBSURFACE

__ ~1/, OGACONDE PREDOMINANTLY A LIGH4T PROWN. ARES. CHERTY. PINE TO COARSE
CRYSTALLINE DOLOMITE FOSSILS ARE RARE EXCEPT FOR WIDE9-

4, -_ASPREAD MASSES Of CRYPTOZOAN

VARIETIES OF CHEST INCLUDE

I OOLITIC

NI~S~IlYINN YN* / SMOOTH. WHITE PONCELANEOUS

A.0 'U..LEN .P CHN' Af Z 3 WHITE, POROUS. EARTHY

CINE.YANYS INllK. AME FOGRM 4 BROWN ANS GREY BANDED

QIITC.OP PATTERN Of THA S BLUISH. DENSE. HARD. AND SHARP
ASCONADE FORMATION r

0
CHEST OCCURS AS HORIZONTALLY DISCONTINUOUS NODULES.

[ 1 FINGERS. AND BEDS

NoRINS SNOW THIN INTERVAL 10 ______ .tu

, ONSISY Of YYPICAL GASEORADE

001. UNITr

sgRTIN CAYI.R

,'COG 0ERED ANSOESapast

TYPICAL GUNTER (MARKER BED ZONE)

r-L- ...."', 0--CMERAMIEC RIVER BISEN MISSOIAI

OILUNION LAKE EWVROUMEI4IL STATE"T

u S ARMY ENGRIEER OISTRICTI ST LOUIS
- ~ICORPS OF ENGINEERS

$Msta"IN ST LOUIS, MOD

PLATE



T43N4

pag

*maw

T42N P4.

pam

0.

T40N



R 2W RIW

0.

T 4 3 IN

IS- 04 T 42 N

0.00

of U

T 41 N

SYMBOL FORMAT ION
PENNSYLVA4NIAN -CHELTENN4M
ORDOVICIAN -JEFFERSON CITY

00 0 ORDOVICIAN -ROUJBIDOUX

/ L~j ORDOVICIAN - GASCONADE

/ l 3a::1i CAMBRIAN - EMINENCE
SYMBOL FEATURE

09*/- FORMATION CONTACT
* -< CAVE
/ ' SPRING

', -~ , PYRITES MINE
. FIRE CLAY PIT
0 GRAVEL PIT

MINE OR PIT. ORE UNKNOWN
'p 1 ~APPROXIMATE ELEVATION

FLOOD CONTROL POOL
- FRANKLINCO.

- -~-.A ~ CRAFORDCO.MERAMEC RIVER BASIN, MISSOURI

UNION LAKE ENVIRONMENTAL STATEMENT

LAKE GEOLOGY AND MINRAL RESOURCES

0. US. ARMY ENGINEER DISTRICT, ST LOIS
CORPS OF ENGINEERS

ST LOUIS, MO

PLATE 6



N --

-El

*MOS&AI, 
Ia R

&E.C -T.LO

LIMITE 
-C

........ .

MERME 
'VES.t,9

o..,.ESV-LL( PA&MEP F UL

19

k ,4... 
k20

ARKANSAS
rENNESSEE

!" V *EE V



N P0P6

/ oo 4

iv ......

: I N 1 A N A

,-,0

0."C,.*LPTN - Q i

t /,SC AL E: MILES

~MERAMEC RIVER BASIN. MISSOURI

i UNION LAKE ENVIRONMENTAL STATEMENT

SIEISMIC ACTIVITY &MAJOR STRUCTURAL FEATURES
{ h ' ' US ARMY ENGINEER DISTRICT, ST LOUIS

CORPS OF ENGINEERS
ST LOUIS, MO

*.,..PLATE ?

k6--



FRI; 7

k ~

I '~ 0

A

//

k. ~ D

0

C,,

C',

4 -( I

~1)

) V

,~ ~

______ / -~



At

VICINITY MAP

I~ nsw 0

""JNIQN LAKE DAM

FLOOD CON?4OO POOL

4 aU

;01 B a I (li
:. 5-mo

* *u~12 3 1 3

LEGEND

-- District Boundary Sampling Locations
*7 Sampling Station UNION LAKE

PLATE



I&

C--

KANSAS CITY

DISTRIC NOKDSRC

LE6E~ Mrame Rier Bsin Misour

COLECIO LOC I N I
kO RTVLV1 NOLLUSC

U.S Am EgnerDstitS. oi

Cop of En1er
6 LA IIo!



-4 -' ; 1 /1

,- .j " ', , . - - • -, \ ,,"-

. , " 
I 

-- I
. : ". ' ' .. ' " . L' ..., 2' ) ' 

.. , ".I,

A " ' , , - -- -- " ." .-N

- ': ' r A . ..

* 
-

,, 
-,. , . \4 . .

' 1 '" ",' " , -.

/ ./ .-
flr . '. . . . -

,' .i 
,4,s" '"..

'A 
_: .. .

t ' "

"1 '4 z,' ' -
' .. -" "" % A r ' . .. - 's ....

N ''' -4 
i& r



LL



LA

La

it ~ij

LLI~f a I
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Figure 4. Kratz Spring.,

Figure 5. Kratz Spring.



Figure 6. Typical pool on the Bourbeuse River.

Figure -I Typical riffle area on the Bourbeuse River.



Figure 8. Good wi Id i fe habitat along the Ilourheuse River showing
,m itrpiiinOf forest, cropland, 111d annuL weed.s

Figure 9. Interspersion of forest and fields typical oif the

hlouirbeuise River Valley.



FIGURE 10-POPULATION TRENDS AND PROJECTIONS
FOR

FRANKLIN COUNTY, MISSOURI
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FIGURE 11URBAN AND RURAL CHARACTERISTICS OF
THE UNION LAKE AREA POPULATION
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FIGURE H EMPLOYMENT BY INDUSTRY GROUP

FRANKLIN COUNTY, MISSOURI
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FIGURE15 LAND USE IN FRANKLIN COUNTY, MISSOURI - 1968
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Figure 23. Scene along i'ourbeuse River.

Figure 2 6 . sC(,j- of Bolirlmiise R iver Val 1 cy near dai sit(,



I IHA I f Wlqi I P OF TlE PPOPOSE!) ACT ION TO LAND USE PLANS

3. 1 G HNERAI.

Isp ite t he fact that Frank I in County is in the path of St. Louis
urban sprawl , I ;l aI.;C ordinances are scat tered and only a regional land
use pl in has heo'n ,tdopt-ed.

3.2 PLANN IN(;

Hie land use plan for the sttdy area was produced by the East-West
(aLewaIv Coordn ating Council in 1973 as part of the larger regional land

so plan for the St. Louis Stnd.,rd Mletropolitan Statistical Area (Plate 1).
IIh( plan ind:catLs titat Franklin Cotintv will maintain its rural character
w i 1 future itr )ta dcvlopment occurring in already existing towns, shown as
Irce standing service areas and regional commercial centers. Recreational
land is plnned along the Meramec River and for a site which appears to be
the proposed Union Lake project. ITatitutional and industrial centers are

located it ilready existing facilities. Interstate 44 will remain to be
tie major tIghwav for the county.

A comp rehonsive plan was designed by the Franklin County Planning
)e tartment in 1969. However, only the subdivision regulations have been
inple;aentod, the total plan has never been adopted. A revision of the 1969
compre lens ive plan is currently under studv.

3. .,ON ! N(,

At present, there are no statewide planning and zoning codes for
.Missouri. Therefore, zoning in Franklin County is limited to that on the
county and city levels. Zoning codes for Franklin Cotntv and its unincor-
porated areas include mobile home park and subdivision regulat ions, as well

as a building code.

In )lissouri, incorporated areas are not subject to county zoning
regulatioas. Several of the major towns and cities in the Union Lake area
lack zoning and subdivision codes. Gerald has neither tvpe of code, while

Union and St. Clair lack subdivision ordinances. Pacific and Washington
have both codes in effect. These communities have a much higher population
densitv than unincorporated areas; thus planning and zoning are especially
desirable for efficient land use control.

3.4 COMI'ARiSON OF THE PROPOSED PROJECT TO LAND USE PLANS

An examination of the regional land use plan shows no direct con-
flict by the proposed project. To the contrary, the planning agency appears
to have had the proposed project in mind when drawing the plan. It would
appear that Union Lake is expected to be a part of the recreation resource
base for the St. Louis region.
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3.5 COMPARISON OF THE PROPOSED PROJECT TO ZONING ORDINANCES

The proposed project does not directly conflict with existing
zoning ordinances. However, possible impacts of the project such as popu-
lation growth, urbanization, industrialization and recreation development
may bring about indirect conflicts because of insufficient zoning and
planning.
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4. EN\:IRLNMENTAL IMPACTS OF THE PROPOSED ACTION

4.1 PHYSICAL IMPACTS

4.1.1 THE IMPACT OF CONSTRUCTION

Earthmoving and blasting operations, concentrated in the area of
the dam, will be a source of noise, vibration, and dust for approximately
two years. These operations will disturb some recreational pursuits in the
vicinity, especially at the Ryker's Ford access. Construction of coffer-
dams, borrow pits, haul roads, etc., will result in increased erosion and
in the compaction of soils in the vicinity of the construction. Erosion
will cause a temporary increase in the turbidity of the Bourbeuse River,
and this is expected to have a temporary but adverse impact on the aquatic
organisms in the river.

It is estimated that the maximum overall sound pressure associated
with construction will be 65 db at a structure 0.25 miles awav (the site of
the nearest residence).

Reservoir clearing will result in temporary air pollution if burn-
ing is permitted. In addition to loss of wildlife habitat, and a resulting
decrease in population size, some animals may be killed in the clearing
operation.

Environmental protection provisions now incorporated into Corps of
Fn.;ineers construction specifications are designed to limit these adverse
effects to the maximum extent practicable. These specifications include
provisions for prevention of water and air pollution, re-seeding of worked-
out borrow areas, Lrosion control, and prevention of unnecessary damage
to trees.

All contracts specify that contractors shall comply with all appli-
cable Federal, State, and local laws and regulations concerning environ-
mental pollution control and abatement. Waste disposal by burning is
allowed for certain materials such as timber and brush, provided that such
burning complies with Missouri Regulation S-Tll, Open Burning Restrictions.
iefore a conrract is drawn up, the regional office of the Environmental
Protection Agency will be consulted to determine local air pollution stand-
ard.-, and these will be included in the specif icat ions.

4. 1.2 POt)Ol FLUCN'UATIOIN

Rtservoir operat ion 4tudies were based upon ;a 48-year period of
reA ord (1922-19h9). Hypothetical reservoir pool elevations were developed
from these dati. These studies indicate that, if the project hiid been in
plaice diring the period of record, th maximum pool ell.vition that would
hay,. occurred would have been (50.8 feet m.s.1. During tle Itlod of record,
th- I.:ike'q leve l would have been .Ihove the joint-use pool elevation for ;
total ot 1( lays during the recreation season. The minimum pool elevation
during this 48-year period wotild have been 615.0 feet m.s.l. The average
annual pool fluctuation would have been 8.3 feet, with a maximum of 32.2
feet and a minimum of 3.6 feet . Pool stage frequencies are shown in Figure
1. Table I indicates the acreage flooded at various pool elevations. The
pool stage duration curve is preseinted in Figure IA.
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Most of the floods which produce high lake levels will occur during
the months of March, April, May, and June, with the pool receding to joint-
use pool elevation in July and then holding steady or falling slowly during
the late summer and early fall seasons.

Droughts occurring during the summer recreat ton c cason would result
in lower than joint-use pool levels, leaving a small portion of the lake
bottom exposed. The water surface level can be expected to fall below the
joint-use pool elevation once every 1.5 years, beginning in mid-July and
continuing through late fall. A one-foot drop below joint-use pool eleva-
tion would expose about 146 acres around the lake. A two-foot drop would
expose approximately 279 acres of lake bottom. Consequently, extensive

"mud flats" will not be a significant problem at Union Lake.
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Table I Union Lake acreage inundated at various pool elevations.

After 100 Years

Init ial Sedimentation

Elev. Area Area

(ft.) (aI. ) (c.)

610 5, 19 5,207

611 5,521 5,359

612 5,647 5,485

613 5,788 5,626

614 5,913 5,751

615 6,048 5,886

616 6,176 6,014

617 6,306 6,144

618 6,433 6,271

f 1)* b,559 6,397

620 6,719 6,561

621 6,833 6,689

622 6,974 6,844

b2 7,099 6,983

624 7 239 7,1.30

o25 7,475 7,380

626 7,692 7,611

h27 7,902 7,828

62 8 8,094 8,020

629 8,288 8,232

610 8,472 8,423

1 e 8,664 8,622

612 8,829 8,787

613 9,023 8,988

634 9,201 9,173

635 9,387 9,362

636 9,569 9,548

637 9,742 9,728

638 9,918 9,911

63() 10,108 10,108

640 10,287 10,287

641 10,474 1.0,474

642 10,656 10,656

643 10,843 10,843

644 11,127 11,127

645 11,213 11,213

646 11,397 11,397

647 11 586 11 586

648 11,783 11,783

649 12, 136 12, 136

650 12,462 12,462

651 12,863 12,863

*,Joint-use pool

Reference: [IS Army Corps of Engineers, St. Louis 1969
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4.1.3 THE IMPACT OF SEDIMENTATION ON UNION LAKE

The 100-year sediment storage at Union Lake is computed to be
13,700 acre-feet. Total storage below the top of the joint-use pool is
160,500 acre-feet. Based upon the present rate of sedimentation, sufficient
storage volume has been provided that all project functions will continue
for 100 years before impairment of these functions will begin. The lake
will eventually fill with sediment; however, if the rate of sediment yield
remains constant in the future, approximately 1100 years of deposition

could occur before the joint-use purposes of the project could not be met.
The rate at which the reservoir receives sediment is directly related to
rainfall-runoff experienced in the Basin. Accepting the 100-year volume,
the long-term average annual rate of sedimentation would be 182 acre-feet
per year. This volume is distributed from the maximum elevation the res-
ervoir attains in a year, down to the existing channel invert of the damsite.

Sediment begins to deposit when the velocity of tLe stream
decreases. When the free flowing stream enters the reservoir, the velocity
approaches zero. Therefore, bedload and coarser particles of thL suSpended
load begin to form deltas. The finer grained material moves into the res-
ervoir until the velocity decreases below that required to keep the mate-
rial in suspension. The very finest grained material will -ventonliv set-
tle out near the dam, or be passed through the outlet works. The Ieat ion
of sediment deposition depends on the reservoir pool fluctuntion and 1,il1
continually change. With the small amount of average annu:rl sedirment
expected to enter the reservoir through pool fluctuations and floods on
tributaries, it is impossible to state a rate at which deposition will
occur at any specific elevation.

4.1.4 WATER QUALITY

4.1.4.1 General

The water quality of the rivers and tributaries in the Meramec
Basin is discussed in paragraph 2.1.3.3.

4.1.4.2 Water Quality in Union Lake

The overall quality of the water in Union Lake will be go-d.
During initial filling, the biochemical oxygen demand generated by the
decomposition of inundated vegetation will lower oxygen levels in some
areas of the lake. As filling progresses, and in subsequent years, this
will become less of a problem.

The lake will tend to equalize the qualitv of the water with
respect to pollutants. inflows of vari;ible qualitv will be diluted by, the
lake water and produce outflows of mor, constant quality.
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Strai! cationretcr5 tilte layering of water of dii et tdni
ties (inl thiis case,* based on temperature) in i lake. Thermal stratifica-

t ion of Union Lake wil1 occur dluring the summer and po:;s iblvl during thle
winter months. Normal lake turnover will result in complete mixing of all
waters in the lake.

Carbon dioxide, 1)[, alka liniitv , and ha rdness in the lake Water are
Lar-lely determined by inf low water qual itv , the character of* the Like,

soland biological act ivitvy, whuichi in turn1 ire 1 arge Iv in flu enced by
thermal strati f icat ion and its effect upon ox''gien cond it ion.-. During st rat-
if ication, the deeper lav'er (hYpol imnion) will develop hi gher LOucent rat ions
of carbon diojx ide1, lower pHi, dec reased di.-ssol ted oyven , ji a ca,ed hardnes~s
anld highe r valu-es) Of specific conciuc taneec thban tit, upper 1;aver (ep ili ;nion)

The turbid itv Of jut lowinz, wi-r ill lie illu Ll~o in He ,
Ofcn~ et nereased longitudinal velocitv. I hk nign,-i tr: ilitvs I

i- 1 i in ;t',rm runoff and wil 1o ll, 0' 1 p1 ,,t or u-I t

in-, ma~i 1n poL)I l t te lake ,:iI 1I ren k .Ii ) 1 1 L ' t t il' 1 1: Clt irt i n ' if I!"

oi wvi: .- r I a the I-ike. Hi h gli in I o-: 'r '1 p a I C-1
prior deitrx;release, I]( iu:-l lei 'e' it -:t
51-'d insI't. IL ion) si I cau ISeC rL'diiCiL ion 111 i1 a r t I-IiIt I

rd I 10cet 04 i t 1e1o 1 OCi Iou I ii I
o! Lihe Ii ii''iif: m -l I n,. ciir r !ir i ' Z:il

tl). uk-) dluring iligbut vii P - 1

110he b cterliological L c ! '1 1' t I I "t , l ,
iil Ill t hi't hi1 ic.r i a con( -lit i* t i 1 -'1 I i llt I T :.I 'I ril

storait,(e. Ie a eoel i I or 1 .J ter I-i LIi l I l " t -~ [It I i1;1'' 1'':': 11'"' i

t o 1 400h counts pe),r IM) i inl tin h,, i 'c-- i ' j< ; si I k . 1i I itf
s;t andard, I liit IfecalI c ol ieor!1,"' 1 n1  It I it is to l--( til ' , Ii111t pc r
1 0 l nIl. ton wilo Ic body cenlt 'itt r,- ia-i tel 7 . A t ie( I i c w- tictI-ia. I con-
en t rat ionsocI O'i it tii reqil-it tI , ind Isn I,-d. -iir i n -I or;'; :01I , iand i-caus

o)f the beneficiail ;i, ioin o! the I i,-c -vein, buIcti-rial leveV] sOleil(I be ub

siattaillv Ibeiot current slt en ;till~irds.

Tastes and odeor-, in thle ike' May deCve 1(1) dIue to lyd ro geti s-IuliidC
p rod iiced inl th l hype i l jii or I rem e ngaii i ext rae t s and secretions from
living or decovipos;ing al ao hdrogen suilfide wiIll be lire-cunt during the
first few years it ten Cie like, fills, but will dissi1 .,te as the lake ages.
P'resent 1 eve 1 s ' 0 pliespin'rou '5I nI S0 Ii dS were i pht in some arieas . The se
vA Ilies exceede'd thI -lie .- e i.r a I v re(- ci i , d as thle inimum levelIs above
WhiIclh trniib Iesom-lt ailgac h 1 101i'i eVe lop. These a I ae blooms will i nense
ain" Ias te aind odor P rob 1ems re liied to thle lake. The potential for hiigher

productiittv inlie Ic :ke wil I hC beinineidb thle ret en tion of these nutrients.

Fut roph icit ion in, a t err, ippilil to thlie agin 'I, of- ;I laike throu~gh

li ;It( cciiniil 1t i it oI on i i , iii inor-, Ill i , ed irielts ;. lit roph i cat ionl o f

Vn ion wi, ilIli h,ice -i I pciti ip 'llv b v nutio et (eiri-hment as, a
rouul t of'r'~ii dt,(,nip' iti , fil i, like pol lwi ioni I rom externa~l
'bulrct-s . ,\l p re 1 ;I 1 ti s- will 11), t i--liit I-I -1'-vi i a i rk-uilt (,' the



decompos it ion of o rganiic mat ter and (lie Subse;kque'nt re I ease (it nut rients.

SouirCO esOf Organ i c p01 tnt ants in tie [Inion ake, ire a inclIud e sep tic, plants,
muni c ipal t reat ment plants, sewage Lqoon s, clutbhiouses , ind iud us tLrial pro-

cessp1 us agrieni tural act iVit i(',. IIowe%1er these sourCeS aire widely
scattered t hr OUghont tile area and t he to t] i ingi c t shon 1d no0t he ye ry signi-

(inI[t . Additionallyr, tile enj(or,,emnt of Federail laiws pertatining to clean-

inc, of thle nat ion's wat erways.- ShOi 1d lirlt nr al1lth te probl1eml of
Out roph ikcAt ion of- Union Lake.

A summ. rv of hene(i iiLil and1(1( &'r iflk't i l l CLtS 01 c Union Like art'

1 i at ed .1 s lol ows:

1)I Reduttion of turbid jt\', silica, color, andi co lii orm ha~Cer il.

2) Sharp vairiations in d issolv\ed mine rais , hard ties s p11 , and

IiiiVare l essened to approximate coust aint levels.

'0 Entrapment ot sediment.

h. Detrimental Effects:

(1f) Increased algae growth which mav cause taste and odor problems
an1d eutrophication.

(2) Reduction of dissolved oxygen in thle deeper parts- of thle lake.

(3) Increase in carbon dioxide and frequently iron, mianganese,
and alkalinity, especially near the lake bottom.

(4) Increase in dissolved solids as a result ot evaporat ion and
dissolution of rock materials.

4.1.4.3 Water Quality Impacts on Union like Be low Iam

A water quality control weir will he located prem(albout 5)00
feet) of the dam with a spillway crest at elevaition 599. feet mi.s. I., 20 feet
below the normal pool of 619. Thle weir willI fliinction much like thli we ir inl
the dam at Meramec Park Lake, where approximallyI 93 Iperckt'nlt Of the water
released will be from the epil imnion and thle rena julder Vill he f rom(1C th 11 hMe-

c line and hypolimnion. Since most of thle water will he lriwn f rom above t he
tliermoclime, the water released downst ream through tIlhe cout ro 14 51 nict ure
will he of a similar quality to that whit'hI pre'sent I,, exist s inl 1he Rot heise

River. The water will generally be hligh in OXVygenl, e'xtrrent'- lx'car, and

have t emperatiures similar to those which present lv exist.
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)oan.st ream releases will be lower in bacterial levels, and these
retci. s wi 11 tend to be more uniform in qualityl than under natural condi-
tions. the abil ity ot tile lake to eliminate sharp variat ions in dissolved
•Aiiiitrali, ph, hardnesS, and alkalinity will result in a better water qual-
itV in the downstream release. During flood periods, water impounded will
be held long enough so that much sediment will have settled and large con-
centrat ions ot organic or inorganic matter wil 1 have been diluted prior to
dOwnstlL rea relcase.

Strat it ication of the lake may cause downstream problems i cert;
c(Oidit ions exist. A pollutant entering the lake will settle into the laV-
of waiLer of n equial density. There is a possibility that such an tff lueill
c,,)ld laver into tile upper twenty feet of the lake and be pulled over tie
i.etir and discharged directly downstream. Under these conditions, tle down-
:tream release would be of lower quality; however, this is not expected to
be a problem at Union Lake because of the dilution potential of the lake.

Downstream flow will be augmented during low flow periods and
c0111 ined within the banks during periods of high water, thus alleviating
the extreme conditions that normally occur during the course of a yes r
lbis relat ive staibility should benefit most forms of aquatic life now inhiis-
it i ng the river. A decrease in turbidity in the dournstream releases will
increase the zone of light penetration, and the reservoir release should
contatin sufficient nutrients and organic material to maintain approximately
tile same level of productivity that now exists in the river.

4.1.4.4 Water Quality Investigation Program

WitLer quality changes resulting from dam construction, land use
Ch:uAges, and lake filling will be continuously monitored at Corps of
Engineers water quality sampling sites located above and below the proposed
dam. onitoring will occur monthly to determine the physical, chemical, auW
biological conditions. This investigation program will continue indefi-
nitelv after full impoundment to determine if degradation in the stream or
lake occurs. A program of this type will provide a warning of detrimental
C1 tects and pinpoint any poss i ble causes of degradation. Analvsis of watem
qli itv cata throughout the construction and operation of tilie project will
.-id in in. ikin chlanges, if required, in the operation or future design of
dam project-.

4 .1.5 IF' IMPACT i)N SOIIS

!4 . I , 5. I (;Cu 01-'a l

I ie eCaIdelr is directed to paragraph 2.1.2.3 for a discussion o'
i I>, ill t he pro iic sires.

!4. I . I.) Up 1 and Soil s

,a. U lion So i IS: [lie shi-oreline oft tle lake will rest almnost cIi--
tirelv etn we"athered itn1ion soils. However, is the project will lit, chiefl,
within ntrrow calIeyc , for the most part oirroinded 1y hills, tilt, shore-
lIinc will 1i priii ip.llv uplon tilie more wc thered Union soils. Since tie I ,
irt, tihe more residltlI materils, wave action sImlnold not be seCvere and shio-, -

link, er,-;ion !hokild bc mininimal.
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liiivo~iTh Union soils are geneorall%, clis-ed b%, the L:.u ens ion Divisijon,

1). Lebanion Soils: Surface eros-ion of hlit Lelvanon silt loiri shIould
not he compli cated by the proposed 1 ike -; i ne t hes,0 >.o' i I' aire sioew rt-
iivtod igoograph i caill f rom the lake o; !to it. sol 1*.

4 .1. 5. 3 Bottomland Soi I

Huntington Soils. Tile hottomiZand ;soi 1; ill :11)i hl tow tlitpr ject
a rLoa ho long to thle Hunting ton Group, andi are oniGor d r1nt nra 1
so iIs . These -.oil.-; would he inundated in thet- project irL a.

-4. 1 :. 1 111 % C L T N NLIN ERA L 1)E1)o S I TS

4.1.6.1 Ge n eral

; e reader is directed to prrah21. 2.2 t or i i-<tsof
r-inioral dleposits- in the project aireai.

Thie 1962 ''acquisit ion pol i cy wil h e impleme,,inted .i t i; r, s Prct t
the act iiis it ion and/or subordinat ion o t ni ine rai I% i hyastr i ct inlterpreLt at ionl
i.e., generallv, fee title to all stihsnrfaee inltere'LSts Will hO alCqilrOd inl
aireas required for all structures, aire requ ired f-or p~ro o. 'Itopr iena
paii c use, incl1ud ing access,* andi in lra where the .- Ikw no7 mineral
interests is nominal. The reservat ion oi miinerail riLi t , whor)( ooo-0a
w ill not interfere w itht project puirposes5, will he p rod icat &d ipoll the
(Governments's right to regulate their dvIopntas to ,Iiiainatt aIn inter-

ornoWith pr-oject purposes and to mmO omvavr i5ttti thc
environiment, including aesthietic ites

4. 1 .6.2 Sand and Gravet Iposit s

Gravel deposits of til Ito Dn r IeCuC R Ve rtI V;I 1 I t'' ire0 t 110 re s )i t
eros ion from Itigher elevat ions and depIosit iOn in li ii I erOS . A fterI thIese
deos its reach thle valleys, they are, graditalliv worked lewlistream h". wateor
currents. Since the dam WoulId he a ha rrie r to thle downt ream movemient o1
thle depos i ts, the amount of gravel transported( downs treaml of tilie dlar wonu1(
sl1ow the downs tream movement of the gra ye I d epos it s oXi t iw nb elow t he dam).

The impact on thle sand and graivel re sotire ewfi rosti I t f rem t hr-
direct i nunda tion of sand and gravel in t Le 1p)roj i r t Zi rI I, i ld f rom :t ret a1_
dat in of sand and gravel replenishment downust reattt ot t ho eso\o
Hlowever , the poor qua I it y of theit sa'nd and ra'tveldoe i inl fihot' oe
area, dlte to their high chert rent ent , makes tim (it ques t i onal. I, o, onlollic
Value.
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4. 1 . . i Firc Clay oesi

Ire c I v '1( it 0cc,': :o-s inkholo ilIl in-s sc'attored throughout
*the up linds near t h1o pro ect ir,- . No' knovin i re cmav deposits will be

Q ~Cted by h r1 rve in .o..I i osIh hat undiscovered de-
px)Sits mayho iuiki ed I"

41. 6 .4 iock ')uarrieos

Some)' rock so itait for bilinvu stone or- cru'IShed stone occur,; i n
areas wh ichi woulId be i niunda t 0(1 or 11 1 tc t ed by. changed igro'indwat or cnnd
Lions. One cont inuoous c ommte rc ial qua rrv ope ra ted by, N.ehe r Ions truc tion

Cmayis known to exist. Ifowuve r, eqti i or betor so it (it es w'hiich
wompane unat I ected by\ the prOjeCt , occur- in rthle aJrea an1d wi'jl 1-1orO taif

4.1.6.5 Iron Ore

Iron ore occurs in the project area as both deep seated Prec-a:-,rian
hydrothermal deposits and shallow filled sink deposits. The filled sink
deposits consist of l imonite and hematite caking iron so] -ide deposits of
pyrite and marcasite. One such mine, the iLislie, will b, inundated; ow
ever, it has been abandoned since 1937. No other filled sink mines are
presently in operation and no known economic prospects, will be inundated.
Precambrian iron deposits consisting of economicall\y valuable magnet ite
occur within the project area. These deposits lie several thousand feet
below the surface and thus w~uld be unaffected by the res"ervoir.

4.1.7 THE IMPACT ON FLOODING

4.1.7.1 General

The reader is directed to paragraph 2.1.3.2 for a discussion
flooding in the project area.

4.1.7.2 Union Lake to Confluence of Bourbeuse River

The Union Lake will control about 290 percent of the runoff tr(.
the Bourbeuse River watershed and release a maximum of 4,000 C0.- 1l-'-
quently, the extent of flooding downstream of the dam will he reduccd.
Table 2 shows flood reduction potent ial of Union Lake at a point 11St iou,7-

stream of the confluence of the Bourbeuse and MeramecRies
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4. 1.9. 2 Groundwater li-VeIS

Grondwa ter rises in a re lat.i vi I uniform ma~iner wi tI inc resing
distance from the river and its tr ibut aries. The 1 eve 1 a were deermined
f rom the s t Udv VOf 243 wellIs and d ri I he 10 CS in1 plrepa rat i on ei Des, i ,n Monie-
randuir,- No. 3, Site Geology, (U. S. Army Corps of Eng ineers- , t . 1,eti is , 1970).
I'he grondwatoer elevation is prima r i I\ dependent upeon d i: at am' t L' t h,

Stream it feeds, and relatively independent Of k-1 oun1d -,Ur [-ice irrelia it icos
and reck tvpe. Seasonal flue t at ion near the dam a i t hac: Iq en1 fet ad to he

negligible.

Aft er the lake is f ille0d, geidaterI e'.' 1 Wi I I r ise bcause;t t hC
Like sun race, rather than the Bourlbeus.e ;Ivrl surfae, Wil I i I tnot
I ownr 1 imit of the groundwater e levat ien . INi thit afew ex( ept ieus.- the c::i.at -

in i~nendwaoreLevat ion1s in t he reser'lVoir div iVdes ieho tic peue
ireel elevat ions; (619 feet mi.s. 1. normal pool and 651 feet mi. I. . flIood
control pool) and grondwateor flow will IStill talke p1~lL 11c e 01re the divides
toward the lakoe; thus, thle re will not ho leakage away 1 remi thle lake . 'Ii 10

now greunidwa ter lovel a t rho shore1 I noti w i I I he co i nc i den t wit 1) t:he lake
level , with the amount of g roundwatoer rise decreasing prepot-tiou:i tel% vWi thi
inlCreas lug di stance awav fronm the lake [evel1 and t owa rd thle di i . 'IW 0
low groundwater gaps, p05 i b l% caused by hleavy pumpinug ofI vat i e r
exist ill tile divides which may' require remlediall L etnu Oprvt
leakage; however, the reserx'Oil rWill ret;]in w,)t or to thlei, o ILeg i tted
hv pro ject Ii irpeses.

Due to the rather steep) and ruLggeLd tepoitrapliv o tilt-ie~ tilt

gr7oundwater level is rather deep henea thi thle uplainds that w ill be above thle

p~ropose(] take. Although groundwater love, Iill IIrieli rL'aul tant lvl
will1 st I I I ho rather dleep. Thus, no si gui f ic~nt proh e!'s- sulch asL, septic

tank probliems , wet basements, ncirsliv lands,* or ote tir problems frog non lt Iv
:usseCiated w itlh groundwater rises are- expe'Cted to occur. 0110 eneI c ii
aispect :iii ho thle incrceased product ivit v of we Il iarea,, TInear thu ILike.

4. 1.9).3 Groundwater Pciliut ion

nImpounilment of thle lake will undouilted Iv result, in in inwi lix
res idential1 - recrea tionalI - commercial develIopmen t, incl111(1 lu met el, a * gum-

met homes, resorts, restaurants, service Stations;, and othle r tour i-at-re 1at id
doveliopment s; toge ther with t hose dove lopmen t-a will c ome filie need to d ispa so,

of the ir Sewage and solid waste.

The soilis adjacent to Uinion Lake are, Lii ri y permea ble. Wl ieC silI
oi! this type is looked upon as alttrct lVi for se'pt ic t ;ink construict iou,
Such treatment is not Sui table in aiuv bult a ver, a;plirsel \ peplatid ue
Althbough thle permeabiilit y of- thle a ind.atoe i!; reel. tho ie'ti no i p-II vat or-



bearing rocks (limestones and dolomites) in the area are in themselves not
very permeable, and owe their ability to transmit water to numerous frac-
tures, bedding planes, joints, and solution channels that provide little
natural filtering action. The result of the soil and rock properties is
that polluted water entering the ground from septic fields, damaged septic
tanks, leaking sewage lagoons, and improperly controlled treatment plants,
and landfills could conceivably travel distances unaltered and result in
pollution of water wells and/or surface water. Proper regulatory controls
on removal and treatment will be necessary to prevent the pollution of
Union Lake. Sewage treatment on project lands will be designed to meet all
applicable standards. Regulatory controls outside of project lands are the
responsibility of state and local governments. Waterborne sewage collection
with centralized treatment is the only positive approach to pollution pre-
vention.

There is one instance in which pollution could be transmitted from
the lake to the groundwater, that is, if water wells are installed suffi-
ciently close to the lake and pumped in sufficient quantity that their
drawdown water level is lower than the lake level. In this case, pollutants
that may be in the lake would be drawn into the groundwater system.

In summation, proper regulatory control of sewage and fresh water
systems is necessary to provide a high degree of protection against pollu-
tion of groundwater and surface water adjacent to Union Lake in light of
the anticipated development.

4.1.9.4 Local Slumps, Sinks, and Colliapse St ruc t tires

Due to the permeability of the soil and competencv of the rock,
slopes in the Union Lake area are generallv stable. Even though the im-
poundment may cause minor slumps or small slope failures, no major or
significant landslides are expected as a result of the project. Minor
areas of slope instabilitv would be possible around the reservoir edges due
to the changed water levels and fluctuat ions.

Changes in groundwater movement c hracteristics and stat ic water
levels could cause changes in untiderrouind erosion and solutioning, and such
changes might result in the development of sinks or other collapse struc-
tures and associated unstable ground. These developments may not take
place, but if they do, it would be to a verv minor extent since the pro-
cesses involved normally act over long periods of time (thousands of years)

before producing significant results. Previouslv formed solution zones in
areas where solution activity would be significantlv increased by impound-
ment would be necessary for the formation of new sinks or other collapse
structures attributed to the project.

4.1.9.5 Leakage

The existing groundwater table in the project area is tribut arv to
the Bourbeuse River and will be tributary to the lake after it is filled.
The water table generally rises on a gentle slope from the river squrtace
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to elevations above the proposed rcserve i r I 1 VC 1-; ( til') I (-I 1-. I norrzl
pool, 651 feet n.s. 1. fltood control pool ) in L he di' iho. 1)x Lp ir t uo
cases, this situat ion precludes leakage to 1 djd(-L~nLt 'Ia Iig nIs I best
two low groundwater gaps in the divJ(1 Id 1 in requii r(- reviedIiil tron im to

prevent leakage; however, the distance 01 the.Se $gaps- !ri t hi L- .):)d L~ the
slowness of groundwater movement insures, t hat thet ki ke wil-I rtnwaiter ti
the degree requ ired by project purpos;es . .\ 1 o t h,. Iake is li I o rond
water levels will rise on a flatter gradient from the lakt I cvtel t the
groundwater divides. The water levelIs will I le ra i-.ed b\, t hu no~lIn

maximum of about 100 feet near the r i ver , genleral I' v im il isl ill,, to 11o 0 baiigc

within a few miles.

It is possible that heavy pump ing of water well.1;UCH r tilte divides
could lower the water levels, in their area of inflnenc,, toteeain

he low the lake level. If this haIppenls, the conles o:- dep rcss ioll ill thle
water table caused by the wells may lie recharsged by the la'ke. In uk isease
any pollutants that may be in the lake may lbe draiwn jno t hi is groundwater
sv stem.

PART TWO, Plate 7, shows one s igni fLcant fatult ini the area, thc
Leasburg Fault. Its possible influence on reservoir leakago( has been
examined. Water wells near the fault exhibit !3tatic level's nohiglh as thlose
in other wells at some distance from tilt fault , indicatinlug, t hat the f1 au1 t

zone is not acting as a drain for groundwater.

The possibility of solutioned z ones ('tilltin akg t o Id jacent
drainage basins is not expected. Most of the caves in ii aroire of
limited lateral extent and generally Slope upward toward the divides,
approximately parallel to the water table. Solution -ict ivitv. iirnti ly
decreases with depth below the water table.

Reservoir leakage downst ream f rom t-leL da'l Will le pro-c I tded bv
proper design and construction of the project. L Xtti, ( siv rollt ing for this
purpose has been included in the project design.

4.1.10 THE IMPACT ON CAVES AND) SPRINGS

There are approximately 3,000 caves known ill the Stole tIist

(Aley, pers. com.) , approximately 150 of which are krnwn from the lieramec
Basin (Rycknan, et al. , 1973). Three caves will he inundated by the iiormal
pool, and an additional two caves will lie periodically iili~inted liv flood
pool (see Table 3a).

Three out of 88 springs known in the Basin will lie affected l1v the
Union Lake. One at normal pool , and two pieriod ically b v the Flood pool.
These springs are, listed in Table 3b. Al 1i f thes;e spr iligs lo ve aIl a1verage
flow oif less than 15 c.f.s.

The geological development of caves!, as well ais tho0i seiig rob c
and quality of springs, may he affected liv the hiigher waterl level's Within
a d istance of about 2 miles, from thet lake. Thel( expiec ted chainges wold lie



of minor consequence in a I im i ted area. Anticipated changes in the water
qualitv of springs are considered nc ,l igible.

Active geological development of caves ini this rc, ion is normallv
attributed to the zone at or just below the groundwater tabl,e. By raisin-,
the water level, this development will naturallv rise a like amount. It
should be noted that normally it takes t hosands of years for nit aral cc

logic processes to form a major cave.

Table 3a .aves that will be affected by Union Lake

Name of Cave Count v locatio}

Noser Cave F Franklin >ec 17, 142.N, RN2
(or Quarry Cave)

Lead Caves N Franklin Sec 30, F42N, RK1.

Mine Cave N Franklin See 3, T42N, IV

Molitor Caves F Franklin Sec 24, T42N, R2L

Weber Quarry Cave N Franklin Sec 31, 142N, RIW

N - Cave falls in normal pool

F - Cave falls in flood pool

Table 3b Springs affected by the Union Lake.

Name- of Spring County .. cat ion

Kratz N Franklin Soc 21, I[19N, ,21N

Little Creek F Franklin Sec 24, T4ON, R'<

Roaring F Frank I in Sec 0, '40N, RIW

N - Spring falls in normal pool

F - Spring falls in flood pool



4. 1 .1II I MPACT ON STREAMS

Approximately 50 mile.s oi ri yer. s ind creeks will bV permanently
inundat ed . Thirty of these 50 nilc e of streams are large enouti'h to be
considered floatable by canoe. R, sa et size, all chaiacteri-t ics
which distinguish streams from laktevill h. lost due to inundation. ilp to
an additional 30 miles of streams wi I I , inundated by the flood pool.
TwentV-t'ive of these 30 miles JrC tons idered f l,*at;iblc. Th ph ,'sica]l char-
acteristics of the streams in the ! ,',i 'oo I ;il, uld not B, ,,sativ 4Ltc<red.

in the event that the sp i IIw;v would ia'.ve to be :,,. tip Lo 85,700
c.f.s. would be released down a nattirail r;vine for about !,',1(t feet, then
into Voss Creek for about 3,000 tett tlt] then into the Botirheiu., River at
Re iker Ford. This sudden flow of wIt c ry,' Ot i',Sc CIms,; i011 the creck
va1llev that may be severe enough to eI lct t rees . The eed ;oil would
flow into the river below the darn anA i ne'rca se eI t ii rit is ps L I ii-
ble that small animals may get caie. t in t , w;ltor and be ki Ied. Il addi-
tion, the access road to tlie dIM site T - ,rr t ie 1,t st wonl ] ' InimdItC.,I
where it crossed Voss Creek.

4. 1 . 12 IMPACT ON BOURBEIUSF RMT R l'l.< X ; ( I.\NN.Il .OPd, iF Ri tk' TIIE I LA

Union Lake Dam will, gener;l Iv , t!i ,ect vi\vcr fv,,'' 1 the dam in
tiwo wavs; below the dani "out of bank" flow:; wi I I be vi rtu;il I cli ;"inated but
one-hal f to full hankful I flows would IW hegct intl ined for s A' ',cuks af ter
c,ch flood. During the dry (August - Septelber) month. It 1W t ows
(I c. f.s. and below) will be elimit ed. aring the oth 1 r 9 rctMiTil'
months of the year, flows below the dim . i Iho nI h a[mst id ont ti to natiura I

cond it ions. A more complete d iscussion on dowiust re.am! flows a O o1r 'onst ru-

t ion of the dam is found in paragraphs 1 .9.2 and 1 .9.4.

The virtual elimination Of II oods in te rW ach i j ,i It( I\' dowI-
streanm of the damsite and the reduct i01 at I Iod ing in t he 'e' ir1(10;.s
will have some effect on the river's regime. The rate oi mi tation of the
pools and riffles, i.e., gravel bar:;, will hl reise cic to tit rn,duction
in the frequency of occurrences of the 1,arge, !l,od-like Ii sehartes. In
addition, the lesser rate of pool iirat ion '.il I rei;ult in I r-edu t ion in
the amount of river bank caving which is us.L iti lv present on t he concave
side of a bend adjacent to a deep pool.

The releases at tlihe damsite aft 'I- [n ion l.ke hip , n riled to
its normal pool will approxim:ite its presen average Iini iil '-t IfMI low of
617 c.f.s. It is felt that little change in the rivhr'e ti' will rtesult
ipon completion of the proi ec t si 1 Le t. .av rage(' Ain ilI ,i Iiii-P . w i ll ,,t
he changeed significantlv.

The conlt rol o fIoodinog on t ii. r iver ma'v t tm it tp. r, ,. d Vet ati-

tion on til ' sa-ndbars duie, to le-s tIrc(pti ,n i iidtLt ion. l i i, .v In

advrse recreattional impact l or thwo,, au;n t at s W ' 1- t , i 'i"

picnicking and camping. It i; noted, however, t hot tiutr, ,':ii I I ,t i be
bankfull flows which will t(nd to erod( thle hcadwrrd ends ot ti' binr Ind
deposit. sediment over tih rnela in in potl ionsa at the b;r:;, ti , ott et inc
the tendency toward ,,andbar stbi il l ion b in'r(i-'d ",, 'etat iv,' 'ot

it I



4 . 2 B I OLOG CAl, I MPACTS

4.2. 1 IMPACTS ON AQUATIC ORG;ANISMiS

4. 2. 1.1 'Fihe Imlpa'ct Of the Projec t on P1 anl-t on

The effect Of impoundmen'lts on plankton pops I atin i in,'oI etc Iv
understood. Hudson and Cowell1 (1 90() stated that pbivtop linkton ppltin
us nal Iv increase after imtpoundmentr o I a river, (IIL to the reduiction of cuir-
rent and associated turhbid ity 1levels . Appitgato and Mul Ian 0I907) found
that phy toplankt on and zoop lank ton popl alt ions we're' f1101rL d iVerse inl a no'W
07arik reservoir, as c ompa red to an old reoservo ir. Lu fo rova (1968) found
that the zooplankt-on species d-ive-rs;i tv inc reased duiirIng the first year of
the reservo ir , but then began decreasing-, after thalt time . Hie aI so found
a rapid inc rease in bi omass . nfo erova found that rot i fcrs; were thet. dom i-

nan t river plankton, and c ruistaceans kWere the doTm inan t p lanlkton in the
reservoir. Rodhe (1964) repor ted that p~rima r\v produc tion inc reased inl a
new reservoir in Sweden prior to full illupoitdn I1t . Aliteor fullI impondmec.-
the standing c rop and the p rodunetion o f a 1 rae and :'.ooplIankt on i ncrL~iSod.

Based on on r knowledge of the behav ior of- p lankt on pon 1 at ions inl
reservoirs, it is dif ficulit to maike a (quan t itat iVL yr r rd i ct ion Of kvha~l
effects Un ion Lake will have onl thle present pl ankt on popii Ia tons in thet
Bourbeuse River. From the above stuid i oS, it ma>'v be general lv conecluided
that the impoundment of the Bourhense Rivye r will resulIt in ain inc rea so inl

he 3tanding crop and production of- bothi pli>top 1 ankt on aind zoopl1an k ton.
The reservoir will also alter the spec ies compos i tion of t b plankton po~pu-
lat ion, and will probably result in a d~cre'asedI spec ies di cc rs itv a fter the
new reservoir has reached a state of equilibrium.

The reader is re ferred to pa rag rapli 2...'. 1.2: for~.t iscs io of
plankton in the Meramec Basin.

4.2.1.2 The Impact of the Pro'ject On Bnlithos

a. General. 'fhe reade'r is referred to paragraph 2.2. 3. 3 for a
discuss ion of Benthos in thle Botirbeunso RiverI. Th ffeto pIindmo tI

on benth ir invertebra tes has been well doe unid. COW(' I I al IbId!;on ( 1 968~~
reported that the standing crop of benthlos inc reased inl a i 11sso r i R ivecr
reservoir, due to the inc rease in sitable hiab it ait . Aggi is4 (1970)g found

that cli onomids became the dominaint orga;nismll Of the bent1 11io, in a) ne0W ;)7'il
reservoir. O'Connell and CaipbeIL (1953) studie'd the( benthIos, (,f the 1.1, i%
River, Missouri , be fore and a ftc r i t was imipouinded t o lo ri' Clo'ltrwa I i' I- ko
Marked changes associated WithI inutndat ion inc hide'd: 1) 1 .t ,-ir iAI at dt-
crease in number of taxonomic groups, (2) a1 chilllge int)o dmj iloiorcai
from midges, mayflies, and ri ffl beet LOS tomig', ojiitO5 iih
oligochaetes; and (i) a sl ighitnmeia icraei ttwng I i
With in thfe reservo ir inI ti0ded ;I rtl ic rca so ill 5! 15 s' in IndsrI
gradual. decrease in thet- total numbel ot1 ,'oll,;'10ii ll''S! Iit I i, ' I ' II
s' -es that studies have shown beuth i c 111eroi0i l'.'a't 1,ri\ !w I cm he t Otd Ie"'



s-ilt at ion , rhecotact ile depr i vat ion, it "r vI 1 It f 1 "1 o if :,( t i
oxygen do I c iencv , inc reased hVdl--fA 1ta 1. T Imp, .nd-
Ment associted fac~tors. He 111' Fi i I0\' t))lIt Vi I2 I I . ;,III I 1Ills

been e Ii imiited f rom storaige imjioindiwit i )t C ; oI s b

ci imina~t iofl was ait tributed to I v p, I i,ic 1 ' jF I 11 11.

eat or level I hietuIht ionsl-.

I om ( 1971l ill 111.: r I

FeRO~ t Niver , 10(ind ( e 11 r )I ne II fi ;). I S

rs rvo i rs, onl t hie TIMCn-s.' l Ni V1'r Lt I k

F)' -1i0 Sjit I5 C 1 )0 intr iSI i 1 on~ t

And ( ) reiiimc- ion or el irni IIA i On t' 1t V,-

'ern C Ce 0 k i ve r had 1)e0en rk-i I I Ld I ri'" I :, . .- il

FI 'k t i me o t~ I sion stu II ll 11

kil.it ion, n d l mallt o t .fl Ii~ii I''c I I t

') 02 ) state(.s that thle 1)ci'- it ijoundm in it i:, -! I

Kn t tic'kv Rese rvo ir , 'lennee O 'F v. i 1 1

idaptied to t hoe a) tered eOC1 0,, i CJ I t il' -: i,

the recent decline in mimi-so poptilmt ion', i. I in ;I i 1 . 1 ''S t itnd
over-harvest. S tansbe ry ( 190-4 ) s t Id i -,tI ' I.- i--I -- :* II ",

Tennessee River, and f ound that of the f, ' '- ... .. ci c

10 species remained below Wilson Paiii. St III . I 'I) I I-

cent of N r~th American f resh wat er 'i:sI',' , I T
thI ei r fno, i and ox ygen f rom a cutir ret I~ WIt t r

that the survival of j uveni Ite inn~sse I t i

R iver due to environmental changes, :; i nk-- t1

Br iggs (1948) d lmns 1rat ed th;Iii tc il 1,
crea .te r d~ownst ream of a reser-Vei r onl .1,11lt

It te, res;ervo ir. Hie COn-e bided thatc t filk' C F C I

duwi t o mod( itf i cat io o f h ) Ig IIv ti I n t t i I . I I I

F W Iilo 096 )) found that t i Iter fk.'i ins', l
r--wrvo i rs because (if a richer -0o)) V 01 5il'-, !,

cila rg ing f rom the reservoirs. IF!rom iF '.I

h'it Ili i c t~ aikn. be Iow some impounitrii onl t h, ''

ssonal I I low oxygen tens ion. Spol'net .1iF1'.10 1

otIlmgsin the hent-hic fanna itn t Iie. cIF, t i i lI,- I . os

chainges Were: (1 ) reduc t ion in t ot a I numbier' 'I i - , p,
the numbers oft some species; (P~ repkIacemint o t til I' . 'F
relatvd ones. The phiysical~ reasons tor t Fis his , i ,, I c I 'IdI

hie: (1) ii terat ion of the temperatuire rci'. t 1m 11 ci it 1: .i"'Int

o0I orgain iec ma t er ; ( 3) alIt e rat i on oti thin' et o- i:I'. ;I i I, I r \-

and lan) (197 1) f ound a very 1 im it oil F'i Fhi I imii in: t s F't I Vt Is I

i rese,(rvoir oin tie ,i t tle Red R ive r, A\rko'sa Ann t Il- 1 1i., It t

below a reservoir can occur fromi ehiving ill kx~'s x11, 1et 1-1 I InI .j'iIld itvM,
on the amount of water r ele ase Cd from)Tl t I' X 1 (xc osI I i 11 iIII 'ii 11 11 o r

InO x to chivpo L innr i on
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4.2. 1.3 ThIc Im p Ic t -) I . tr v I I, ro Icc't I. F Pi ; in Ithi, I1 :L i '

1, .'ne ra I Ille impollindment of I < ;cct ion of Il "t; r,,, ,'

geonecra IlIv brings ,'boili t ; p r lttntt 0'~ p t TIl kit I I 111 11, l .t 111 11' I

in tile impounded section, but in t,< tributi-lv t ra:, .ib.- 1
tile stream oelow the (fim. Whether fth ! ,l., ,,t i, i, : +i, - ,
matter of opinion WhIIi k'hI c nt r< e n t e r r, of)ttiw d,,.i . It i v i 4 ... .1
st re. m comm ni ti vs. Th is .;ec t o wi I It I I

. . ... - I - I I -,



'' I On 11 It iOl I L t t "I I ili, tHs R i r i t t I0w X 1Stj ;Itlld t Ltl I\,Ze the

i t ,t he poped dani on th is pop 1t itill, Il' Vt C't 1 Lt ed to

rIgrip11 2.2. .4 and 2.2.5 for addit ion,i di ,;,ussionl e t li ,0solirces.

Italt (1955) summarized the opin io n i, tIvIS, r1 I ii,. uthori-
t s it on Ceruing stream f ishles in impounitcnt :, - o lo,,,': (1 ) tht- sp)C iCS
which inhabit quiet-water areas of streams are. io i. I I p IIL-nt in the im-
poundments; (2) species which Ii in last-water h bit it ,"I stre I1.s usually
disappears from the impoundments _i tit, .,- : t rL'i, I M oIt. i, o I-, ji r )lv than
others; (3) stream species are otten 101111Ld ill 11ke t 01uId t!_ mcIOt LI; of
tributaries, but his may be attributed to windttd i!ii I V' t c t I i h b i-
tat; (4) uring winter and earlv sprim, , t "t 'pijul" seC les may
be present in reservoirs for several vtu -. tel 1,e,.,'i nu i tent ; (5) under
certain environmental conditions, s,,l 1 ,, t hk, tt I wI.:, little
or no siltat ion of bot toms, and graVc 1 .iid t, k sI i,, ,slI i, . ;i.htv V,. OIc; I
stream species may be retained idt, I IiI.

Knapp (1958) found considr ri ll -,, :tion 0

LIe White River as a result ot ttetpor-,ir i ui :, it . -i ''ltlcF.qt

Ih ck revealed 32 species, mailnly %1hi cr , . t V . i mp Iing
.it ter temporary impoundment v iIdt d o n I ,I f p i .h'L 011 yV J_ s d
tI,, bulk of the post -impo1umnt' 1 ,<t II it i . it r , Ii t sides.
I'll Il 'Cads, i sar:a ,d sl 11, l I t'ln I *1!11,I- I 11i 1t i ,', . ti'!t LI t

,t iI- sp ec i , 1<1V ot I i i w , '. I i tI- I I : II ., 1 , it ri C . 1ore

-, . . ,, iul .l t.ti I , t . Sit i . . ' V I * ,it .i t I Ili I t

",, i"! l. t . ll.w, i r'vt t i ii! l',l Ju ',, ci . , ', l h

dt i i , 'i i il ji, s and

T, , t lit ., i ,u , -, i, P r Iit I a t 111 en-

"i i I 1, 'i ti 1 1 i I i

, I.l , i A, \ 1 %' i, I I-I 2 1 I , I I i [t~~~~~~~ ~~~~ ~ ~~~~ :' ,, ' , ,; ;, ,~' :1, F lld t. , ,/ .lt {1 t < l <<. . I 't . li l

I~ t lI .ii,' It ' t, 'II, .:l :It' t, I, I r lh) j~ d ,)nd~ ll 'l

pc , i.ilili.t ill i) t . I i I ill I0 1 11, 1 e

i i i i I. i tr i t I l m p h , < I It l , I t,,> l i l. l l ll t t ! 1. k), , i i , t

i II i i r , < t o i I.i I k t . i ~l 1.1 "Il,'l l l t 1 ;~l I / 11),' 1

P I k' ,1 , , lT . ' ,b(b t ',.P Oll 0 V " ' I 1o pili it i,: I '!) )",I I ,1 Oth lt-1

i. in I i ,l t .r l.i i i ( I ( - ;ill; I I inli t i l .11 o) . t , 0 , ,,'t c ' ,
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b 1i,-k )I 1i Ilo, -l11 til scker , northle rn car ps LckerI , g, lit I Ied L t Ifi ShI,
aIInd s-iug I L) a l cotpe t it it)nI wit h .I use I lrv Io Lat ed -,p cji:-- (I)lIack cra pp ie ,
vi Ilow bulil he d , Mlack redhorse , mooneyc * and short head red horse ) Among

h le Im I I- i ~hslw-, f our species, thle brook s i lye rs ide , h anrnose minonow,
hi geyve .1hino ,md whi t etail shiner were inostr abundant. The'se species
general1lyI~ iI Jha h it preelIs in t he riverI hab itat . and accoriidi ng to IHall1 (1955)
W011 ILI he CeXpet t ed to b e f air I y abundant in in Iiinpoin udenl . Fihe presence of
'vera I Lit 110 r SIC pea'j e of small f ish (st one ro I I or , oevo e ,h d, Imornyhead

h bl, ieedinug sh inor , popeye shiner , and Weda.les Plt s )i h eev

was ait t ci hated by I']t cia rche and Campbell (1 958) to t he i r- movement from thle
r 1'.er and tci hultor ies into thle lake.

TheC effec't Cif stream impoundment on t he- f si 1a pu I atL i ons of t ribui-
tary st reams was studiled by Ruhr (1957) . Among thle ob)ject ives of tile study
wais an ittempt ro doterine the extent t o wh ichi sovcir I species of ''lake'"
flabJ (g01i ;-crd Shad, *Carp, buffalo, and drum) itihahitted simal Imouth bass-
rock bass St reams in 'Tennessee. To do this, he compared the fish popula-a
t ions of t he tr ihut a r st reams of an impounded r ivyer ( Ihiek River) with
those of anl Unifflpounded river (Cumber land River) . Tvpi cal stream species
made iup 7i3 percent by weight of the f ishi in thet Dtick River watershed

imipoundedl) Compared to 97 percent in the Cumbne rlIand wa te raled (un impounded).
.,l]though the ''lake'' species wore more abundant in the Duck River watershed,
there was little evidence to indicate that anyv of the four species bad more
than in i il spawning success in thle t r ibut aries. The ir presence in thle
t ribiitar ies is probably the result of populat ion pressure inl the reservoir
forcing lhen into the less crowded tributaries. Conve7rse lV, thle t r iitar icc-
of the unimpounded Cumber land Ri ver yielded few ''lake"' f ish.

b . Uniion Lake: The ic lit wo fauna of tilie lBoutcheus.4 Riv e r is domi -

nat ed hy four fain ilies of f ishes: the cypt in id s (mirinws I wit il 28 se t
t me eat ostonlid I (Suckers) and pero id s (perceles) each W iti I.' 12se sand
tIt e (ct IrreI lmda (I[It' msl10-s) With n1IinI)e spec iCS . liii I-tec 0O)thertI I ani I ia
couta iininug 22 spec ies bring the total luiamher o pe b to Si.

linpoundment of a section of thle liomrheims' RliVer I ii ll bt a i
reduce the (livers it v of the fish fauina in the area oit impaiimum t. INC
of habi tat reqirements,, conipet it Loll, iand other ipunaprox imait ~I v
spe Cie0s , 56a. 5 percent of tilie spec i es now i nlah i t lug tlie, c- i vc - , %wi Ih
reduced( in niinher to0r compl et el oel im mat el f rem t haIInpot iided area. In
s-t a tis of anot her 12 spOc i es ( 15 . 7 parlit ) is Aimuale 0 rMi neal. Vwe~nt v -tt a

s s1)e' cles (27 .7 percent ) now present are, expected t o i natm:;a' i n nuiahei when-
the stream is impouinded. A note aletai 10( aI!m sous ijon oIf t ha ifpINt 0' i 17
poundinen t onl tilie morme commoinau spec its in; prese-,nt d belIow.

C. Spa'i ies- Dec(-reased o~r KI i M.iA t Od -by- thie Rei'a t: As nioteda inl
Table 4, 48l Species; represent lug a'eighit famiIloes, will decreaseu hot olimi -

iiattd I)y, t lie proposedl reserveoit. Oif the 48 species that aire expected to bc
most idversel v af fe'at ea. 21 arec' vpr in Ida( Ontws) . n inc, ;ire pore ids
(perches), an1d ni ne ari' ta.tost onu al (siinkers I. Si'veral ~pa-t hit aCOM-

p i se aI aiiha in t i a1 p.itt of t le sir t aa t oh, iiic1lu 1 inc, tueit a r k h a .n



several species of suckers, are expected to be shirply reduced in number in
the impounded area. A brief discussion ot the more important spto, ies that
may be adversely affected is presented below and listed in Jable 4.

Table 4 - Species that will probably be eliminated or reduced iLn ion Lake

American eel Creek chubsucker
Stoneroller 1, qlite sucker
Silverjaw minnow Northern hog sucker
Bigeve chub Spotted sucker
(;ravel chub Silver redhorse
Hornvhead chub River redhorse
Pallid shiner Black redhorse
Bi geye shiner (olden redhorsc
Striped shiner Shorthead redhorst,
Bigmouth shiner Slender madton
Wedgespot shiner Stonecat
Rosvface shiner Northern studl ish
Spot fin shiner Rock bass
Sand shiner Greenside darter
Redfin shiner Rainbow darter
Mimic shiner Fantail darter
Steelcolor shiner Johnny darter
Bleeding shiner Oran,-ethroat darter
Suckermouth minnow Missouri saddled dart'cr
Southern redbelly dace Banded darter
Bluntnose minnow Gilt darter
Fathead minnow Slenderhead darter
Bullhead minnow Mottled sculpin
Creek chub Banded sculpi-i

(1) Suckers: A number of suckers, incliding t m, whitL e and blue
suckers, and the silver, river, golden, black, and shortheiad redhorses , will
probably be reduced in number or completely eliminated from the impounded
area. This is primarily a result of the change to a lacustrine habitait 1r em
the generallv clear, flowing water preferred by these species. le wiII
probably remain in sections of those streams above the reservoir that are
not a part of the flood pool.

(2) Rock bass: The rock bass is one of the most frequent lv caught
COre species in the Bourbeuse River. In this area, it is primarily a strear'
spec i es and will probably decline in the impounded area because O O the
chant',L in h.ibitat and increased competit ion from thost' p red a orcv species
,;ich as the largemouth bass that thrive in impoundments. It s :bmmndaince in
the strCams above the normal pool will depend on a) numb'r of fartors,, in-
cltiding Competition from other predators and the degree of habitation of
those streams by rough species such as carp, drum, shad, and buffalo. Ruhr
(1957) reported a decline in the quality and quantitv of sm:0illmouth bass and
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roc k 1 I'. i- in. in IIt 1 ea ms duitr ing t 1he in mt. (II We rku i n ii I i Lecd 1) VCs rpJ
llii t" nc 0 1:11MCi, d H k1if sina It11;11-11LIII - rk,, k 1 55s st rCem os t -01-1 LL<C
reicl h -;;'nc

J p' ' I nt,, r eas ed by~ thIe R e se r vL- i r- 1 T(2 d L I I i n eo of ma n k
sp 'C i Ot; a [It 11 i ipriunllded area w i 11 be ac compan i ed by an inc rease in many
11t inC Fs . t I t, . t 1)Lk specis r ep rcs en t i ng 12 1: iii es, are in the latter

<,roiiln V,& le 5) fInC I ded ate Six sp)ciC le f ict Ia rh i ds (,sun fishies) and
!-' ' i L't ;I I iid" (titl fiShes), plus the carp, drum, ft zzard hdand other.-;

Vn I) Spec ik-s thait should increase in Union 1-ake

tIcs lit turn t il 1)re t;anibu~s l
Lony'nos-e gniar Brook siIlers ide

Gizs'ird shail Oisgvspot ted suknfish
crass;, pickercl Bluegill
(IS rl) Longear sunf1ish
)in I i 1 harck Large2MOUth bass

Ili hi inl car psucker kiiite crappie
Black h)(11 IhII(dd Log perch
YL' I Iw hW UI le ad Wal love
C1i,1nite1 I cat lijsht Freshwat er drum

Vlat heald cat fish

A hrie, di- csztSit n ii tic mo re itmpor tan t -i)'CiUoS fell)ws:

(I) La r : Bot h the shior Lnose and 1 ongnose gars ocrin the
>lorare B. s i .Ii v thli I ongnose ga r, hotweve r, has been reor ted from the

Benli rheuo Ri'. t. It is gene1ral IV th lie onl gar in the c lear, high-gradient
S t resn L-; t ll t 1) fi khe and reaches its gres atest abundance-L in 1 arg ec ser,?--
vo irs of thatu rc Ji (Pfi ieger , 1971). It is, expected to thrive inl 1nion

( 2 ni ai d Iha d: Thie gizzard shad is only a miinor species inl
lhe hon rhcuL Pe i vicr I t oc curs in a var IetLy of habitat tvpspe5, gene rills

,avo id ing oilnIk ;tit XIns with extremely high grad i cit s or those lacking , hiarge(
permanlent pool .s. I t thurivyes in large i nipoUndment s and oft en compris-es- a
sUbstluntll parllt or- the standing crop. In) these waters, it is often) :il
import ant i t em iii1 thIe dIit o )f many of the~ liredat Ir spec i cs , litii ( u ing halss
ga r, nlid twli " 1miss . The gi zzard shad is' expec'ted to Co oip r Ise- a sob Stan-
t it port hon t Lte lake's standinig crop.

( ' Carp11: hule earl) i s One o~f thIe most Abihin~jiint i shie ii i MisOtlrI
It prketk et I widej Varice-v of hiabitLat typles, from cleair flowingo S-t reams to

hskwt' r o it rivers to imlpoundmets. It is 'x~icted to mnae up
snihat ii !I ipart 0t tlie- i sh fauina of thle impoiindcd airea, and will proibl v
iii( ,e rip ii i I t ie, t r i huii a ryV s t.ream a IlL lbove( ht dan (J i sj J t hit' i r nu hes ii. r s

( I )1 ''i ( , tr,;: -tickers 'tiliised t heL buk I 11' s4' kiinpI tii 0 .r~) 11

I11/rz.All ant (ii f 1 isZ CrecLk ( P.1: jon, I Q73), as, the d) Vo inl qmans% ut;'sr-k St ims.11.

A l hot i )iIi [(h0', W( ' (kill\ I yek pe rcent ofI I h e c; i' Ii i ii t Ie-u' , ireck,; - Wit i I
, ItIk ' t -,, (-I-,t' I - ' p *' , tj , , I t I) t , e anI i iip)o r t I par-t of t1Wi I iLf Jh 11111n 1 ill

hiiiiiii 111c t )" i tihis ~hrich Irt' neil let itc.'l Kiitow i1:; in it, will 1 1)
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:li white inl !,lack crappie will increase, A tltjous:.
A'. it r Ipi pro i1 wil h: tlhC more ailndilnt of te two. !,otni

Snc i s ,trL ' rrc ir,. i i e f iii, i t ii ( e sport catc: of til- > tramec asin,
t since U 1 1 .1 olp r i s t c l.rgest part o1 tie catch in soM e vther impound-
11" s , rPr . and Ca,:mnpku l, 19)8; casaway, 19 ,; ;asawa, 1970), they

i I t l i ( C Lj;j :tli1 t in tihis reservoir. In this regard, inapp (195b)
1-r o C t i .:rkI increi-se in crappie in ;able Rock Lake after impoundment.

row 11 rates o0 suntisles are general1, rapid tar the first few
i, s i, t c i: :n"I d::ivnt followed b- a period during which rowth rate de-

C ii ,t .5is i :ttriitited to in increase in tood habitat and available

! to! tl tl v,.l 1 ',oundv' area followed v': a neriod of general decline as
,sste l v it'iTS LO sZtai )ilize.

I u:sses: trce species oi !lack bass, the smallmouth,
1 ,Clout -1. d! spo' 'ted !,ass, occur in southern issouri. he largemout'l

ii,.,: sral l:uvoti ) is htave been) recorded froma the >leramec b1asin. Al though not
cTtpcrLeo !a t-iU ]ertam'ec asin, tie spotted bass occurs in streams of

-v onn1 'asins, aol could hecone an important element of the fish popu-
i ation it iotrodnccd Into t v iMhOLInIdd area.

1 :iSsouri, tit? larleout bass generally prefers warmer,
'lttictvr wters while tit, -,,.,atlmoutlt cenOrally occurs in cool, clear streams
a.l parts of so:tv lAkus. .:t ;alitat requirements of the spotted bass are
somewhat ot etttr%1 atc r:eiw''v o oticr two species. 'Irautman (1932) re-
ported that h oti I ir :ctotl and sit allmouti bass had been stocked in streams
o southern O);io for -.0 'cars, vet t he spotted bass, which had never been
'tockl!, -llas tle o!omin1111 iisii in these lowland streams.

1he smal Iliouth kass is the most .. indant black bass in the YIeramec
asin 't is a stati. icaot part of both ,, standing crop and sport catch.

The larretoutt cO::prisvs i very small part of tile sport catch and the stand-

ing crop. }te r ( 1ti,' v ,buindance of these two species is generally reversed
in itmpoundItents, L popu lt Ion of all black basses expand rapidly during
the tirsi fcw years f01 lowing impoundment. lyowever, th initial expansion
ot the sma llmout populaoti an is usually followed by a siarp decline, often
to the point tht few or none are taken by anglers after tie first two or
three :ears. For reasons as vet undetermined, smallmnoutth bass have begun
to reappea r in t t-[ , poi-L cat ch of several reservoirs ( Jcnkins, pers. com.,
19, ) a!ter bein, ,tbsent Ior a period of about 101 years. According, to the

Gill iam Invironmcntal I rICpac :c tatment (C. S. Army, Corps of Vnginvers
til.sa Districd, 19,), stanlim, crops of smallmonth bass have been recorded

Iron 42 reservoirs, ian: of wichi have been impounded ior over -_0 %cars.

hose arc listed in labu ii



able - Reservoirs in which standing crops o! smaiLI:,out :s .a,.,e een
recorded. ihe year of impoundment is in partiu u si s.

Apalaciiia, '. C. (1943) i.asse (1941))
';arren, Kv. (1964) ,TIs . M. 919)
Beaver, Ark. (19h4) lentucklv, . 944)
11lue Ridce, Ca. (1931) Lake O'Lat C!ecokee s, Okla, (1940)
Boone, Tenn. (1952) Nantahala, . 19421
Buckhorn, Kv. (1961) N olin. i:,'. (1 )
hull Shoals, Ark. (1951) horforl, \, (1943)
Center 1!il1, (enn. (1949) Norris. en. 1939)
Chatuge Ouactit. Ar. 13052)
Cherokee, Ienn. (1942) Pickwick, i n. J"
Chickamaua, Tmenn. (1940) Quabhii., u 'e. (1339)
Cumberland, Ky. (1950) Santeetlai, :1. C. (1925)
Dale Hollow, Tenn. (1943) 1%. !Kerr Scott
Deep Creek, Md. (1924) South c;oisteo, lenn. (1951)
Eucha, Okla. (1952) Sutton, ..'. '.a. (1)60)
Fontana, N. C. (1944) Uc-nkil1er, Oklh. 1953)

Loudon, ienn. (1943) l(1,taa1<) Thor. (19-h
Ft. Patrick lfenrv, lenn. (1954) I"t (1942)
Glenville, N. C. (1941) let193-1
Guntersville, Ala. (1939) ilsom . , ]24)
bIerriggton, Ky. (1925) hoods, . 0 m 952"

largemouth bass populations exhihit a si iil,- nnsiee mI decline;
however, the decline is not nearly as severe a,, tn o' t ', s: ulIlmouth.
r'hen the fish population in the reservoir teoEs Ic il' e, :,e large-

mouth is generally one of the most abundairt .- (7 , crappie,
and possibly, white bass. 1he spotted bass, w, Cn I r( ee enerallv reaches
a level of abundance somewhere between the ot 't., .'. -w black basses,
the largemouth and smallnouth basses.

Smallmouth bass commence spawning at water temperat ures of about
620F; spotted bass begin at about ;4o :; and IareUmout ass It about )(10

(Bennett, 1962). Where the three occur together, this can ean as little
as two days to as much as two weeks difference between tl:e spawning of
smallmouth and largemouth bass, with the spotted bass soewitere between the

other two species.

ihe success of a ,ear-class of lrgemouth bass is influenced by a
number of factors, including weather, physical, cemlical , and bo oical
condit ions of the habitat , size and fecundity of the s1 tvnin- stock, food
and predation (Kramer and Smit a, 1942). No relationship .:as ound between
t ae num'er of spawners and tl~e size ol a ,ear-ciass Pr, i tut t, 1954).

'[odson and St rawn ( 199) reported qtii t e similar e)J :_'-i Is for
fingerling spotted and largemouthl bass during the (illing e( ,t YZeu servoir
Arkansas Spotted bass grew more slowly, but were in better coidi tion at the
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tnd tl ii.' ,rw It112 season. In comparing food habits of largeniouth bass inl
a i.'wa *c re ar ( l)eaver) with those in an old reservoir (Bull Shoals),

ApplegcatcL ind >h'Itian (196-) found that fish appeared in the diet of bass
110: :2' C It Anl Cal ier age and that this resulte-3 in substant ia lly faster
'-OWth his was att ributed to the presence in the a~.zreservoir of larger
1,ioi at Is, p art iCtalarlv cladocera and mnidge larvae wbId-1 "bridges the gap"
a ro> itn tOmost cacan diet to a fish diet. 'teelieitemsweeaos

L-It ir L% lxacl Iig in !ass from the older reservoir.

-iu1 ir aiid Applu.cat e (19')7.) found that the food habits of the three
* rjpt-c i.s ot Mback bazsses in Lte same size group were essentiallNy the same.

owcver, larue stati outh bass are somewhat less piscivorous. In addition
t Sron~ii Lrsnciit competition, Iurress (1962) and Hlanson ( 19() 7) re-

* norted S1 1Cong compet it ion between the black basses and crappie and white

onck the fish population in the impounded area begins to stabilize,
:I ar-ecnotith hbass will h e the dominant black bass. 'lie success of the

saill111Uoti Will depend on several factors, including avail.able spawning
at t. aI imouti shoul d cont inue to spawn in the tributary streams and

rossibtlv in the lake. Whether the smallmouth can produce enough offspring
in tihe streams to maintain a significant population in the lake is uncer-
inI. lrdle bs t er ( 19 54) f ound thIa t: smal1lmnout Ii ba ss in Cavu ga Lake , N ew Yo rk .

spaw..ned inl the tributaries aind dispersed throughout the lake, traveling as
'thas .5 miles. Ilie also reported some spawning in the lake. Another

ictor affecting the abundance of smallmotath will be the presence of spotted
'~it-I the spotted bass is present, it will offer competition for both

lie larc,,ea.outa and smallMOuth. If the spotted bass invades the tributaries,
tie pressure On the smallmouth bass will be that much greater.

lie three black basses can exist in the same body of water. I
-nkiller Ferrv Reservoir, Oklahoma, impounded in 1952, largemouth bass

comprised +.'+ percent of' the catch, while smallmouta and spotted bass were
each 1.3 percent of the catch (Gasawav, 1967). In Pickwick Reservoir,
Alabama, I argemtt ii bass were 2.2 percent of the standing crop, smallmoutta
bass, 1. 1 percent , and spotted bass, 0.1 percent. The future status of the
smailmOtatli bass in Union Lake is quite uncertain at this time.

AnUot her fact or thatL will influence the sinaIlinouth bass population
is [lie e.xpect e( an'liix ot "lake" species (i.e. , carp, drum, buffalo) into
tributarv st reams caused h'. tie bulildup Of large populations of thaese

species in tiiv reservoir. Mhere these species have unlimited access to the
ri buifaries.L, a? decrecase in lie numbers of stream species was observed

(Ri~hr, 19- 'I. il Iimrs in's waiteriadls on small streams were ioaind to bec
e-ffectilfe iarri'irs to tipsfri rm mvement of ''lake'' fish. Where these o!,-
struICt ilanwir pi'estilt , ''iat i Ish 'ere gecnerally rare or absent and
nalt i ye st( i'll'' i-e -, illc 111i '' Iit mIitout I and rock bass, were more c n
danat . ti t s a taC t~ Sl T Ci-11 tit, arked relai onship w.1s de'tec'te d i'('t X('t.'T
;ibttndailica (I [Atc ; as: inl a ,, list ince from rate' reservoir. Al so, no0 Cor-
i'e tat ten wats 10111' !t weE-1til pop iiatol- OinS 1 t ve'arto it's itst thos' of 111i h

friht t riis.
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(8) Walleve: The walleve is a very minor Clemelnt o t e fi slI
fauna throughout the Meramec Basin. However, it reichus its greiatest ;ihtn-
dance in the large streams and reservoirs of the Ozarks aud is expected to
increase its numbers in the Union Lake.

(9) Freshwater drum: The drum is anotler species t-hit is uncom-
mon in the Bourbeuse River, but because of its abundance in reservoirs
throughout its range and its preference for quiet waters, it is expected to

significantly increase after impoundment.

e. Species of Uncertain Status: "he status in the reservoir of-
12 species representing seven families that are current-ly found in tie
river is uncertain. Included in this group are the rainow trout , smaill-
mouth bass, and sauger, plus several minor species (Table '.

able - Species of uncertain status in Ini.,n lake

Least brook lamprey Emerald shiner
Goldeve Red shiner
Mooneye Blackstripe topminnow
Silver chub Creen sunfish

Colden shiner Smallinoutih bass
Sauger

Of the species whose status is uncertain, the srmallmo~th bass is
H: far he most important in the Bourbeuse River. It is di sCIss(,! in tIe,
provious section inder black basses. The rainbow trout is ouly occasionalix
taken from the BourbetIse River; and its presence in the H'eramec iisin is
the result of a stocking program b the State of .lissourl. Ilost of the
prime trout habitat in the basin will be eliminated by the construction of
Hleramec Park Lake. If the stocking program is discontinued, t e rainbow,
trout would soon disappear from the sport catch.

f. 'stimated Fish Standing Crop and Angler larvest: Ink ins
(unpub. 1972) lists a number of multiple-regression formulas which can bC
used to estimate fish standing crop and angler harvest, provided certain
environmental variables are known. The pertinent environmental variables

for Union Lake are listed in Table 8. Using Jenkin's formulas, a number o
predictions can be made about the standing crop of fishes in the proposed
Union Lake. (See Table 10)
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Table 8 - Environmental variables for Union Lake

Variable Union Lake

Area (acres) 7100
Mean depth (ft.) 29.0
Outlet depth (ft.) 10
Storage ratio 0.47
Shore development 8.5
Dissolved solids (ppm) 140
Growing Season (days) 180

Thermocline depth (ft.) 25

The predicted harvest values for Union Lake are presented in
Table 10.
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.,o standing crop data are available for the Bourbeuse River;
therefore, no comparison can be made between the predicted standing crop
values [or Union Lake (Table 11) and the existing situation in the
Bourbeuse River.

Table 11 - Estimated standing crop values for Union Lake (per acre)

Value (lbs per acre)

Standing Crop - clupeids 70.2
Standing Crop - black bass 12.7
Standing Crop Iless clupeids) 108.0
iotal standing crop 190.9

The estimated standing crop and sport fish harvest values do not
include the tailwater below the proposed dam. These areas generally receive
heavv fishing pressure, often exceeding that of the reservoir itself on a
per-acre basis. A discussion of the tailwater fishery is included in the
following sect ion.

4.2.1.4 impact on the Project on Fish Below the Dam

>laintenance of the warm water fishery in the 1ourb-use River below
tlie dain is a prime objective of the Missouri Department of Conservation.
lo meet this obiective, the Corps of Engineers has incorporated several
features into its plans for the dam that are designed specifically to main-
tain the fishery below the dam. 'n accordance with requests from the
Missouri Department of Conservation and the Bureau of Sport Fisheries and
Wildlife, the Corps of Engineers will construct a multi-level weir to
control the flow of water through the outlet structure. Maximum flow
through the outlet will be 4,000 c.f.s. and the minimum flow will be 11 c.f.s.

Flow through the outlet structure will be controlled by an adjust-
able gate in the structure. [he elevation of the normal pool will be 619
feet m.s.l., and the top of the weir will be at elevation 599 feet m.s.l.
Removal stoplogs, each 36 inches in heiglit, will permit water to be drawn
from lower elevations, if necessary. the construction of the top of the
weir at elevation 599 feet m.s.l., will ensure that the water to be dis-
ciarged downstream will be drawn from the warm epilimnionic layer, rather
than from the colder hypolimnion, as is sometime the case in other reservoirs.

['he result of this will be that water temperatures downstream from
the dam will be quite similar to those of the undammed river, thus main-
taining the integrity of the downstream fauna. Dissolved oxygen in the
river below the (lain should also be sufficiently high to support the down-
stream fauna. In addition to being drawn from the oxygen-rich epilimnion,
a series of seven baffle piers in tle stilling basin, designed to reduce
the velocity of the outflowing water, will create an area of turbulence
and increase the oxygen content of the water at that point.
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The maintenance of a minimum and maximum flow of water below Litl

dam should be a stabilizing factor on the fish population b'. eliminating
the extreme water conditions such as flooding and droughts that are often

destructive to the fish populations.

Tailwaters often contain quite a large and diverse fish population.
The stilling basin below Canton Reservoir, Oklahoma, has a fish standing
crop of 5,590 pounds per acre in 1969 compared to 525 pounds per acre in
1969 in the reservoir (Moser and Hicks, 1970). Game fish were 35.9 percent
of the standing crop in the stilling basin below Canton Reservoir. tBall
and Latta (1952) reported that game fishes comprised 73.5 percent of the
total number of fishes and 45.5 percent of the total weight of fishes in
the stilling basin below Wister Dam, Oklahoma. B1acon, et al., (1968)
reported that centrarchids increased in abundance in the cold tailwaters

of Bull Shoals Reservoir since impoundment. The%, also reported that white
bass and walleye appeared periodically during the spawning season.

Tailwater areas are often the site of the most intense fishing
pressure associated with a reservoir. Fry (1962) reported that the fishing
pressure on the tailwaters of Table Rock, Taneycomo, and Clearwater Reser-
voirs was 7, 10, and 16 times greater on a per acre basis than in the re-
spective reservoirs, and that 10 percent of all fishing trips were on the

tailwaters. in each case though, the catch rate was lower than on the
reservoir. In many reservoirs, however, the catch rate in the tailwatcrs
exceeds that of the impoundment (Pfitzer, 1967).

Fluctuation of the water levels in a stream because of flooding
or drought often affects the amount of fishing pressure on the stream.
Wood and Whelan (1962) studied the Chattooga River in Georgia, a stream with
a relatively steep gradient and little flood plain, as part of a study on
low flow regulation as a means of improving stream fishing. They concluded
that high water stages were of too short duration to be of much value in
fish production and that flash floods sometimes damage the habitat h;
scouring and by excessive sand and gravel deposition in lep holes anl shoal
areas. Excessively lw stages, ii turn, reduce the -0,rage o-A ? 11tivC
waters and discourage use by fishermen. The stuly revealed that present,
as well as potential utilization, is curtailed by excessively: low stages
and sometimes by excessively high stages during the fishing season.
Fishery benefits from low flow regulation accrue in the form of increased
carrying capacity of the stream habitat, an increase in percent by weight
of game fish in the population, and an increase in the number of dayvs per
year that the stream will be fishable.

The tailwaters below the Union Lake are expected to receive heavw
fishing pressure. Most of the sport fish now present in the river should
be present in the tailwater. As the fishing pressure increases in the
tailwater area and harvest increases, a decrease in the average size of
harvestable fish may occur. The effect of more stable -ater levels below
the dam should be beneficial to fish populations in that area and should
result in increased fishing opportunities.
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4.2.1.5 Fish Hatchery

The Missouri Department of Conservat ion has expressed an interest
in the feasibility of constructing a fish hatchery immediatelv downst ream
ot the dam. If constructed, two 18-inch diameter steel-]ined conduits with
intakes at elevations 609 m.s.1. and 584 m.s.l. would be provided for water
supply to the hatchery.

4.2.1.6 Flood Pool

High water during spawning periods is expected to be beneficial
because of the increase in shallow water area used for spawning.
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2 MPACI S M :iRr S AR ' A T(;

4.2.2.1 ihe mpact _ o r resi titl 'Ir.ani in i !t -,seOiv " Area

a. General: ihe pro err X.l ,'i . ,f iv".t & I (:n ct o n p I:ant
a1i animal populations in the areas c, i,!,poud::t nt. <.ts, r lat anl
immobile animals, and species con i ined - se-.ore habi tt rerquiremen ts, will
be killed. Most mobile species are expecttU to leave tiL project area,
either during reservoir clearing, or is water rises ili, i:'ipoundrieilt.

!lose individuals will be forced to compete for limited or presently occu-
pied habitat bevond the impounded area. empcr,,r: increases in son:le ani-
mal populations, as a result of ininigun: ions, are expected, bc)t tihese
increases will be virtually insignificrt witin a lew seasons. >ome dete-
rioration of existing habitat may occur as a resIlt of iLtaperarV: over-
stocking, but this too will probably be insinif.rant witnin a few seasons.

Filling of the flood pool, especial]-.' during the sprin>, would have
an adverse effect on ground-nesting and burrow-nesting wildlife species
that would be using the flood pool area for breedin.

The inundated area, because of its fertile, ,ltivil soils a:nd
because of its interspersion of forest and agriculture, prvdes d i:s
desirable and diverse habitat types. ,hese areas arc, smil :or [, prodaic-
tivitv to most of the undeveloped or semi-developed loo,'. plains in 10e

basin, but demonstrably more productive than nost uplan,>! ireas in the basin.
The present terrestrial environment is viewed as a renewalle rt source, and

as such, has the ability to replenish itself indefinitel,,. 'e significant

impact from inundation will result from the reduction in c.i-rig capacit-
for the whole project area, since thie bottomlands are tL>ct 1-cr- icenl f-or the
productivity of many wildlife species.

b. Vegetation: Construction of this project will resillt in both
direct and indirect impacts on vegetation located within t!e 1Ji.t s of tlhe
project area and also upon that of tile surrounding regionr. DirLiect i spacs
can be rather easily ascertained and described, while indirecL i:ntcr are
less readily defined and described.

ihe most significant direct impact will he that wich will re:1 Lt
in the total removal of vegetation on land cleared for re-;ervoir construc-
tion and inundated bv the reservoir. A.bout 6 ,600 acres wi l !1e aflec!el in)
this manner, of which about t)5 percent are torested. The ,st productive
sites on the project will be permanentl" lost from product i,, .ad c.an.e
into a llatic hatitats.

A clvarini; polic, will dt termnined in coorlinat io.- it I thte
ippropriatt teleral iin'! si It ,,en& is, aind will be [a,,ist on . consid-
_r-it on; is rec-_.it ioni, ts . iM' wiltl lt , "olt in,, ,' t , l ti lt ,.



Since development ol the project will involve fee-purciiase o!

21,993 acres, there will be about 15,393 acres of land which will lie
around the perimeter of the reservoir at normal pool level. Some of C.,i_
land will remain undeveloped for the immediate future wiile a portion oi it

will be developed. the vegetation on the developed areas will be either

removed or altered to some degree. Undeveloped lands will be retained in

their present plant cover or will be improved through application of

management practices.

.ecause one purpose of the project is flood control, about 1,494

acres will be subject to inundation about every two years, while an addi-

tional 735 acres will be subject to inundation about every five years.

ilhese periods of inundation will exert some influence on the species com-

position of the plant communities. The effect will varv with the length

of time and degree of inundation. It is anticipated that there will be

some change in species composition, growth rates, and quality of vegetation

as the environmental conditions of sites peripheral to the reservoir are

changed. These sites may be expected to support mesic plant communities,

or at least a higher proportion of mesic species.

Flooding easements will be acquired on about 1,892 acres of land

which lie above the fee-owned project lands. Because of the type of use

restrictions imposed on these lands, the land use is not expected to change

significantl,; and the effects of the project on the vegetation located on

these lands will be relatively minor.

The most difficult impacts on vegetation to assess are those whicii

will occur indirectly as a result of the project development. These impacts

will occur on private lands surrounding the project as a result of changes

i land use which are generated by the existence of the project. It is also

difficult to estimate the extent to which changes on these lands can be

attributed primarily to project development, since it is very probable that
a portion of these changes will occur even without development of the proj-

ect. 'Ihere has been a trend toward changed land use in the project area

because of its proximity to the St. Louis metropolitan area. Some indus-

trialization has occurred; local communities are expanding into the sur-

rounding rural areas; and rural acreage is being developed for homesites.
hhis trend may be expected to continue and to increase in magnitude;

hiowever, development of the project may be expected to accelerate the trendl.

Two impacts appear most likely. 'he first will be a reduction ill

the use of resources as the new owners will probably desire to "preserve"

their lands for their recreational value. This desire for "preservation"

may result in the withdrawal of some acreage of forest land from produc-

tion of comnercial forest products. liowever, if these new owners seek pro-

fessional advice in the management of their lands, the opportunity will be

presented to show them the values of multiple-use management, which would

have a definite valuable effect. The other impact, the opposite of "prestr-

vation", is expected to be that caused by land development, including sub-

divisions, campgrounds, and various types of commercial enterprises which
will be attracted by the lake. The impact of these "developments" on the
vegetation ma' be positive or negative, depending upon zoning, management
and similar intluences. 11owever, such developments have historically

reatli redtice Lle extent of natural vegetation.
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c. Animals: 'Ihe reader is referred Lo paragr, Jir 2.2.1. i i ,
t furtIwtr discussion of animals in the >tIramuc ,ail.

(1) Invertebrates: All ttjrrL: st i LTI : F -' ,, : ill i! > 1 oC t
rem Ihe inundation area. th is will ilcltilt, LhoS, sne t'to C'.Ir clCt:iST ic

ef sprinig and cave communities. ':n,,us in Iqual ic inu,r( (. rn e 'l i :ba
been discussed in para,;raph 2.2.3.3.

(2) Vertebrates:

(a) Amphibians: Ihis group o animals is con ine, to i.oist or
aquat ic habitats during at least part ct their life cvcle. All or t
species that occur in the project area are expected to co1t 11. c,:istence
in that area, except for the hellbender w'i.ich will probabl i C -:: 1 11tt?
!ro--i tbe inundated area. Live hellbenders brini froa .-1' to 35 cK"!,:cr-
ciiiliv and may achieve a population desit - or- up to one per - -1 soti-re
meters of river. fn most cases, prime foait,1tor (_tve sc :-,pc ,Si : 121 utucs

no otj woodlands near standinc or runn intc wat er. Aft eri:tnhotc, ese

species will generally be confined to t':e Lake perinher ii,, its tril1-
I Aries; consequent lv, there will n)e ,, redIut ion in a i,, t a ee, :,tt, ill

, cs itv (except for the lellbender). (rtain specic ir v:.:.cte 0 i1-
r ,ase in numbers because the reservoir sh:oreline a d ,o lcre iL I :tl-

a,., still water will ituprov ,t cir 1 ai', . is .c ,>> I ce:,tra] n.t
AI western choruis frocr, the so .e lo rd og . : r n I-o p,. Ir-COl

t , ~Ond tiht bronze iroo.

(' ) Rept iles: Twelve species o i tirt les are n ," Lr c l isir.
o, 01 these turtles are semi-aqu;it i C , i-I abitat, tic.! to!t 1 S i t

;dapt to t hie lake 1abitat, and proht'hl a cone core " it2 ' k
present 1, are. Ihe alligator srappin Iurt Ie, alt oui nrt -. L itr t21
basin, probably does not occur in thle pro oct area aind, coi'S., I . will
nor be affected. wo terrestrial turt les, the Ol-nt M ?i

!  
I: '

io:: turtles, will be eliminated from ta i,-pounded area it till :

'ontvon on upland areas around the lake.

All of the species of lizards known itrom ti - pro:-anlt ' oC ur
in the a rea of inundation, and all will be reduced in num'ttr Ir: inundation.
Ht owever, all species will remain in the project area.

;wenta-six species of sn~akes occur in tie proj tcl ,ata. Appoxi-
natel.lv 10 of these are characteristic of drv upland tabi tats and sl:ottid not
be appreciably affected by the lake. Six species are chtaracteris ic o
moi.st woods and these may be substantiall reduced in number, Iut will
still occur around the lake. "hiree species are water snakes ,nd ,are ex-
pected to increase in nutaber a ter imponndiment.

(c) li rds: Approximatel , 28,v specit! el birds ve known trom t;he
'ieramec i'asin, and it is reasonable to aissume tat all Out t , r.Irest species
utilize some portion of the area to be inundated. (): lom': sin, i icuc(.
is whether or not the inundated area provides sulficifnt L' important iil,itia
to adverse]'v affect bird popl lations itt thL'e remi i t 101 n- iItutiat ) 1-t-0.
tahie 12 lists 6t1 species of hirds th;ll t 11in li('l, to hc tt,Inctid in a 'tin-
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ti2Ctr ~ I t2 C 100 r )l o loss ci ilIMportall1 I . i i 11 -~~
W i 11t Lr 17 .; t 1 , t n I us arua. C . aw e, in Llo 1: L- ')x.

29) sliec es Arcl eTDLt,! to 1)dae hone, I t L ud I .0 ,ah, I a t pr- u:1 ott, T I IC
1(') S 1 ) C C Lpe lS, t :e p jG->Ii lcd r r tec ,anId i:,a I Ia r- (I rt! 'lcor~liin
rot. cr< a tsa~ri7~i ile ile'otler 2 -Pvcles aIrt :!L.rril. 11 r

'< 2 ieresurvioir Will provri,.e 111t Ic :reedliil :i1 tAl tor cs
Ict~ list ~ 1 l1t 1;ilt 13 11110 t t o l1 1 11 1 n 111 rcu oV .:tt . 1 .0 t C l

1ll 1 id t~l Id 00C~ p) rod, act i On.

i ,!) "'lliral1S : ltiS or ilao 53 species 0m mai~rialS t!_AI 0~c2:ir
(-' Lo ic roa Lire expectedl to be0 ilfluc 00(1 H'. i: te ij-tpotlld:i,107)L t . ut 17: St s

z.i:a i al: ilapact will occur to tClose species which ore ir :101iSt 'ton
S..cl. Listc s~ire'os afl species priirraril- aidapt,, to! Ist rear:~ ca ilt:: : 1 s
slc: a is <.0 baver and river otter.

.1.22 iiplac t oin Yerre stri-iI Or <an isms !)ownst ream~ ai e S(_ 2201

a . tdele ra I ;je pro ~ect_ will provide a :>t 21) de.:rec oi prote-cr I 1

tc .020 acres oi- hot tonland b)etween the damis joe and! 120 t::out.. 01, 1:10c

oiiaeoe iver. An addlitional 21, 9 20 aecs oil land betwuen 1:e 1711oL..

ItOe lourbeuse and the >Iississippi Rivers will reC(21lve part jill protUci tot..

.1 ICh 01o the landi along the .hourb-usu5 River be loW i~l d2a' Itu is
ctirrentl. in forest, low intensity a, riculture, ilig~i iiutC..sit . i icult it-

* ~or low initelSit: residential aind comnilercial land use. n!' 's

uitilization is cype~cted with 1.10 adveint oi- tlood collorol, an' ritree u
* ~ L tes of land use conversions are expected: 1) low intensit c'-~

amd co~iltrcial 1:0 iL-lier intrensi t:- residential aind co:-.rl.ercil'1* ; (2)
iltensit0: agriculture to lo:W densi t resident ial andl comi-ete i.1 17-- f
low intensiLI: a.,ri.culture and forest to iii 2:1 Intellsit .< A rntc'iltr a, lrow

leas i. . resident i al aid conmleria 1.

01ttieS conversions, oni' tie LOilrd is consitler ea to l~m
I icant i:-lpac 1oil plantI and an ilial Communit~lfies , and (11; i Imat ts

1)elow.

fow 7atlenSit' A.nniculturu and" :orest to t!ii iltOelsitl .\CCt

Lurfe, LOW u n lCIIi- \I)es identiall or onmierc ial 1Ise: In t~le 0Convrs ion)
1171 rspersed tarm md tforest land to ver' iltei-usivel: tarllod area-S, 0I 3r t

01 res ideLill Im Icc r' co:erc ialI deuve-'lopmen 11 110 S 0 1 (2~ S DCC l C .'ar1" 1C t L I-s
t ics ot I t .1 ictrest - 10rusuland - smalt 1f111an11 lhit-at will I ect7e 1C0.

-iian, tand will it Ia r,.e 1 replaced b'. SpCC csI tat_ c 1- an SUClSS t Lill C al:it L'e

inl OPUl) Or Sitti-traatli1 iII 11, SUCh aIs ra'ccoons, opouSut: s , FOCk hares-
!'po 1)015 11 1r-1 r il) H ove s , Cro7WS , C 011111n11 11, i 1 L- I lawk s , Ha. rn sw. 1., c;ws

* iatowit rk .sn r u:s, 0150spa rP-1ows, 'Ia :,rackles. t is- no t ed t 1 ,1

t I e0S( S peCC i c2S i 11S0 ho lIe Ss abunmda nt t Iia pi ru'.~l Luq1 , 'ill t ' ill,' I t.

reo1-it- ive f 11101-ef ahlidt i t I Ian other- spCCe S.c' is '.Ic 001V(iI1 iL : 1"-

* ~~Sritlcl atl to lt~i'1' i lickil ture and ot her mo~re ilt ens ive 1,1n'! lisc
will have t hie ,,I itmpaet (A)l 111110 5j1 L 1 . Whi tC-i tit~l iC2i 0 Ot
ta)i. rtilhj I 1 i td lox s'll el s, turni kt woodcock. r': ; in 1." ,v
aill suiffer 5101Jtiredlicti OnS in pOI1th ,tt 1(111 S11rct111r Ir 11k,

hau muskr~i n1 i rac(k011 tI ils 50, it etss ctwIM11i.
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4..2.3. impact on terrestrial Organisms Elsewhere in thef :asirn

t!is section excludes consideration of the inundated area aind ii .

i loo,t plain downstream of the reservoir. As noted in paragraph, 2.3.2, tile
lcramc ; asin will continue to develop, with or without the project;
ow,. .er, dCvclopIent will probably be accentuated by the project. 't is
pssihl • 

to make a, quantitative distinction that would accurately
d.e:oustrate differences between impacts on terrestrial organisms between

,Ir lopiucnt , witi! and without Lhe project. Consequently, this discussion
,ill concuntrate on tle impact of development, per se, in the basin.

Uurther development in the unprotected flood plain will proba)1i
L largel confined to scattered recreational cottages and campgrounds

:ro,r a terrestrial-biological standpoint, these developments have a li::tited
adverse impact. Some habitat is lost and some is created through increases
ii forest openings. Use is seasonal and generally does not involve large
concentrations of people. On the whole, it appears that development in
t;i unprotected flood plain will not be sufficiently intensive to seriousl

i!tect te biological resource.

Upland development will be more extensive. Although the upland
areas are less productive biololgicallv than the bottomland areas, they do
pro-ide important and often undisturbed habitat for many species. Sut)-
stantial reductions of biological resources can be expected in areas ot
intensive residential, commercial, or industrial development. The impact
will he progressively less in lower use areas. Approximately eight percent
of the Aeramec Basin is currently urbanized (Rvckman, et al., 1973). As
tte hasin develops, increasing amounts of semi-developed and undeveloped
land will be converted to urban usages. l'owever, it is reasonable to

i:me that tie basin will, for the foreseeable future, continue to con-
tain lar4e areas oi undeveloped lands.



-4 111. iF 1 IAtOF THE RESERVOIR ON GAME SPEC 1 S

Ihlli.,e ionl is ('01)1 med to the consgideraition olt lie i:I eits It

int!-dat it'l on g ame Species. A g eneral H- is ssion of 1.1e ilmpiiit of the ;iro

ct On gaitie spec ieo ill hot toMnind lr,) s dleWfist ream W! t !w LlmO :21.12

has in is included in pairagraph 2.2.6.

.As discussed in paragraph 2 .2 .6, prime habih it toro .1I
spcLsin the Me ramec Bas in inc I odes aI miXL re of ha rdwoo ifot

c o Ip I a nd . A Itrhou igh many o )f th ie game spec c les, kiiow~n f rioi:' I - -

foilld through,110ut the Area, the most important hahi tat .1

soils of t Lhe h ot t ori. I and airea . 'lte gam,.e animals, I Liiu I:.? i. -

oli h 1)2 tetd bV the' projeCt, a re s 1iownt i :) Tah 1e 1 1 A

u n each spec loes is it) diirec t relation to t hk- ahiiro
A reL', none o'0f t he I.wilId i f e spec ies I isteLc xiI I hoe: itI

It sliou)11 he noted that the si eni Li cant los s not

hut raither the loss of tho continued produ, I i vi t:

o'esl p wi I I hi, nor- readIL iIi a, IV i i 1 h 1 1- ) '
inc I les t iie lake irea and11 alhoit 5 , S) I C I-C

F, -,i -t ir -s lis d fo :111i oe i ivo Alt , 1 h it

I Isi it I .' i LS " I.; ! It M ( inc 'Ii BInI
pitil-. prcvtedi OV>'FO15 OiV liIO a , o i ''!

if I oi l t HLe p i' 1 1 r() 0is t A 1- . 1 1

food . Mhen ti1 1e tn i i Cike is in o p, i t i I-,

plIan w i I11 , h- i I-mIt-n t ol J )v the Corp o i. i :,
wL M Il f fe lh) i t I i11 t lie ipI I 1 ita , 1 t i t nt- 111 t

o f the more. pt -v n i .,c i ,rv I!tikir i I t

It I Jl)i I ee 11 B.l-1 1 iilt I i

project ae wil he te los Is ohI t lIc I pil icrt iilui r t I
current Iv tsed t o s iipp 1 1 o monrt t Ile kL r nt ora t id lIni i r, i in,-;lp Hik

tmatural t ool sutpp I i L tlha t occ uir in t hie hot toml and> it e Pore, ;Ibiiili:m1t lie
tunit a re:) :1:1( i! a i igh l ot rit i onla lVelI t 11in t ht it Vlit i 0 1tt r i t h B-

h) . F ox atlid -G ray Sqires 'th Sis of _s- hL tIacwt
thIie ir stmal ;i jr i c i I tti ir-i I uinit s w i I I great ',Iv reduce Coi.: tqt i rL I4 s a lltt
in tie pro jeeL ;Ire:) 5 1cC2 they mal~ke ('xtem; I\c lie t hof It 0 0 r;ol)s. 'ra v

s(~II i rc is "~ I wi 1 not he affected as. itlch ais Ii> o~ x(It ,1 I L It I! v i II
l~so b, reiduced s itic the hot tofltlatds halve t he' TM )0ot iI)I TI~ II tt ma Pr to t oe-
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Table 14 - Game and furbearers in the area of inundation.

Estimated Est imated
Current Current

Spe cie s Population Species Population1

White-tailed Moderate Striped Skunk High
Deer

Fox Squirrel Moderate Spotted Skunk Low

Gray Squirrel Moderate Badger Low

Cottontail Moderate Bobcat Low
Rabbit

Mink Moderate Bobwhite Quail High

Beaver Moderate Mourning Dove Moderate

Muskrat High Wild Turkey High

Opossum High Woodcock High

Raccoon High Common Snipe Low

Coyote Moderate Woodchuck High

Gray Fox Moderate Crow High

Red Fox Moderate Wood Duck High

ICurrent populaLion in area of impoundment. Estimates are based on assess-
ment of present habitat and on comparisons with other areas of Missouri.
It is noted that population size is generally a function of the quantity and
quality of suitable habitat.

c. Cottontail Rabbit: Inundation of the bottomlands will limit
rabbit production in the project area. In addition to having the most fer-
tile soils, this area, with its scattered agricultural units, provides the
variety of successional stages and interspersion of habitat types that are
essential for maximum rabbit production.

d. Woodchuck or Groundhog: Woodchucks will he reduced in the
project area due to the elimination of the bottomland agricultural areas
that create open space that support the growth of succulent herbaceous
materials that are used as food by woodchucks.

FOUR-4 1

L!



4.2.3.2 Impacts on Furhearers

a. Mink: Ilhe mink will continiit to occur alono the shorcs of
the reservoir, but their numbers in the proeeL area will )e redLced.

b. Beaver: Beaver will be greatlv reduced in the project area
b the inundation of the bottomland hardwoods that are their preferred
food.

c. Muskrats: Muskrats will also be greatlv reduced in the proj-
ect area. iLuctuations in the lake will prevent then from ;auildimu lodges
and the rocky soil will inhibit the digging of burrows alonv' the l,-ike shore.
iheir bottomland food sources will also be ,reatly reduced.

d. Opossum: Opossum populat ions will be reduced' iii the project
area due to the inundation of cropland and the many mature trees thiat
provide den cavities.

e. Raccoon: Raccoon populations will also be reduced in the
project area due to the inundation of cropland and the loss of m1ature
trees that provide preferred den cavities and food.

f. Coyote, Gray Fox, Red Fox, St riped Skunk, Spotted bhii<nk
i{obcat, and Badger: Populations of coyote, red fox, spotted skunk, and
badger, species that prefer the open botomland areas, will be rcu~lced,
although these species will remain in upland areas that have open pasture
lands. Less affected will be the gray fo:x and bobcat, as tie,, prefer ex-
tensive forests. The striped skunk uitilizes agricultural crops and \.ill be
reduced by the elimination of the croplands.

4.2.3.3 Impact on Game Birds

a. Bobwhite Quail: The loss of the farmlands and the m:;ix of
successional stages that are found in the bottomland will reduce boblwhite
quail populations in the project area, although poorer quality quail
habitat will remain in the uplands.

b. Mourning Dove: Tnundation of the agricultural bottom )lands
that provide the best dove habitat in the project area will greatlv reduce
the mourning dove population.

c. Wild Turkey: the agricultural bottomlands provide the open
areas and supplemental food that are necessary for prime turkey habitat.
Consequently, the inundation of this area will severely limit turkev popu-
lations around the project.

d. Woodcock: Inundation of the moist , alluvia I tlod pla in whichl
is the main feeding area for woodcock will greatly lower the woo!cock popu-
lation in the project area.
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e. Common Snipe: This species is not presently conmmon in tLie
project area and occurs only as a migrant. Although the snipe may utilize
the upper reaches of the reservoir, the loss of the moist, plowed agricul-
Ltural lands will limit this species in the project area.

t. Waterfowl: The only common breeding species of waterfowl, the
wood duck, will be severely reduced in numbers in the project area, witl:
the change trom stream-river to lake environment. The reservoir will
attract migrating waterfowl and serve as a resting place; however, duc to
the steep topography of the area, the banks will be steep and little food
will be provided for dabbling ducks. Resting habitat for migrating water-
fowl in issouri is currently not a limiting factor for waterfowl production.

g. Crows: Since the principal food of crows in Missouri is corn,

the elimination of the agricultural bottomlands where corn is grown will
greatly, reduce crows in the project area.

.2.4 TIIE [MPACT OF TIlE RESERVOIR ON RARE AND ENDANGERED SPEICIES

This discussion is centered upon the direct impact of the reser-
voir on rare and endangered species. It is recognized that development in

the flood plain downstream of the lake and increased development around tile
lake may have an adverse impact on some rare or endangered species. low-
ever, these impacts are virtually impossible to quantify and are discussed

very briefly. Rare and endangered species in the basin are discussed in
paraglraph 2.2.7.

4.2.4.1 Plants

a. Bryophytes and Pteriodoph\,tes: No rare or endangered br%,o-
phvtes or pteriodophytes are known to occur in the project area. However,
suitable habitat for several species exists in that area, and the possihil-
ity of occurrence of one or more rare species must be acknowledged.

b. Spermatophytes: Sixty-three species of rare or endangered
spermatophvtes occur in or near the Meramec Basin.

Three of these species have been collected in 1'raiklin
County: Malaxis unifolia f. unifolia, Callirhoe triangulata, and riosteum
nrP'stifolium var. eamesii. Malaxis unifolia f. unifolia is found in wood-
lands and valley floors; and if it occurs in the project area, would be
affected by impoundment. It should be noted that these are uncommon plants
not readily recognized by many collectors; and the project area has not
been intensively collected. Thus, the possibility that other rare species

occur in the lake area is recognized.

4.2.4.2 Animals

a. Invertebrates:

(1) Arthropods: Potentiallv impacted rare arthropods in clude
Tinqupa pallida, a milliped; l'drosp-'chL piatrix, a caddisflv; PIvnastes
tityus, a beetle; and Citheronfa reL;ga is, a moth. It is unlikely that n'i'
individuals of these species th;,t occir iii the project area would survive
impoundment. It is noted that non(- o! ti cs, species is en emict t t he
Meramec fIasin.



(2) 'Mus sel s: SeveralI rare muisqelIs have beenT COl e1CCt Cd Lit the
sect ion of the Bourbeuse River that will he impounded. 'I'Les C 1 nc Inii,
-Cuhe r land ja monodont a , Dysnomi a t rigue t ra , I- K ii) Io ioL c r a s i den Ls ,Lept odea
-1ep todon, Pl et hoba su s cvph vus, Arc iden s co )f rag osus, an,! I-mpsi I isq bre vicula.

\1. ol these mussels will be eliinL l t roni the lake :3ea !h qii it.'o
he water released from the reservoir slhould assure thait t he mussel fauna

downstream of the reservoir will not be adversely at fectced; nor should uis-
SelI Species upstream fron the reserx'o-ir he adverselv affected. , ec reser-
voir should not result in the ext irpit ion of aitv rare or endanglered speci es
of mussel from the leramec Plasin. It is recognized, however, that the

reservoir will be a barrier bet-ween mussel populat ions ipSt rear., and down-
s t ream. I n thec event thit one o I these populat ions was eli ntina! cv , the

reservoir Would prevent recolIonizat ion Iv.' the rening [naIio. Ihi s
pose a greater problem to the upst ream poptt mt !on 1liecatisu 1e down,1-

qt r am population could he repopulated hv mussel colonies fin the .:'.sratlcc
or igRivers.

b). Vert ebrates:

(1) 'Ishi: One fish considered endangered in 'Iissoneti, the paillid
shiner-, has been reported fronm the ,ourhense River. hJ1is St vJLie.S :_,I b)
cxt irpat ed from tlite area, since all records are r) r t o Iui . wever

tlLe pallid shtiner exists in the hou1rbeulSe River, it wil I io ei::iinated
or severely reduced in the intpounded area.

2) Amphibians: K h ree rare amphtib ian s occur i n h le tamiec
!'a s i n. One of these, t he wood frog, hias been report ed Iroii I ic pro ject
are I . hie destruction of thte wood iroy, habitat I), the lake is pt-o)ahle.
* he, reduct ion of itabi tat for an,, rare species is of cocen howevr lit e
ha sin represents the periplterx' of a rather large rannac lor this spedcs,
antI t te project cannot he cons id ered i ghl1' de t r mien t :11 lo the Survitval oi
the spei-Ces

(3) Reptiles: tIwo reptiles, the scarlet snake. and the aillig ator
snapp inn turt le, considered rare in 'lis soti i, are known t rolt t he a zsin.
do(-t Ii speci., sre considered ye r' uncotmmon or ,O asent from i;e- pro ec I area.
and lItus tite pro ject is not expected' to e>:ert a s1,,ni ticaWt iinience on
state wide poputlat ions. 'atijonall,:, both species haive I ars-e r~in,:es aInd thte
pro ject will not- i).-ve measurable intpacr. on their tota] populat ions.

(4) 1)i rdIs: 'tWentv-six species,- or sub-species oi ' irtds whiich
occur in C ie ha sin are cons ide red rare , endangered , or o i att 1 et ertnizted stat as
in :1issoti. Of those species, omb,' twlve winter or r fd n !:,( Vasi'.

he remainder are considered accidental or migrant visit ors. 1ns S CPeC en
wich wtuint er or b)reed in tite ha sin atrc li st ed he Iow:

Sharp-shinned ha wk ( o;)voa I In I
Coopers hlawk Lea st e rn
Red -siiou ldered H awk dlak il iekoo
Va-rshi tawi( harm Owl1
.Nortiern Bal d l,'ag] ou -ci
Fing; Rail iwlet

achrnns 
Sparrow 

P



Losses of significant habitat due to inundation may be expected for the
red-shouldered hawk. This species is under consideration for inclusion in
the U. S. Fish and Wildlife list of rare and endangered species. Although
this project, per se, will not significantly affect the state or national
abundance of this species, it represents a further encroachment on alread,
limited habitat for this rare animal.

The wintering habitat of one rare biru, the northern bald eagle,

will be improved by the project, but it is recognized that wintering habi-
tat is not the limiting factor for this species.

(5) Mlammals: Twelve species of mammals considered rare and endan-
gered in issouri are found, or may be found, in the basin. :hese are
listed below:

ndiana Bat Long-tailed Weasel
Small-footed M1yotis Spotted Skunk

Crav Bat River Otter
Keens Bat Red Wolf
Eastern Big-eared Bat Mountain Lion

B lack Bear MIeadow limping Mouse

Iwo of these species, the Indiana bat and the red wolf, are considered
endangered nationally. The red wolf, mountain lion, and black bear, are
too uncommon to assess the impacts of impoundment on those species. if
they do become established in the basin, future development will undoubtedy.
threaten their existence. The five bats are all cave dwelling species and
all may be adversely affected by the flooding of caves.

4.2.5 THE IMPACT OF TILE RESERVOIR ON\ CAVE COMMUNITI[IS

Refer to paragraph 2.2.4 for a discussion of cave communities.
Relatively few caves have been found in the project area. No rare or endan-
gered species have been reported from caves in the project area. Those that
may occur are listed in lable 15. The cave communities that exist in the
inundated area will be destroyed. 'iroglobites, the true cave animals, are
extremelv specialized and dependent upon a very stable environment ; and
many will be unable to stand even periodic inundation.

FON4
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I !'~able 15 - Rare and endangered animal species that- mIay oc,2ur, in- caveS in
the Union Lake project area (scienuific names arc Ill yn whien no
common name is used)

.nvertebrates

1illipceds
,coterpes dent ropus
':Ilngupa. pallida
'osteract is interminata

Grotto salamander
>ammalIs

mcindana bat
Small-tooted myvotis or least hat-I

-Gray hat
I'eens bat
wcstern b)ig-eared hat

m ircates species has been reported from cavcs inl Uruni i ut-

it is recognized that invertebrate species, soive perhaps 'is etL
Unknown to science, may occur in the caves thtat will be inunflated ' Union
Lake. his is true because of the endemic nature of LrnO 'LCiitcs, whose
populations in a specific cave have been veneticall>. isolateI ior s If i -
c ient time to torm new species, and Ibecause f-ew c-ives htave :)ucn ri !CY-onSl

examLned ilv qualified biologists. it- is noted t hat 1becti! msver i w siili -

a~CcaVes exist in the Union Lake area, thle likelIih ood! u I t ris occurrence
is reduced.

Ano tlier impact on ca-e 1 i i weoh u d e c,1u1se I) t ncrc(s n.umb1er
of people visit ing the tnion Lake area and the resil tinc. klevelcypi-ent . CI ,e S
located on government -owned land will he protected ii-nd access to these caves
will be limited to people with genuine interest-, such as scientists and
organized spelunkers. Ihis will be necessary t-o protect hot:l the Cave a,1na

and the general public.

*2. I:,PAG f OF THEI REiSERVOIR W.' S PRI ;(; (:11> \ T S

1lie~ characterist ic communi tv o f any spring t hat is Ini w Lr \I I
be (lest roved . Since most of the plant aind Anilla I spec ie C- a-t Irec c.LatUlc-

I eristic of springs occur there because of the cnlstant adool IIea

ture, they will probably not Occur in thle In ion 1,ak( . On1(- UpL 5S

c a dd is f l,., IZd ro ps ychI e p ia t r ix, i s c onsid(Ie r ed r ar e i n is, ) nn %l ) be
affected. Refer to paragraph 2.2.2 for a discussion (it sprinv colmillmnlities

in thle 'lerarnec Basin.
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4.2.7 TilE IMPACM ON CNDIESCRIBEt) (NEW) SPECIES

It is possible that an undescribed species, that is, a species
previously unknowm to science, exists in the project area. However, it is
very unlikely that anY such species occurs only in the project area.
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non-lake count ivs, produced greater increases in per caipita inceome )h11tdooCr
Rt creat ion Resource Review Conmission, 1962). however, other researcv,
contradicts tlhese findings. Statistical evedence shows that little or no
siL:i icant dif !erences are realized in median familv income, but that oni
, rcaLer st r,:t iftication occurs rest ILing in a dlichotomy of both more poor
and more wealtlhv t iat miuht be caused by the attraction of both, lower -ind

ujutor income ,g ,roups to lake-tvpe recreation areas (Campbell, 19-2).

Retail trade is another element of importance in evaluating [lie
viaoilitv ef the recreation industry. In nearly all cases, retail trade

increased more rapidl,' in project counties (Outdoor Recreation Resources
Review Coimnission, 1962). Ibis phenomenon also prevailed in more ructeni.
research. he increase is probai!: the consequence of increased visitation
irom recreation enthusiasts and has been experienced in both Oklahoma and
issouri project areas. A conclusion can be drawn that counties wit:. ye-

creation reservoirs do far better in terms of retail sales as comparedl to

non-project counties.

Lake projects also seem to alter the age structure and coim'osition

of a community. ;'here is less empirical evidence to fully evaluate th is
proposition, but two of three project counties .-or which information was
available experienced notable increases in all age groups (these areas

were previously discussed), but the economic value of this point is in the

increase of the 65-and-over age group, which increased proportionately
more than non-lake counties (Campbell, 19/2). Generally, this ave bracket

is associated with lower income levels and may reduce the median farmil,

income of the area. 'this may explain the earlier contradiction of impacts
on income. Yet, due to lack of sufficient comparative data, these results

should be viewed with caution.

Changes in occupational mix. employment, and educational status
are also important variables in weighing the impacts of reservoirs. 1 'Itcr-
tunatelv, data on these factors are sparse, making a firm conclusion dif-

ficult to defend. Some information is available and will be discusse,! in
summary form, though the reader should remember that the results are sub ject
to further investigation. The conslusions are:

a. hlie evidence provided by recent research indicates that t hi
existence ot a lake does not directly effect the educational status of a
county (Campbell, 19,2). that is, project areas, as compared to non-proiec t

areas, slowed no significant differentiation in education status over time.

b. ' be occupat ional mix of lake areas as opposed to adjacent
areas did not chane significant1v in most cases, but a noteworthy iacrest,
in clerical, service worker, and labor categories occurred in tIe proiect
counties (Cfampbell, 19 2). These are tgenerall'. local income occupat ion
groups.
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multiplier effect. The multiplier for Franklin County has been estimated
at 2.00 (Nathan, 1966). Thus, each dollar spent by visitors creates,
through a cycle of respending, two (2.00) dollars of income within Franklin
County. Demonstrating the impact of the multiplier effect, of the total
1,770,000 visitor days projected, approximately 1,395,211 of these will be
by non-county residents. Visitor expenditure at a facility of this type is
about $3.60 per visitor day. Thus, about S5,022,800 will be spent in the
county by visitors. This initial amount generates a total income of
510,045,600 via the multiplier effect, and can be viewed as employment
generating with the rate of growth depending on existing conditions.

In assessing impact on employment, the labor supply and the recrea-
tion industry must be examined. 'ihere are a number of peculiar aspects of
the recreation industry that are of particular importance and not all arc
beneficial. Ordinarily, job shifting is associated with wage rates and
skills. Over an extended period of time labor supply and demand tend
toward balance depending upon the mobility of workers. The unemployed in
rural areas are largely unskilled and less mobile. Thus, by increasing the
demand for such labor, Union Lake may bring work to the currently unemployed
work force in Franklin County.

While recreation may bring work to an area, tie demand for the
service can be unstable. This instability is due to the fact that as a
consumptive item, recreation is regarded as somewhat of a luxury, subject
to the fluctuations of general economic activity. Therefore, during
economic recessions, recreational activities are deleted from personal
budget expenditures. A second important factor is that recreation is sea-
sonal in nature, causing seasonal employment and unemployment. This sea-
sonalitv is another source of instability for the local economy, thouth it
may be anticipated. Finally, because wage rates are relativel low, as
compared to manufacturing or even retail trade, employment in recreation is
regarded as being unfavorable. liowever, it should be noted that the recrea-
tion industry is expected to constitute onl- a small component of the local
economy. Thus, other activities in the economic structure should not be
adversely affected by recreation's low wage rates.

Finally, the lake project may stimulate industrial activity through
two facets. First, Union Lake will provide a constant supply and substantial
reserve of good quality water to the southwest corner of Franklin County,
an area presently somewhat removed from such advantages. Second, the lake
will provide a recreation amenity, something which is potentially attractive
to an industrialist. These factors will compliment an existing good road
and rail network, as well as favorable climate, already existing amenities,
and large tracts of open, nearly level land. Should such a location take
place, socio-economic measures such as median family income, employment and
occupation mixes, and even education level would come in closer proximity
to those for St. Louis County.
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TABLE 17 Impact of reservoirs on county revenues.
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4.3.1.0 l.and Use

With Union Lake, economic rxparsio:: and population rowtla will
probably be somewhat greater, but net suistantiall'. diffrcnt than would
occur without the project. As a result of t ',esc :rowt,s oid addit ional
flood protection, changes in land use pat t erls can )Le expect ed. "%'ith
Inion Lake, 8,574 acres of cropland and 12, 33 acres of ,ris : an,! timb.r
will be converted from private to public ownersihip pri'iiaril: for recrea-
tional use. flhe project will provide a high level of protec'ie'n for ,020
acres on the Biourbeuse River flood plain above tiie mouth of t he 1 ourbeuse
River and partial protection for 21,920 acres in the lower " eramec Valle:.
Under current conditions, agricultuira l and urban I ai use ictivities arc
frequently hindered by major flooding problems which occur on ',Ih average
about once every six years.

Changes in all land use patterns can .e anticipated wit:I Lltu in-
stallation of Union Lake. This is particularly true for tu;e land in
Franklin and St. Louis Counties below the dam. "he greater flood protec-
tion afforded to this land, most of which is presentlv in farml use, will
reduce crop damage as well as encourage increases in residential :ousini,
construction in areas previously subject to inundation, lhis (ioes not
necessaril' mean that such development will occur, but rat!he," tat it will
become more feasible. inall:., any increase in housing or other develop-
ment, or farm land, will reduce the amount of vacant, wooded, cr iarrl
land. Also, development on existing resident fal lani max int-nsi t.

Commercial and industrial land developments are more restricted
in their patterns of location, vet both seek ine:apensive land, in this
case land once threatened by inundation. Commercial :activitius seek
exposure and accessibility to the populace. Industr'y puts locat ion er'.pla-
sis on such factors as road and rail accessibilit , nearness to supplies
and market, taxes, utilities, and labor supply,. L ind withi these qaulifi-
cations becomes more attractive due to increased flood protection. In anyv
case, new developments in commercial and industrial activities will proba-
bly locate near major highways, such as interstate ihwtv 44.

The discussion above leads to the conclusion that the protection
that will be provided by the Union Lake project will create circumstances
conducive to an increase in residential, commercial, and inustrial land
use in the flood plain downstream from the dam. bhe actual degree of this
increased development due to the project is not known.

4.3.1.7 Socio-Cultural Impacts

Union Lake will have a profound effect on the socio-cultural
make-up of the people living in the project area. 'ie m.ost significant
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impact will occur to those 100 families who will be displaced. This impact
is being partly mitigated by the relocation procedures required by Public
Law 91-646. !his law requires that all persons displaced by land acquisi-
tion actions be fully advised as to the relocation benefits available to
them in order that there will be as little adverse impact upon them as
possible. Ln general, the law seeks to provide persons displaced by
Federal land acquisition with housing at least equal to that which they
were required to vacate. Persons living in substandard housing who are
displaced by a Federal or Federallv-assisted project will be assisted in
moving into other housin-4 mectin4 minilum standards with respect to decency,
safety:, and sanitation. Relocation benei-its are entirely separare from,
and in addition to, the price paid for tLe property acquired. In addition
to those people directl%' atfected h\ rlocation, many other people will
lose long standing relationships wiLh those people who are relocated.

Other impacts will result from the influx of more than 1.8 million
visitors yearlv as well as the recreaLional developments that will probably
be established. 1he nature and magnitude of these impacts on the local
people are presently unknown, but it is unlikely that the project area will
retain its present semi-isolated, rural identity.

4.3.2 1IMPACT OF A LACK O1' PLA\X :\'!) 7.}, XC

Refer to paragraph 2.3.,, for a liscussion of planning and zoning
in the Meramec Basin.

'fhe development that will accompany Union Lake could add substan-
tiallv to the alreadv existing proilems caused by a lack of planning and
zoning in the surrounding counties. .!ie Corps of Engineers has no authority
to enact, enforce, or require such laws and ordinances on non-project lands.
Consequently, this dut. falls to the state and local governments. The
Corps of Engineers will work actively with local governmental agencies to
encourage wise land-use practices. h]is approach has received good public
acceptance at Carlyle, Rend, and Shelh,,,ille Lakes in Illinois.

4.3.3 IMPACT ON PUBiLIC 'ItAL 11

Refer to paragraph 2.3.5 for a discussion of health factors in
the Meramec Basin.

It is anticipated that the Union Lake will inundate and permanently
eliminate many areas that are presently breeding flood water mosquitoes.
Flood control storage in the reservoir will also be of great benefit in
minimizing production of these mosquitoes in downstream areas. Because of
the steep to moderately steep terrain of the reservoir basin, mosquito
production is expected to be minimal during periods of normal reservoir
operation. The greatest potential for production of mosquitoes appears to
be in the flat, brushy flood pool areas in the upper reaches of the reser-
voir. Shoreline improvement, removal of flotsam, debris, and vegetative
growth, and drainage of potential ponding areas can minimize production of
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mosquitoes in the tributary embayments and in the flood pool zone. Chemical
control measures may be required when excessive numbers of mosquitoes are
produced in the upper reaches of the reservoir at flood pool stages (U. S.
Department of Health, Education, and Welfare, 1966).

In addition to mosquitoes, certain other arthropods including
ticks, fleas, mites, flies, and hornets and various small mammals, includ-
ing rabbits, squirrels, rats, and mice are prevalent in the reservoir area,
and if not controlled, may pose a definite public health hazard. The
public health importance of these arthropods and mammals involves a number
of human diseases including tularemia, rabies, Rocky Mountain spotted fever,
tick paralysis, as well as irritation, discomfort, and annoyance caused by
bites of the arthropods ( U. S. Department of Health, Education and Welfare,
1966). Adequate measures will be taken to minimize or eliminate these
terrestrial arthropods and small mammals at recreational sites when they
pose a threat to public health.

4.3.4 IMPACTS ON OUTDOOR RECREATION

Refer to paragraph 2.3.7 for a discussion of outdoor recreation
in the Meramec Basin.

4.3.4.1 Public

a. Union Lake: 5,840 acres of land will be purchased for public
recreation. There will be 8 public access areas developed on this land by
the Corps of Engineers, the Missouri Department of Conservation, the
MIissouri State Park Board, and private concessionaires; and additional
5 public access areas have been set aside for future development (See Table
18). These access areas and their facilities are listed in 'able 19, and
their location is shown on Plate 4 SEC'iTON ONE. It is estimated that
Union Lake will have more than 1,878,000 user-days within three years of
its completion (See Table 20). The recreational activities that will be
available including fishing, hunting, picnicking, camping, hiking, nature

study, boating and sightseeing.

An additional 4,200 acres have been proposed for acquisition in
the upper reaches of the lake. These remote locations would provide oppor-
tunities for implementing conservation practices, improved hunting and
fishing access, nature study and interpretation, bird watching, and
primitive camping, as well as to help protect the upper reaches from unwise
development.

4.3.4.2 Private

Noser Mill Resort: This primately-owned fishing and picnicking
area will be Inundated by the normal pool.

4.3.4.3 Quasi-Public

a. Camp Woodland Hills: Approximately 83 acres of this church
camp, owned by the Church of the Latter Day Saints, will be bought for

public recreation.
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Table 18. Size, development agency, and use of recreational sites for
Union Lake

DEVELOPMENT
SITE ACRES AGENCY USE

1 90 Corps of Engineers Administration, overlook,
picnicking

2 330 Corps of Engineers Picnicking, boat access
Concessionaire

3 885 State Park Board Campground, marina, foot
trails

4 390 Corps of Engineers Campground, boat access

5 700 Corps of Engineers Picnicking, diversified

Concessionaire

6 2,025 State Park Board Diversified outdoor
recreation including water-
oriented facilities

7 560 Corps of Engineers Boat access, picnicking,

Concessionaire campground

8 15 Corps of Engineers Picnicking, bank fishing,
U.S. Fish and Wildlife fish hatchery
Service

Subtotal4j9

A 285 Reserved for future development

B 85 Reserved for future development

C 210 Reserved for future development

D 170 Reserved for future development

E 95 Reserved for future development

Subtotal 845

TOTAL 5,840
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Table 19. Proposed recreational development for Union Lake by the
Corps of Engineers

SITES*
ITEM 1 2 4 5 7 8

Multiple Launching Ramp Site -
4 Lanes with maneuvering apron &
packing area I

Campsites 30 130

Picnic Tableo. wLh ccncretz pad 3() 130

Picnic Tables ,'ocd 20 '1( 45 40 20

Picnic 2heiters I 1 1

Grciup Piinic 3h-.r1 1 1 1

Barbecu (;rili ;: iO 30 30 23 150 10

Comfort Starion 1 3 2 3 11 1

Central Shower & Laundry Build. 1

Fountain - Hydrint Conmination 1 4 3 3 16 2

Trall'r Dumip 1 1

Beach

*Sites 3 an-"l ; l b d v b1> the li ssouri Stat, Park Board;

figures ..re wt ii hi, i
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Table 20. Estimated user-days for recreation sites operated by the
Corps of Engineers at Union Lake.

Visitors Visitors

Site* Peak Day Annual

1 1,500 57,500

2 7,900 287,600

4 5,100 186,900

5 9,700 359,500

7 13,500 503,300

8 1,300 43,200

Totals 39,000 1,438,000

*Sites 3 and 6 will be developed by the Missouri State Park Board;

figures are not available at this time.

**Union Lake is expected to have 1,878,000 visitor-days annually

three years after completion approximately 76 percent or 1,438,000
visitor-days are expected to occur on Corps of Engineers facilities.
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b. Other Private Land: Most of tie 6,600-acru tract that will be
inundated by the normal pool, and the additional 15,393 acres of project
lands that will be purchased, is forest and agricultural land that is suit-
able for hunting; however, most of that land is privately owned and the
general public can only trespass by tile landowner's permission.

4.3.4.4 Floating and Canoeing

Approximately 36 miles of the Bourbeuse River will be inundated at
normal pool, and another 9 miles will be inundated periodi'ally by the flood
pool. Although the Bourbeuse is not nearly as popular as the upper Meramec,
Huzzah, and Courtois, it provides good float fishing, especially for local
residents. About 30 miles of the Bourbeuse River between the Union Lake
dam and the Meramec River will be floatable more frequently because this
stretch of river will not be subject to severe flooding or extreme low flow.
The area inundated by the lake's normal pool represents approximately 8
percent of the total floatable stream resource in the Meramec Basin.

4.3.5 IMPACT ON ARCHEOLOGICAL SITES

Refer to paragraph 2.3.3 for a discussion of archeological sites
in the Meramec Basin and the Bourbeuse River valley. Forty-two known arche-
ological sites are located within the proposed reservoir project area.
Thirty sites fall in the normal pool, 5 in the flood pool, and 7 are in the
surrounding area. It is expected that there are additional undiscovered
archeological sites in the area. Those sites inundated by the lake will
probably be destroyed. Sites located in the normal pool will be destroyed,
while sites in the flood pool will be affected to a lesser degree. Inter-
mittent inundation and erosion expose these remains to obliteration and
vandalism.

One site that will be inundated by the normal pool is the Koenig
Site. This rock shelter-cliff overhang has been tested and a considerable
amount of cultural material remains in the shelter. The site dates from
the Woodland period, and the State of Missouri plans a study to determine
if this site is eligible for nomination to the National Register of llis-
toric Places (Traub, 1974). If it is determined that this site is eligible,
the Corps will follow the procedures outlined in Executive Order 11593.

Time remains to conduct extensive archeological reconnaissance
and salvage of sites located within the boundaries of the lake. The St.
Louis District has had a study made to determine the adequacy of the avail-
able archeological information. This study has revealed that two \'ears
will be necessary to both make a reconnaissance of the project area and
perform necessary salvage operations. The St. Louis District will fund
this work.

The impact of Union Lake on the archeological resource can be
considered from several aspects. If there were no project, then little
effort would be expended in this area to advance our knowledge of the region.
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Sites would be lost through continuing agricultural pursuits and ever ex-
panding private developments. However, although the proJeCLt does make
money available for archeological studies, it does have undesirable side
effects. Private and public developmental pressures are intensified
around the project; the pressure to finish large salvage projects within
a short time may encourage costly research decisions which later prove
deleterious to the resource and; finally, the option of future exploration
of a more intensive nature or with more refined techniques is closed, as
many sites are irreversibiv disrupted.

4.3.6 IMPACT ON HISTORICAL SITES

Of the 40 historic sites identified in paragraph 2.3.4, eight
(see Table 21) are situated in either the conservation or flood control
pools of the lake. All other sites are located on higher ground, and will
not be subject to inundation.

Table 21 - Historic Structures in Lake Pools.

Site No. Name or I)escription

6 John Door Farm
9 Young's Mill

12 Voss Place
25 Noser's Mill

27 Remmert Mine Area
30 Cemetery
31 Vallentine Cemetery
18 Cabin

Noser's Mill, which is eligible for the National Register, will be inundated
by the normal pool of the Lake. Crazy Fox Farm will be above flood pool and
will not be inundated. Of those structures above the flood pool on project
lands, some may be destroyed in the clearing process for making recreational
sites. Unique or well-preserved structUIres may be u.sed for recreational,
administrative or educational purposes.

The St. Louis District will fol low thse procedures outlined in
Executive Order 11503 for No:-er's Mill to determinc possible mitigatory
measures that could be developed to protect this site. The Advisory Council
for Historic Preservation will be consulted dInring this process.

4.3.7 IMPACT ON TRANSPORTATION

The expected annual visitat ion ol 1,8 SA,(00 recreationists within
the first three years of project lito c.omhined with the more than three
million visitors expected at Meramec Patk Lake will put a strain on the
present highway system, especially on Interstate 44 and U.S. 50. Pressure
will be especially high during the slimmer months at the beginning and end
of a weekend. When recreational tacilit ies are fully operational approxi-
mately 536,000 cars will visit the area acht vr. Peak day traffic will
be approximately 18,000 cars. These numbers ire in addition to existing
traffic. The Corps of Engineers will provide adequate roadways within
project lands; however, it is the State of Missouri Highway Department's
responsibility to provide any addit ional reads that maY be needed.

FOIrR-6 1



Figure 1. Union Lake Pool Stage Frojuency Curve - 2020 Conditions.
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5. ADVERSE ENVIRONMENTAL EFFECTS WICHU CANNOT BE AVOIDED SHOULD THE
PROPOSAL BE IMPLEMENTED

5. 1 CENERAL

Virtually all of the adverse impacts which cannot be avoided should
the procct be constructed are associated with direct inundation of project
lands and associated resources. The remaining impacts could be offset by
appropriate mitigatory measures, application of land manangement practices,
and planning and zoning of land use. Those unavoidable adverse impacts
as-s, ,iated with inundation and those adverse impacts which cannot be
avoided by application of appropriate management measures are discussed.
No attempt is made to include a discussion of trade-offs, as this aspect
is included in PAR' FOUR. It is also noted that the term adverse is
broadly defined, recognizing that conditions which are adverse to one man's
environment may not be adverse to another's. For example, some canoeists
tm;d treat challenge in the swift waters of a flooding stream, while most
pre!cr the safer and quieter conditions of streams at normal flow; and some
prefer flat water conditions.

5.2 ADVERSE IMPACTS RESULTING FROM RESERVOIR CONSTRUCTION AND OPERATION

5.2.1 CONSTRUCTION

Earthmoving and blasting operations will cause temporary air and
noise pollution to the surrounding area for approximately two years. Reser-
voir clearing may cause air pollution, if burning is permitted. Construction
activities will cause increased erosion and compaction of soils. Erosion
will result in increased turbidity in the Bourbeuse River and may adversely
affect some aquatic organisms. These hazards will be minimized by environ-
mental protection provisions in construction contracts.

5.2.2 POOL FLUCTUATION

Pool fluctuation, caused by heavy rainfall or drought conditions,
will adversely affect recreational pursuits on lands peripheral to the lake.
However, pool fluctuations are expected to be relatively insignificant
during most years, with an average annual fluctuation of about 8.3 feet.

5.2.3 SEDIMENTATION

Based upon the present rate of sedimentation, sufficient storage
volume for sediment has been provided so that all project functions will
continue for 100 years before impairment of these functions will begin.
The Union Lake will eventually fill with sediment; however, if the present
rate of sediment yield remains constant, the lake will continue to serve
its authorized purposes for approximately 1,100 years.
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5.2.4 WATER QUALITY

5.2.4.1 Union Lake

In general, the water quality of the lake is expected to be good;
however, potential problems such as considerable odor and taste may result
from algae blooms. Increases in carbon dioxide, iron, and manganese and
decreases in dissolved oxygen may he expected below the thermocline.

5.2.4.2 Downstream of the Lake

Water released downstream of the dam should be of high quality.
The possibility of stratification of a pollutant at a level which would be
tapped hy the outlet weir is recognized. The magnitude of the seriousness
of such an event would depend upon the kind and amount of pollutant.

5.2.4.3 Ground Water

Union Lake could become polluted if there is an increase in human
habitation around the lake without a concomitant increase in suitable sew-
age treatment. This is viewed as a threat to the lake and should be
avoided by appropriate local action. Waterborne sewage collection with
centralized treatment is considered the only positive solution to this
problem.

5.2.5 SOIL PRODUCTIVITY

Approximately 8,574 acres currently devoted to agriculture will be
lost to crop production. About 2,183 agricultural acres will be permanently
inundated and 6,391 acres will be incorporated into other project uses.

5.2.6 MINERAL RESOURCES

It is possible that undiscovered sources of mineral deposits exist
in the area to be inundated or affected by changes in the ground water level.
Losses to known industries are listed below.

5.2.6.1 Sand and Gravel

The opportunity for sand and gravel recovery operations in the
inundated area will be lost, and natural replenishment of sand and gravel
resources downstream of the dam will be retarded. However, the poor quality
sand and gravel deposits in the project area makes them of questionable
economic value.

5.2.6.2 Rock Quarries

One continuous commercial quarry operated by the Weber Construction
Company will be inundated.
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5.2.7 SANDBARS

Lessening flood height s dtwlltrkam ,l the reservoir may encourage
oitablishment of woody vegetation on s~indbars, thus adversely affecting
r,, reaLliona l act ivit ie s assoc iated wit a sandbars.

5.2. ,1 CAVES

Five known caves will be a lect d by tile reservoir. Three of these
cav's fall within the normal pool area. and two fall in the flood pool area.
The esthetic, geological, and biological features associated with those
caves that fall within the normal pool area will be lost. The impacts on
caves in the flood pool area will be directly related to frequency and
duration of flooding.

5.2.9 SPRINGS

Three known springs will be affected by the reservoir. One of these
falls in the normal pool area and its biological, esthetic, and geological
aspk>ets will be lost. The two springs which fall in the flood pool area
will be affected by the frequency and duration of flooding and possible
round water level changes.

5.2.l0 STREAMS

Approximately 50 miles of streams will be inundated at normal pool
elevation. About 30 miles of these streams are of sufficient size to be
considered floatable. An additional 30 miles of streams will be periodi-
cally inundated by fluctuation in the flood pool.

If the spillway is used, approximately 4,400 feet of stream will
be subject to flows up to 85,700 c.f.s. Erosion and resulting turbidity will
occur along with the possible dislocation of trees and destruction of wild-
life. The dam access road from the west will be inundated.

5.2.11 PLANKTON

The reservoir will alter the species composition of the plankton
population, and will probably result in decreased species diversity after
the reservoir has reached a state of equilibrium.

5.2.12 BENTHOS

A pronounced decrease in the number of species of benthic orga-
nisms is expected to occur in the inundated area. The decreases will be
significant in the arthropod and molluscan groups. The diverse mussel
fauna will be among those groups significantly affected; one species,
Ptychobranchus occendentales, has been collected only in the reservoir
area. Therefore, the project may eliminate this species from the Meramec
Basin.
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1~?3 FISH

The reservoir will reduce the number of species of fish in the
impolinded area. Approximately 48 species, 56.6 percent of the species cur-
rently inhabiting the river, will be reduced in number or eliminated in the
impounded area. Several important species of sport fishes will also be
reduced in number or eliminated in the area of impoundment. They include
the rock bass, several species of Suckers, and the American eel.

5.2.14 TERRESTRIAL ORGANISMS

5.2.14.1 Plants

All of the plants in the area inundated at normal pool (6,600
acres) will be killed. About 1,500 acres of additional land will be
subject to inundation once in every two years, and another 735 acres will
be subject to inundation once in five years. This will affect the species
composition of plant communities around the reservoir.

5.2.14.2 Animals

All terrestrial animals will either move out of the inundated area
or be drowned. This includes those species characteristic of cave commun-
ities. Most mobile species will leave the area during clearing or impound-
ment. These species will be forced to compete for limited or presently
occupied habitat beyond the reservoir area. Temporary increases in some
local populations as a result of immigrations may be expected, however,
these increases will be virtually insignificant within a few seasons. No
species is expected to disappear from the area around the project, although
many will be greatly reduced in number because prime habitat will be reduced.
Most game species and furbearers will be adversely affected by the project.
These include white-tail deer, fox and gray squirrels, cottontail rabbit,
woodchuck, mink, beaver, muskrat, opossum, raccoon, bobwhite quail, mourning
dove, wild turkey, woodcock, snipe and crow. A wildlife management plan
will be implemented on project lands when the project is operational and
this will partially offset losses to wildlife.

Filling of the flood pool in the spring will have an adverse impact
on burrowing and ground nesting wildlife species.

5.2.15 RARE AND ENDANGERED SPECIES

5.2.15.1 Plants

No rare or endangered plants are known to inhabit the project area.
However, a rare spermatophyte, Malaxis unifolia f. unifolia, has been col-
lected in Franklin County and could be affected by this project. The possi-
bility of the presence of undescribed (new) species in the project area is
recognized, although the possibility that such a species would occur only
in the inundated area is remote. The total acreage of forest cover in the
Basin will be reduced by the project, and subsequent developments.
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5.2.15.2 Animals

Several rare species of mussels are known to inhabit the area to
be inundated, and they will be eliminated by the lake environment. Several
other rare species of invertebrates may be eliminated from the project area.
However, none of these species are found only in the project area.

One rare species of fish, three rare species of amphibians, two
rare or endangered species of birds, and 12 rare species of mammals may be
adversely affected by inundation. This impact may be most significant in
the case of the wood frog, which has been reported from the project area.

The possibility that an undescribed (new) species of animal might
occur in the project area is recognized, but is considered to be unlikely.

5.2.16 SOCIO-CULTURAL

Approximately 100 families who reside in the project area will bc
displaced. Although they will be paid a fair price for their property and
aided in finding new homes, moving may cause physical and mental hardships.

5.2.17 RECREATION

5.2.17.1 Private-Quasi-Public

a. Noser Mill Resort: This privately-owned fishing and picnick-
ing area will be inundated at normal pool.

b. Camp Woodland Hills: Approximately 83 acres of this churcl
camp will be purchased for public recreation.

5.2.17.2 Canoeing and Floating

Approximately 36 miles of canoeing and float streams will be
inundated.

5.2.18 ARCHEOLOGICAL SITES

Thirty known archeological sites will be inundated by the normal
pool, including the Koenig site which is a possible candidate for nominatiolr
to the National Register of Historic Places, and five additional known
sites will be inundated periodically by the flood pool. The St. Louis
District will fund a reconnaissance and salvage operation as recommended.

5.2.19 HISTORICAL SITES

Noser's Mill, a historical site that is eligible for the National
Register of Historic Places will be inundated by the normal pool. The
District will consult with the Advisory Council of Historic Preservation
to determine possible mitigatory measures to protect this site.

FIVE-5



5.2.20 ESTHETICS

The reservoir will permanently inundate approximately 50 miles of
attractive streams. Portions of scenic limestone bluffs will be covered
with water, as will tile present pastoral-woodland aspect of the area.
Noise levels may be expected to increase as a result of increased automo-
tive traffic and motorboat activities.

5.2.21 TRANSPORTATION

The project wil' strain the existing highway system and may
necessitate additional or improved roads.

5.3 ADVERSE IMPACTS RESULTING FROM CHANGED LAND USE IN THE BASIN

All Corps of Engineers lands surrounding the reservoir will be
carefully managed to prevent or reduce environmental degradation and, where
feasible, to improve existing conditions.

Tt is recognized that the reservoir will accelerate certain types
of development in thle Meramec Basin. Principal among thlese developments
are recreational use around the reservoir, anid further development in thle
flood plain below thle dam. If not properly controlled by local ordinance.;

anld regulations, these developments could substantially add to the already
existing problems caused by the present lack of adequate planning and zoning.
Additional detrimental impacts may include increased air and water pollution,
increased traffic problems, inadequate public facilities, substantial losses
to wildlife habitat, loss of the rural atmosphere of thle Basin, and general
degradation in 'li esthetic qualities of thle environment.
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6. ALTERNATIVES

6.1 INTRODUCTION

The purpose of this section is to identify and describe the vari-
ous alternatives to Union Lake. The discussion is separated into two
parts; the first describes the detailed consideration given to the various
alternative lake sites which were studied and lead to the selection of
Union Lake (The Meramec River Comprehensive Basin Study); and the second
describes the alternatives that might be considered in lieu of Union Lake.

6.2 THE MERAMEC RIVER COMPREHENSIVE BASIN STUDY

The Meramec River Basin has been thle object of water resource de-
velopment studies for over 42 years. Thle studies made prior to the Meramec
River Comprehensive Basin Study of January 1964 were limited in scope and
confined to the regional needs for navigation, flood control, power develop-
ment, and irrigation. Tile Comprehensive Basin Study was the first investi-
gation which had as its objective thle formulation of a sound program for
the development of water and related land resources to meet the immediate
and long-term needs of the Basin in an orderly, efficient, and timely man-
ner. To achieve this objective, inter-agency agreement was reached as to a
framework plan, composed of watershed treatment of agricultural lands and
forest improvement in the uipper Basin, multiple-purpose storage reservoirs
on the main streams and tributaries, and levees or flood plain regulations
in the lower Basin. As the Comprehensive Basin Study progressed, it was
determined that the short- and long-term needs of the Basin were flood
control, recreation, domestic, municipal, and industrial water supply,
fish and wildlife conservation, and area redevelopment. It was the con-
closion of that study that these needs could be fully satisfied by a
series of mainstem, headwater and tributary reservoirs, and several levee
projects. Five of thle reservoir projects were subsequently authorized by
Cong'ress. Union Lake is the second of those projects to be considered
for construction. A discussion of the rationale leading to thle selection
of the Basin plan and, subsequently, Union Lake, is presented below.

b2. 1 RESERVOIR SITE CRITERIA

To satisfy the present and foreseeable future needs for water
resource development in thle Basin, all potential damsites, both on the main
streams and tributary streams, were investigated. Previous studies, which
considered numerous reservoir sites, were reviewed and supplemented by map
and field reconnaissance to select possible sites that would meet the fol-
lowing criteria: (a) Reservoirs should permit complete development. (b)
Impoundments should present no major relocation problem or unreasonable
disruption to towns and communities. (c) Sites must have a suitable foun-
dation, and embankment materials must be available within reasonable haul
distance. (d Main stream reservoirs should have sufficient capacity to
contain the standard project flood in excess of bankfull capacity,
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plus a joint-use pooi of approximately one-third this amount. (e) Site
locations should be well distributed throughout the Basin. (f) Natural
scenic beauty and sites of historic interest should be preserved wherever
possible. (g) Minor tributary reservoirs should not conflict with main
stream impoundments retained for further study.

6.2.2 SITES CONSIDERED

6.2.2.1 Main Stream Sites

Thirty-six main stream sites with potential for satisfying the
Basin's needs, as shown on Plate 1, were selected for investigation. Some
of the sites overlap and are alternatives to others. A reconnaissance
report was prepared on each site, describing access, foundation, embankment
materials, and relocation problems in the reservoir area. Curves of area
capacity versus elevation were developed for each site.

6.2.2.2 Headwater and Tributary Sites

Two-hundred and fifty-three headwater and tributary sites studied
by the State of Missouri as a part of the 1949 Definite Project Report,
Meramec Basin, Missouri, were also reviewed. This review included office
study and field reconnaissance, These sites are shown on Plate 2.

6.2.3 SELECTION OF MOST SUITABLE SITES

6.2.3.1 Main Stream Sites

On the basis of preliminary cost studies, 20 of the 36 main stream
sites were eliminated. Of the remaining 16 sites, nine were dropped from
further consideration for one or more of the following reasons: (1) exces-
sive cost of major relocations; (2) flooding of towns and communities;
(3) loss of scenic or historic sites; (4) more favorable available alter-
natives; or (5) substantial local opposition. The seven remaining sites
were selected for further study. For pertinent data see Table 1.

6.2.3.2 Headwater and Tributary Sites

Most of the 253 tributary and headwater reservoir sites were elim-
inated because of conflict with purposes to be served by the seven main
stream reservoirs. In addition to the seven main stream reservoir sites,
24 tributary reservoir sites were retained for further study and economic
analysis. Twelve of these 24 tributary stream sites have a total capacity
of less than 25,000 acre-feet, and these are classified as headwater reser-
voirs. Pertinent data for the seven main stream sites and the 24 tributary
and headwater sites are contained in Tables 1-5.
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TAIL. 2..'Main stream v.servoir data sheet.
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Table 3. Tributary reservoir data sheet.
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Table 4. Headwater reservoir data sheet.
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Table~ 5. Alternative multi-purpose reservoirs studies -storage cost and

land requirements.
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6. .4 Sf~ i".:k FE L" I~, 1! 1 , ,, A:' !.)! , . ¢ > 11}}

6..2 4. . I L I,,

IOtaI IJNIX'NiI t .i l. i lI ' [ I .c i! 12, 1,c-L',l -,ics (It IS t, mail

stream, 12 tributiry, t ; i t V I Cir t tor r iLc' was s-stimatcd
at 2,892,000 acre-feet. At er di[ustiielnts t ii -,xi ive ra I road relo-
cations and the intitiltiiton o 1 in, r ;mu ( i cv i : IL , t 0i : t I ag- capaci ty
was about 2,655,O0 ic .--.!cct. ] ch i th t I i:, ii determinu
its capabilit ill MCet ing t C lit 0r1 W ,! t' ,u] T, This
included the det -rrr'inIml i l .. ...e' r otr (I tI e giilate
stream Ilow in t t. i i (,, i 1. k), td .ont i, 'o -i .[,,, !cu ,  !w t d ilo- ILctric
power, recreation, aind Ii:, and w ildli . i!,.it ,ach
alternative site is dlincd helOw i0; tcolon OT I >'.t i I"rp.

6.2.4.2 Flocod L'oit col

Fo 1lleet th ,1 ill'S nfleeCd Ior r ic ,o] :-i ( r, L , C .I: iIc 0 sturage amount-
in' to 1,270,00) acr'e-'et wuclld be required At I 11. I- -. t sites. Storagu
requirements for fi,,, contrt1I at each ,I t ii , '',n i i :.i t- i cc shown in
Table 1. At severail its i ... o,, r- stl-n> , - .

6.2.4. 3 , t2r Iupjlv

After allocaition ci storcO- ltirniul.t ,r I lood control, approxi-
mately 1,384,000 acre-feet wcrc avaibt, ',I t, -I sn[1, . Of th 1,384,000
acre-feet of storage re1:10i.Wniq, 11),ilt I. ic-i t wrc required for sediment
storage; consequent l, nut st, rie tor or stI, i,)s s for the reser-
voirs amounted to 1. 2 7-4,0,0 .i re- t e .

6.2.4.4 2\,1 ent1 d 1low kepti t i t ]w1r ,.' crm tl,"

Resrt, i r SvsteM

Based on total rcquiretient s iot d,,wn rc.mi t low rgulation for

water supply, the s tora e would 1 p rVide tor 11 I ,tr needs in the lower
Basin up to the year 20r(1. o shortiige ,,I 1 . :. \,',, proiected as a
probability during te p,.riod 2050 to 207(). In order to meet this deficiency,

some reallocation of t ood control stora, ,L or pLovision of additional stor-
age, was required. Wi L inoiproved long- rani wc thcr forecast ing, it probably
will be found feasible to convert fome 1 ood cont rol storage to multiple-use

for river regulation.

6.2.4.5 ReCC t i(,n

The Meramnc Ba.-in has ,adecj actll i 1 ii cc 1 ; to meet the projected
needs for land-based ceo reat oiia activit.e. < t the except ion of a few
private lakes and minor developments alon, the natuial streams, flat water
facilities are practically non-existent. ('h1 . tin stream, headwater , and
tributary reservoirs would provide a total water stirface area of approxi-
mately 51,200 acres at joint use pool level. Re, t iori:il demands (excliding
fishing and hunting) that can he met by ;he Vo.;.v,,irs were estimated
the Corps of Engineers. Recreation demlds were euti nitod hn he 19,(" .)O0,
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2t,500,000, and 37,000,000 recreation-days for 1970, 2020, and 2070,
respectivel'. The reservoirs would provide 11,500,000, 16,000,000; and
20,000,000 recreation-days in 1970, 2020, and 2070, respectively. These
deman.ds are based on population growth within the zone of influence (approx-
imatelv a l00-mile radius from each damsite), and reflect increased demands
generated by reservoirs over and above those projected without improvements.

6.2.4.6 Fish and Wildlife

l'otal demands for fishing were estimated by the Corps of Engineers
for 1970, and projected for selected years from 1970 through 2070. These
demands were based on population growth within the zone of influence and
reflected increased demands generated by the reservoirs, with an attendant
improved streams fishery, over and above the demands without improvements.
Reservoir and stream fishery demands were estimated at approximately
3,400,000 fisherman-days in 1970; 4,700,000 fisherman-days in 2020, and
slightly less than 6,700,000 fisherman-days in 2070.

6.2.4.7 Water Power

The seven main stream sites selected for consideration were inves-
tigated to determine whether stream flow characteristics were sufficient
to warrant conventional power development. The Southwestern Power Admin-
istration stated that the power costs could not be recovered by the mar-
keting agency now, or in the foreseeable future. The Federal Power Com-
mission agreed that justification was lacking at that time on which to
base a request for authorization for con ruction of power facilities.

6.2.5 SL kDARY

In a summary report submitted by the St. Louis District, 15 June
1965, it was stated that Meramec Park, Union, and Pine Ford reservoirs,
acting as a system, provide the only practical alternative development to
the other reservoirs described in Table 1. This system would have the
dimensions and capabilities sufficient to physically reduce flooding in the
lower Meramec Basin area, as well as be able to effect important flood
reductions in Mississippi River flood crests, satisfy a major portion of
the recreational demands for an ever-increasing population, and yield addi-
tional flows to meet the demands for water supply and water quality control
in the lower Basin area. While the upstream reservoirs recommended in the
Basin report were found essential to meet the present and future needs in
upper Basin area, only Trondale and 1-38 reservoirs were found to be econom-
ically justified at that time. Accordingly, the other 26 lakes were dropped
from consideration as alternative projects in developing the water resources
ofthe Meramec Basin. The characteistics of those five projects retained are
shown in Table 6.
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Table 6. Charactcristics of projects comprising the plan -f development.

Acres * Acres Per
Project Cost Storage Cost per Current Acre-foot of

Project July 1974 (Acre-foot) Acre-foot Design Storage

Meramec Park $100,000,000 1,000,000 10100.00 38,700 0.039

* Union 51,500,000 477,300 108.32 23,678 0.050

Pine Ford 64,700,000 285,000 227.02 19,740 0.069

Irondale 32,700,000 161,000 203.11 10,500 0.065

1-38 14,400000 39000 369.23 6,025 0.155

Avg. Avg.
$263,300,000 1,962,300 $134.18 98,643 0.050

*wFigure represents total project lands required to maintain and operate

project.

The average cost of storage for the five recommended and authorized
projects is $134.03 per acre-foot. This compares, respectively, with
$154.80, $479.54, and $510.43 per acre-foot for the average cost of all the
alternative main stream, tributary, and headwater multiple-purpose projects

studied.

The average land required per acre-foot of storage for the five
recommendcd and authorized projects is 0.050 acres. This compares, respec-
tively, with 0.056, 0.148, and 0.416 acres per acre-foot of storage for
the average acreage requirements of all the alternative main stream, trib-
utary, and headwater multiple-purpose projects considered. These compari-
sons illustrate that the recommended, authorized projects, which to the
greatest extent possible, meet the identified water resource needs of the
Meramec Basin, are also most desirable economically, and have the least
impact in terms of the amount of land required.

When Union Lake is evaluated by these same standards, the cost per
acre-foot of water storage is $107.27, and the land required for ,his unit
of storage is 0.050 acres.
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6. 3 ALTERNATIVES OPEN FOR CONSI )ERATION

6. 1.1 GENERAL

Since pasi;age of the National Environmental Policy Act of 1969,
additionail evaluations of alternative actions to the recommended and
Authorized plan for Union Lake have been necessary. These considerations
are divided into nonstructural and structural alternatives, and combina-
tions ot the:-e alternatives. They are presented below.

6.3.2 NONSTRUCTURAL ALTERNATIVES

This class of alternatives involves techniques of management which
will satisfy one or more of the project objectives in a different manner
than that which has been proposed and without undertaking a large-scale

construction project.

6.3.2.1 Abandonment of Construction of Union Lake Project and

Substitute No Alternative

The future of the project area and the whole Basin, without Union

Lake or another alternative, is impossible to predict with certainty. It
would depend on future actions of Federal and State legislators as well as
individual landowners. However, the abandonment of the project would
probably result in the following impacts: (a) The funds and manpower
effort which have already been invested in the project would be lost.
These constitute approximately $2,330,000 (Aug 1974). (b) There would be
continued flood hazard in the lower Bourbeuse and Meramec Rivers due to the
absence of flood protection measures for both urban and agricultural areas.
Major floods have occuLred on the average of about once every six years;
however, portions of the bottomlands have experienced flooding almost
annually. (c) Without the construction of Union Lake, or the imple-
mentation of another alternative, the Bourbeuse River will continue to
deterioriate. Clubhouses will probably become more prevalent, and in

the absence of planning and zoning, the proposed lake site may eventually
become a rural slum. This has occurred on the lower Meramec River where
deteriorating clubhouses, refuse along the banks, and water pollution
have created an undesirable environment. (d) The waterbased recreation
rn 'ed of the St. Louis Metropolitnn Area would continue unsatisfied. The
Boureaun (iIt Ldor ReCreation and the Nat ionn l Park Service evaluated the
r. creation needs of the Meramec Basin in Appendix 1 of the Comprehensive
Basin Study. This document forecasts, if the project had been operative,
an annual recreation attendance at Union Lake in 1970 of 1,500,000 visitor
days. (e) The opportunity for a greatlv expanded fishery would be fore-
gone. (f) The need in the lower Meramec Basin for municipail and indus trial
water supply and water quality control, as indicated by the U. S. Department

of Health, Education, and Welfare, P'ublic Health Service in its report of
December 1964, would not be met. (g) kab r that wonld ihe used in project
construction and operation may, in the absence of the project, be unemployed
or underemployed. The impact of the project on the local economy, which

would accrue through the development of tou rism and recreational industries

in the Union Lake project area, would also be foregone.
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(h) The opportunity to improve navigation on the Mississippi River would
be foregone. (i) There would be no earthmoving or blasting operations
associated with construction and, consequently, the temporary impact of air
and noise pollution would be eliminated. (j) Approximately 8,500 acres
would remain in agricultural production. About 2,600 of these acres would
have been inundated. (k) Sand and gravel recovery in the project area
would continue and the replenishment of downstream sand and gravel resources
would not be affected. Five caves, 2 of which fall into the normal pool,
and 3 springs, I of which falls in the normal pool, would not be affected.
(mn) The stream fishery and its associated biological communities would
remain. (n) Approximately 4,000 acres of forest would not be inundated.
(o) The continued productivity of a large acreage of highly productive
wildlife habitat would not be lost. (p) The habitat of several rare
species of mussels, three rare species of amphibians, one rare or endangered
s~pecies of birds, and 12 rare species of mammals would not be destroyed.
(q) Approximately 36 miles of canoe and float streams would not be elimi-
nated. (r) Other alternative water resource developments in the area would
niot be foreclosed.

The no-action alternative has not been recommended because it would
not supply the short and long-term needs of the Basin in terms of flood
control, recreation, and water supply. In the short run most of the desir-
able environmental aspects of the project area would remain intact if the
project was abandoned. However, because of the ever increasing residential
and recreational demands of the St. Louis area, the no-action alternative
would lead to the eventual loss, through uncontrolled land development along
the river, of many of the environmental amenities which presently exist in
the project area. Of all possible alternatives to Union Lake, no-action may
prove the least desirable long-term solution from an economic, environmental
and social standpoint.

6.3.2.2 Preservation of the Bourbeuse River for Recreational and
Scientific Purposes

Another alternative is that of preserving the Bourbeuse River in
its present state for recreational and scientific purposes. The passage of
the Wild and Scenic Rivers Act (PL 90-5422) in 1968 recognized the need to
preserve outstanding wild, scenic, and recreational rivers. Presently,
Missouri has one unit included under the act, the Eleven Point River, and
one in the list of potential additions, the Gasconade River. Also, the
Current River is an Ozark Scenic River. Other rivers could be included,
provided they meet two requirements: (1) the basic qualifications for
classification as wild, scenic, or recreational; and (2) they obtain appro-
priate Federal or State legislation for preservation with approval of the
Secretary of the Interior. The Wild and Scenic Rivers Act established the
three classifications:

a. Wild Rivers: Those rivers or sections of rivers that are free
of impoundments and generally inaccessible except by trails, with water-
sheds or shorelines essentially primitive and water unpolluted. These
represent vestiges of primitive America.
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b. Sc en ic Ri vers: Those river-, or s',ct ions ot r ivers t hat are
free of impoundment, with shorel ines or witcr.zdhrds, -,till largel1y primit ive

and shoerel1ines largelyv undeve loped , hot ice ;ihi in pI aices by roads.

C . Recreati-onal -Rive rs: Thoso rivc'r *: or se-t iontit o rivers that
are readily Ices le .ob road or i ii roid , t hat may havc sme del opment
a long their sho reli nes , and that ma v have iind clrgone somt. imnpoundment or
diversion in the past.

Under guidel ines estabilished bv the Federal Government , t he
Bourheuse River does not qua Ii!v as, ai i Id r ive r bee ause ofI exist i ng access
anld development .However,* some of the Boo rhetisC N<i yer May qua IV I dva
scenic river, and much oftiet ie ol u 'a ertjnlrie
I odor this; concept, , the river in t1 hep ctarawooIl 1he rt ai ne'd, AS
much as possible, in its existing state,, andl acqilisit ion ot land by tee
or easemlent a long the river 's borders wool . maikt the, river no ri access ibhie
to f i slhermen , boat ers , bunters, and other lCrec rt ti0on S t s. Withitin the a rea
designated for these c lass if icat ions , dvel Iopmt-iit c on id hit ont rolled.
Nit h in this area, chiannel izat ion or i. p)OUdnk it wouild he prevented or cur-
ta i led . As a fulrt her ext ens ion of th lit ,;nhep t , t hie iii ont enanlce o f I he
r i ye r in a f ree- f low ing s tate cou I dc rstl t in1 t he e ibI I slineo I o f Pro-
tec ted areas f or aquatic and t errest r ialI hah it at s in and ti~ghe
Boo rheuse River. It is noted that t he Bo rheti.-et River i snot as qual1if ied
for scenic/recreat lonal river status is the uppe-r Mer,ic and it; t ribho-
tar ies, the Huzzah and Courtois Creeks. Thek water in the orhouse is not
as clear, nor is the flow as adequate for float ing.

Properly managed, this plan would probhhv involve tht, least
environmental change and much of the higl! quali Itv envi ronment now present
would be preserved. If this plan were in ci ect , there-k woo id hec increased
recreational and developmental pressures id ' aceot to the recreational area,
and these would tend to degrade the qualit i f the present en\ i ronment.
The plan would not provide the solult ion ot flood ont ro o r waiter 5111)1)1
needs of the Basin; nor would it sat istfv the (mat demand I or fI at water
rec reat ion in the Basin. It wooldci, hioweve r, c Iin i 1)1tt pre sent and fuoture
development within floodprone areas of the rk,,reat ion areai.

6.3.2.3 National Recreat ion Area Proposal -

a. Jefferson County Planni-ng and Zonin6 Commiss- ion and St.lotis
County Planning Commission: In 1967 a prlopoal was m-Ade hv thet aIbove-
mentioned agencies for a national recreation aio;a in tihe lower Mer;ncc
Basin. The proposed area included 51 mil esf lii the lrirec River from
Pacific, Missouri to the Mississippi River, and 14.') mile; oif the Big River
from Byrnesville, Missouri to the Mcramet kiver, i, well a 74,800 acres of
adj acent land. Planned recreat ional I fac ilit it s inclIutded lipand pi cinic
grounds, beaches riding and hiking trails;, boat ramps, andl sce'nic roads,.

The impacts of this proposal woiuld he similar to those that a3re

discussed under the scenic/recreat lenal river alternat ive in 6. 1.2.2.
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Properly managed, this plan would be of great environmental value
to the St. Louis area. It would not; however, provide a solution to the
flood control or water supply needs of the Basin; nor would it satisfy the

great demand for flat water recreation in the Basin. It would, however,
eliminate future development within floodprone areas of the recreation
area. The proposal does not include the Bourbeuse River.

This proposal was superseded by a national recreation area proposal
sponsored by the Bureau of Outdoor Recreation and National Park Service and

is discussed below.

b. Bureau of Outdoor Recreation and National Park Service: The
Bureau of Outdoor Recreation and the National Park Service proposed on
26 October 1969, the establishment of a National Recreation Area in the
Meramec Basin. This facility would be along the Meramec River from its

mittth to Maramec Springs Park. The area would include the river and adja-
cent lands, as well as Meramec State Park, the Huzzah Wildlife Area, and the

proposed Corps of Engineers Meramec Park and Union Lake projects. The
National Park Service would administer the section from Maramec Springs Park

(river mile 168.8) to Times Beach (river mile 34.0), a distance of 134.8
miles. Local agencies would have administrative responsibility for the
Segment from Times Beach to the mouth of the Meramec. A commission would

be established to plan a regional open space and recreation area along

the Meramec River between the mouth and Times Beach. Supplemental Federal
grants of up to 30 percent, in addition to the existing standard Federal
grants of 50 percent, would be provided to local agencies for public ac-

quisition or development of lands for recreation along the lower Meramec.

At a meeting held in Jefferson City, Missouri, on 4 March 1970,

chaired by the Director for Missouri State Park Board, and attended by
rcpresentatives of the concerned Federal and State agencies, the Director
opposed the plan on behalf of the Missouri Inter-agency Council for Outdoor

Recreation. An effort was made by a representative of the Bureau of Out-
door Recreation to reconcile the State objections, but without success.
A new study was to be requested by the State from below the Meramec State
Park to the mouth of the Meramec River. To date, this new study has not

he"n made.

The National Recreation Area plan includes Meramec Park Lake, and
the environmental impacts expected in the project area would be similar to
those discussed in PART FOUR of this statement. The environmental impact
of a National Recreation Area on the entire Basin is beyond the scope of

this discussion; however, properly applied, the plan could be of great

environmental benefit to the Basin.

6.3.2.4 Nonstructural Flood Damage Protection Measure

a. General: Nonstructural measures such as flood plain zoning,
flood insurance, permanent or temporary evacuation of the flood plain,

flood proofing, and early warning systems, either singly or in combination,
are Important alternatives in flood damage reduction considerations, prin-
cipally in urban areas. While nonstructural flood damage prevention mea-

sures, if effectively Implemented, would reduce the potential tor increased
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tutiire damages, flood damage to exist ino' developments would not be el im-
inated. The applIicat ion of nonstrulctuiri flood damage protC -ion meaZSuLres
do not , in themselives , involve sign if icant env ironmiental1 impacts.

h). F- 10 0od - I'o is r I'IV tO! tK10 e'xis;t1Wu urlin dev'elopments in the
1lowe r Me rame1c Rivyer Vall11ev are sitl oat ed ;o as to make fl1ood-proofiino i mpra --

t i CAlI . TIhe Cost 0 t t IOOd-p ro f i og the huilings Or port ions of the towns
in t he flood pl a in by r .i i s ng the s tru ct ures , el1 inmat iiiu the ha semen ts or
construc'tion ot flood-proof foundation1 waill. would Often) CX LiLd the valoe
of thle st ruc-tures protecterd. The devil,'pmnirt inl the 1lower MIeraimec Rivyer
Val 1ev which would be inf luenced by te "non lake- and -± iih nueds proteC-
t ion cosssOf approxita.t Clv 35, 780 ar1Ces 0f .igriltr' i iii ire irin and
rec rea tion lands. Flood-p roe f lg te cij'e oO ic. )t(nt p o)vidj ;Jt eQ ion to
ex ist ing ag -r i colIt tira 1 dk've I oplitnlt as P 'ol , il .nd so I I I 1.'" 1st 11o11t
st reami flow regu'ladt ions)L.

C. FlI-o -o d __PI-a it-i n [nsor -a -i iL'k,: fi11 n i 11 iiio II c !, I i xi
uinder two progrins - the Nat iotal Ilsol :iirn't rorim and ti< Ft dur,4.
Crop Insuiranice tCorporat ion. I'he Nat booiii Flood Pr'i~eeI gr i- Wis-
t's t.Olhi shed under tile Housing .1nd 1'rbi e ! C ):)nen! AL 11'lkc

I i i ted amounts of 1 Od inlsuiranc~e, Whlj ':e 11i. 1i. VA AI t'r'7
private insurers, avaiijable to prOpe-rt% )il'! 1.1 tii I2 di:i

s id v . I n r et urni f or t11is ; sn ihsld ', It IiL,. % njt ' II T I it li I I

tv rnmen t s adopt and en force land ii. ilu r I !',I, t i ", ill g ui de
futur0 dOvelopment of land in flood)( Pro;n' ir-is, in !ri r T v *y, I r i,-dice
fut ore fined damage. Agr iculiture prodiic t ,kh Ai I as: et' are
not insiurablec under the Natijonal Fl1ood 1 nsokr~in'e plro grinl

Some crops in a I imited niimh r o! count ii's inl tli ,'iit ites
are eligible to receive insurance co'. erzig bv then Foderail Crop Insutrance
Corporation. In Missouri, downstream freom UniOn Lake, 1-rinkI in Couinty is
the only county within the scope of the Corpor)t ion's; proorani. As a prac-
tical matter, the Corporation generally exclkidis I lood p1 inn la-nds from the
insurance program because the risks are so great that. farmers cannion afford
the premiums.

d. Flood Plain Evacuation: Flood plain evacuation or the reloca-
tion of facilities which are in a flood plain to areas outside the flood
plain is a means for eliminating flood damages. Land values, in the
Bourbeuse and Meramec River flood plains have been increasing at a rate of
10 percent per year, and it is estimated that tine land and structures in
the Meranec and Bourbeuse flood plains now have a value of $48,786,000 for
the 28,940 acres directly involved (i.e., in the Bourbeuse Valley. between
Union dam and conflt'ence of the Bourbeuse and Meramec Rivers and in the
Meramec Valley below the confluence of tine lourbensqe and tt(I enam Pivers).
Although there are instances where this alternative is useflI, it is not
considered practical to relocate the facilities, residences, utilities, and
transportation facilities in the Meramec River flood plain. This alterna-
tive would generate vigorous opposition in the urbanized lower Meramec River
Basin. The use of this alternative, in effect, negates the income-producing
capability of the land. Private, taxable income is eiliiii nit ed and the tax
bnse for Government purposes is adversely iffected.
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e. Flood Warning System: Techniques for forecasting flood 1eows
have, in recent years, improved in accuracy and utility. Wherever flood
torecasting has been developed, flood warning systems can be established
which notify flood plain occupants when flooding is likely. This enables
them to remove property above the flood level, remove goods outside the
flood plain, reschedule operations, move machines and equipment, etc.
['hese measures will reduce the damages which would otherwise accrue from
flooding. This alternative would not reduce the flood damage to agricul-
tural lands. The disruption of agricul ural, manufacturing, and commercial
operations with the attendant costs would still occur. Damages to rail-
roads, re~ads and streets, and utilities and other unmovable facilities
would still occur.

f. Flood Plain Zoning: The flood plain of the Meramec River or
prtions thereof that are subject to frequent inundation can be zoned to

prevent utilization which will result in large damages when floods occur.
Ihis does not mean that all use would be eliminated from the flood plain.
Zoning would provide for the establishment of uses which would be compat-
ible with the potential flood hazard and would minimize flood damages.
Examples of the permitted uses would he grazing land, parks, and some types
e) playgrounds. St. Louis and Franklin Counties have zoning laws, and the
St. Louis County ordinances presently provide that large areas be set aside
for open space and agriculture purposes. However, there are definite prob-
lems associated with flood plain zoning. There is considerable pressure on
the zoning and planning commissions for the granting of exemptions from the
zoning plan as the demand for residential, commercial and industrial land
increases. The planning and zoning regulations of Tefferson County have
beon repealed. Further, flood plain zoning would not reduce the damages
t,o igricultural lands and existing facilities in the lower Meramec Basin.

6. 3.3 STRUCTURAL ALTERNATIVES

There are several structural alternatives to Union Lake. Thev
differ from the nonstructural alternatives in that they would require some
type of construction and would have some immediate and direct impacts on
the environment.

6.3.3.1 Dry Lake

The obective of a single-purpose dry lake would be to provide the
same degree of flood protection as Union Lake, while leaving tile river above
the dam site free from permanent impoundment. A dry lake would impound
f-'od waters behind the dam and discharge the stored flood water at a non-
damaging rate not exceeding the channel capacity. This alternative could
satisfy the same flood control needs as Union Lake. If such an alternative
was adopted, the "dry" lake would have a normal pool of 1,000 acrea and a
maximum flood pool of 9,640 acres, with a maximum fluctuation of 65 feet.
(This would compare to the authorized project's normal pool of 6,600 acres,
maximum flood pool of 12,900 acres and maximum fluctuation of 32 feet.)
The dry lake would subject fewer acres to periodic inundation and, conse-
quently, fewer acres would be affected. It would also subject very lew
miles of stream to permanent inundation. Although tile dry lake would
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satisfy the same flood control needs as Union Lake, it would be of very
limited use for recreationists, and would not satisfy Water supply demands.
The cost of the dry lake alternative is $35,524,000.

6.3.3.2 Upstream Multi-Purpose Lakes

An alternative to the construction of Union Lake would be the con-
struction of headwater and tributary lakes. The Comprehensive Basin Study

identified 24 such lakes (see Tables 1, 3-5), and their capabilities are
discussed below.

A combined storage capability of 1,320.000 acre-feet is required
to meet the flood control needs of the Meramec Basin. A combination of all
of the 24 headwater and tributary reservoirs considered feasible in the
Comprehensive Basin Study would have a total storage of 313,000 acre-feet.
As demonstrated in paragraph 6.2.5, the cost of this storage averages about
$540.00 per acre-foot of storage for the tributary reservoirs, and about
$580.00 per acre-foot of storage for the headwater sites. The total head-
water and tributary sites would require 54,900 acres of land, and the cost
of these 24 reservoirs would be about $138,600,000. (By comparison, Union
Lake would supply 528,000 acre-feet of storage at a cost of about $89.26
per acre-foot of storage. Total land required for construction and opera-
tion of Union Lake would be 23,678 acres, and the project would cost about
$47,000,000.)

The need for supplemental water supply and storage
for the lower Basin by the year 2070 is estimated to about 1,180,000 acre-
feet. The total storage available in these 2.4 laikes over and above that

needed for sediment storage is about 270,000 acre-feet. Large reservoirs
located further down on the main stream require 20 percent of their effec-
tive storage to make up for evaporation and transmission losses; such
losses for headwater lakes would be larger. Therefore, a very conservative
estimate of storage available for water supply would be
200,000 acre-feet. This would provide for only 20 percent of the lower
Basin need.

The 24 tributary and headwater reservoir sites would provide ap-
proximately 12,000 acres of water surface at normal pool. This water sur-
face would be available for recreation and would increase the range of

recreational settings available to the recreationists, and would almost
double the water surface available at Union Lake.

The management and operation of many widely scattered reservoir
sites presents a highly complicated and expensive task, requiring provision
and maintenance of many miles of additional access roads, boat ramps and
other recreational facilities, as well as complicated operational procedures
to synchronize the releases from numerous reservoirs to satisfy the various
project purposes.

The environmental impacts attendant to the implementation of a
series of headwater and tributary reservoirs would be similar in many ways
to the impacts of Union Lake, as the major impacts are a result of inunda-
tion. However, almost twice as much land would he inundated. It is likely
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the purposes of these comparisons. The alternatives arc given below: (a)
Transmission of Missouri River water to supply the total municipal and
industrial water supply need in the year 2070. (b) A single-purpose reser-
voir above the mouth of the Big River capable of assuring an additional
345 million gallons per day to meet the year 2070 municipal and industrial
water supply needs. (c) The transmission of a sufficient quantity of water
from the Missouri River to make up the deficiency between the projected
municipal and industrial demands and the available supplies.

Table 7. Costs of each alternative are compared below:

Summary of Cost Comparisons

Annual Operation
Year(s) Construction and Maintenance

Alternative Needed Cost Cost

1. Transmitting 2020 $16,009,500

all added needs 2025-2045- $146,300

from Missouri 2045 27,475,500
River 2045-2070 399,800

2. Single Purpose 2025 27,300,000
Reservoir 2025-2070 195,000

3. Transmission of 2025 17,823,000
Missouri River 2025-2045- 117,000

water to supple- 2045 31,102,500
ment available 2045-2070 273,000

supplies

Alternative No. 1 shows that sufficient water supplies to supply
the area's needs will exist until 2020. An additional $16,009,500 will be

required to maintain these supplies over the 2025-2045 period. From 2045-

2070 further supplies must be provided to compensate for population growth
and general economic development. The cost of this will be $27,475,500.

Alternative No. 2 indicates that with the single-purpose reservoir
sufficient water to supply the area's needs will exist until 2025, but
between 2025-2070 an additional $27,300,000 will have to be allocated to
maintain adequate supplies.

Alternative No. 3 reveals that with the Missouri River supplemen-

tal project the water for the area would last until 2025; between 2025-2045,
$17,823,000 more would have to be appropriated to keep pace with demand,

and an additional $31,102,500 would be required to compensate for increased

urbanization.
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If the total construction costs are evaluated for the 2025-2070
period, alternative No. I would cost $43,485,000, aliernative No. 2 would
cost $27,300,000, and alternative No. 3 would cost $31,102,500. The
single-purpose reservoir would require less expenditure and still provide
adequate water supplies, although transmission of water from the Missouri
River to satisfy water supply demands would have much less environmental
impact. None of these alternatives would satisfv the recreational or

flood control needs of the Basin.

6.3.3.5 Combination Headwater Lakes and Dry Lake

A combination of headwater lakes and a dry lake would provide
t ood protection to the lower Meramec River Basin, storage for water sup-
ply, water quality, and recreation.

A dry lake at the present Union Lake site would impound flood
waters behind the dam and discharge the stored flood water at a nori-damaiin-
rate not to exceed channel capacity of 4,000 c.f.s. This would, in offect,
provide the same degree of flood protection as Union Lake, while leaving
the river above the dam site free from permanent impoundment. As discussed
in 6.3.3.2., the total storage capabilities for water supply and
water quality in the 24 headwater reservoirs represents about 20 percent of
the basin needs. The environmental impacts of such a plan combine the
iml:acts of a greatly fluctuating pool at the dry lake site with the impact
of permanent inundation of about 12,000 acres of land at the 24 lake sites.

This alternative would eliminate the need for a large permanent
impoundment for flood control, and it would partially satisfy recreational

demands in the Basin. It would not, however, satisfy water supply and
water quality needs in the Basin. The adverse environmental impact of such
an alternative and the total costs ($190,500,000) would be much greater
than that of Union Lake ($47,130,000).

6.3.4 COMBINATION OF NONSTRUCTURAL AND STRUCTURAL MEASURES

6.3.4.1 General

Various combinations of levees, small upstream flood detention
reservoirs, along with nonstructural measures such as flood plain zoning,
flood insurance, flood plain evacuation, and early warning systems could
be used to provide for flood control, recreation, and water supply. In
order to be effective as an alternative to the flood protection afforded
by one large lake, these combination measures, with the exception of up-
stream detention reservoirs, would have to be concentrated in the reaches
of the Bourbeuse and Meramec Rivers below the multi-purpose lake site.
The environmental impacts would vary depending upon the combination of
measures applied. A program of this kind would require a cooperative
program of Federal, State, and local governmental units. Due to high
costs, and separate responsibilities among Federal, State and local govern-
mental agencies and variances in funding and enabling legislation, these
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:11termat ives, although possible, would requiru extensive cooperation and

coord in t ion among agencies. ExampIes of sIth alternatiVes are given
h e 1 o'w

b .4.2 A I tt.rnit ive of lpstream V Iood Dct ent ion Rc ervo irs with
Vlood P In [sanretl-C, ;1nd /.oning an1d ILVC(S

Ihis combinat ion of struct url and nonst ructural a Iternai tvies coId
be l. Id to provide recreation, water suppiv, and reduced f l ,,d damae., in
t h.. -r B:, Pas irl . lhe 24 tr ibutarv and headwat er s ite I i s ted in Table I
,OUi, I part iallv .zat i;tv food control, rekreationa I, and oater stpplv needs
ot thLe Basin. The environmental impacts of the,-e reservoirs are' dliscussed
iu 6 3. 3.2.

the levee component of t ila aisi lt li e wou ld Cousi s of 54 mile
01 1VI e. ihe levees would protect 8 , 325 acres of land in t ic lower ,I, ranec
River flood plain, but would not be economically feasible, except in the
wider flood plain below Valley Park, Missouri, where the land is urhani. ed
In this area, 5,325 acres of developed land could be protected at an usti-
m ,'ated cost of $39,055,000. The agricultural areas would be protCy'ted
against the 50-year floods and the urbanized areas would have 20,q-vear pro-
tection (see 6.3.3.3).

Flood plain zoning and insurance would be the third component of
this alternative (see 6.3.2.4). This component would not be specifi-
cally under the control of the contracting agency that would construct the
headwater lakes and levee components. In Missouri, the initiative for the
enactment of zoning laws rests with county or local governments.

The total cost of the upstream headwater detention reservoirs and
the levee components is $177,655,000. The cost of implementing flood plain
zoning and flood plain insurance premiums are not included. The total cost
of the small reservoirs and the levees exceeds the cost of Union Lake by
approximately $130,000,000. This alternate, although more expensive, does
not furnish the same protection against flooding nor meet the needs of the
lower Basin for water supply to the same degree as Union Lake.

The 24 headwater reservoirs would inundate nearly twice as many
acres as Union Lake. (12,000 acres vs. 6,600 acres.) The impact of the
levee system would be to constrict the river, thus adversely affecting
aquatic and riparian communities, and the commitment of about 760 acres of
land to levee rights-of-way. The nonstructural alternatives may not exert
an adverse enviromental impact.

This alternative would avoid some of the adverse impacts that would
be caused by Union Lake. The major impacts avoided would be: (1) Approxi-
mately 36 miles of float streams and associated stream fishery would not be
lost; (2) 8,500 acres of cropland would not be "loot to production; (3) four
caves, including 2 in the normal pool would not be affected; (4) three
springs, one of which falls in the normal pool, would not he affected.
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6.3.4.i Alternative of Preservation, Zoning, Levees and
Construction of Alternate Main Stem Reservoir(s)

This comoination of structural and nonstructural methods would
provide water supply, reduced flood damages, and flat water recreation as
,.,elL as presetrve part of the Bourbeuse River.

About 65 miles of the Bourbeuse between Highway H and Union,
Missouri, would be preserved as float streams similar to the Ozark National
1',iver System. One or more of the authorized main stem rcservo irs would be

huilt to partially provide flood control, water supply, and flat water
recreational needs. Levees would be built to protect urban and agricul-

tural land. Undeveloped flood prone land would be zoned for uses compati-

ble with potential flooding such as recreation or grazing.

Establishing a scenic river on the Bourbeuse would prevent further
uncontrolled development along the scenic portion of the river, although
developmental pressures would increase adjacent to the preserved area.
Another impact of establishing a scenic river near the St. Louis area would
be increased recreational pressure. The Current River is already experi-

encing overuse in some areas and a study is being made to determine the
river's recreational carrying capacity; a similar plan could be prepared
for the Bourbeuse River.

The impacts created by an alternate reservoir, such as one on the
Meramec or Big Rivers, would be similar to those described in PART FOUR.
Of the other four authorized reservoirs, only Meramec Park Lake has a
greater storage capacity than Union Lake (see Table 1). Union Lake has the
lowest cost per acre-foot and the second lowest land requirement per acre-
foot of water storage (see Table 5).

The impacts that would occur from building levees are similar to
those described in 6.3.3.3.

An uncertainty of this alternative would be the zoning portion. As
mentioned in 6.3.2.4, local zoning and planning commissions
may be subject to considerable pressure to grant exceptions.

6.3.5 SU IMARY OF IMPACTS

Table 8 presents a summary of some measurable environmental impacts
for the major alternatives mentioned above.
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7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S
ENVIRONMENT AND THE MAINTENANCE AND ENH-ANCEMENT OF LONG-
TERM PRODUCTIVITY

Union Lake will transfer approximately 22,000 acres of private
land to public use. When implemented, this project will provide a short-
and long-term resource of great potential value to the people of Missouri
and the United States. It is estimated that over 1,800,000 recreation-
ists will visit the project annually. Other benefits include a high degree
of flood protection to a total of 7,020 acres of land between the dam site
and the confluence of the Meramec River, and partial protection to 21,920
acres adjacent to the Meramec River, below the Bourbeuse River. Other long-
term benefits include water supply, low flow augmentation, fish and wild-
life conservation, navigation, and area redevelopment. It is estimated
that at its present rate of sedimentation, Union Lake will exist and pro-
vide a useful resource for a least 1,100 years, although its degree of
usefulness, as reflected by the project's authorized purposes, will pro-
gressively decrease after the first 100 years of operation. Although the
complexities involved in such predictions make them quite tenuous, it is
obvious that the reservoir will serve its authorized purposes for a con-
siderable length of time, and may logically be considered a long-range
resource commitment.

The creation of Union Lake represents a long-term commitment of
6,600 acres of land that will be permanently inundated at normal pool.
Although the proposed action would have no significant effect on man's
life support system, it will preclude a number of ways in which this area
could be used. These impacts are discussed in detail in PART FOUR, Impacts,
and PART SIX, Alternatives.

The most irreversible change involves the land that will be inun-
dated permanently by the normal pool (6,600 acres) and periodically by the
flood control pool (up to 12,900 acres). This change will eliminate 2,183
acres of crop and pasture land, 50 miles of rivers and streams (about 36
miles of which are large enough to float a canoe), and a rich and produc-
tive wildlife habitat. These losses must be examined in terms of their
worth to man at the present time and in the future.

The agricultural production that will be lost from the inundation
of cultivated and pasture land in the projecL area is currently not essen-
tial to the welfare of the United States; however, when one looks at the
region as well as the nation as a whole, there are many forces at work such
as urbanization and the building of other reservoirs that are reducing our
arable land. When and if this land will ever be needed again for food
production will depend on national and international trends in population
growth, advances in agricultural science, and many other interconnecting
economic and cultural developments that are impossible to predict.

The free flowing river and streams that will be lost are not as
essential to man as food; however, they also are resources that are rapidly
disappearing. This is also true of wildlife habitats, especially those in
fertile areas such as river bottoms where economics usually dictate other
land uses.
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The United States, and the world as a whole, is at a point where
decisions must be made concerning what is desired, what is presently needed,
and what is going to be needed in the future. The precursor of these deci-
sions must be an inventory of what resources are available locally, region-
ally, nationally, and internationally. Unfortunately, this information is
not available, nor is it possible to evaluate the impacts of countless
other projects and developments that are currently taking place and will
take place in the future.

The productivity and productive uses of man's environment are in-
extricably tied to the demands which he places on that environment. Union
Lake, like the present river, has desirable short and long-term resource
aspects. The authorized purposes that will be satisfied by Union Lake
indicate that the short-term resource commitments involved favor the con-
struction of the reservoir. However, there is currently no precise mechanism
for the long-term evaluation of the relative desirability of a river or lake
environment in this area.
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8. IRREVERSIBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES WHICH
WOULD BE INVOLVED IN THE PROPOSED AC1'ION, SHOULD IT BE IMPLEMENTED

The Union Lake would permanently change approximately 50 miles of
free flowing, attractive streams to a clear, attractive lake. About 50
miles of productive stream fishery and stream community would be converted
to a productive lake fishery and lake community. Approximately 36 miles
of the inundated 50 miles are floatable, representing about 8 percenL of
the floatable streams in the Basin.

Of the 23,885 acres of fee and easement land required for project
development, only the resources associated with those 6,600 acres which
would be inundated by the normal pool are considered to be irretrieveably
committed. The remaining lands will undergo resource use conversions, but
these conversions are reversible. Land use conversions would include the
retirement of approximately 8,574 acres of agricultural land. About 2,183
acres of this land would be inundated at normal pool, while the remainder
will be incorporated into the project lands. Approximately 4,417 acres of
woodland will be inundated at normal pool. Most of the project's 8,690
acres of remaining woodland will be preserved.

The loss of agricultural and forest land in the normal pool will
be accompanied by a loss in highly productive plant and animal habitat.
Consequently, there will be a permanent reduction in wildlife populations
within the project area.

Three caves and one spring will be inundated within the normal
pool area. Two additional caves and two additional springs will fall in
the flood control pool area.

Noser Mill Resort, a privately owned fishing and picnicking area,
will be inundated at normal pool.

Thirty known archeological sites will be flooded within normal
pool area, and an additional five sites fall within the flood pool.

Noser's Mill, a historical site that is eligible for inclusion on
the National Register of Historic Places will be inundated.

Approximately 100 families who reside in the project area will be
displaced.

One continuous commercial quarry operated by the Weber Construction
Company will be inundated. Replenishment of sand and gravel downstream
will be retarded.
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9. COORDINAVI ON WITH Ol hERS

9.1 IUBLIC PARI'lCIPATION

9.1.1 COORDINATION LEADING T THE COMPREHENSIVE BASIN PLAN

A number of public hearings and informational meetings were held
regarding the plan for the development of the Meramec Basin. All of these
meetings considered the construction of Union Lake prior to and following
passage of the Flood Control Act of 1966 which modified the Union Lake
project and included it in the overall plan for development of the Basin.
No public meetings were held specifically regarding the environmental
aspects of Union Lake. However, environmental effects were discussed at
many meetings. Tlhe public hearings were as follows:

9.l.1.1 Public Hearing of 7 April 1961.

A public hearing was held by the District Engineer, U. S. Army
Engineer District, St. Louis, on 7 April 1961, at St. Clair, Missouri, to
obtain the views of local interests regarding the scope and need for water
resource developments in the Meramec River Basin. Approximately 1,400
people were present, representing federal and state agencies, county and
municipal organizations, planning bodies, and numerous individual land-
owners.

The District Engineer in his opening remarks emphasized that the
Corps of Engineers had no plan of improvement for the Basin to present at
this time, and that the primary purpose of the meeting was to obtain the
views of those actively interested in developments for the Basin. Repre-
sentatives of federal agencies stated that they would cooperate fully with
the Corps of Engineers in preparation of the study, and they, in turn,
were assured by the District Engineer that the survey would be coordinated
with all agencies having an interest in the matter. State agencies, in
general, cited the need for a comprehensive plan of improvement which would
safeguard the natural resources in the Basin and provide the greatest over-
all benefits to its residents. The Director of the Missouri Conservation
Commission stated that a large scale reservoir program was needed in the
Meramec Basin, and that any costs allocated to fish and wildlife conserva-
tion should be non-reimbursable federal costs. The Missouri State Park
Board favored a multiple-purpose reservoir on the Meramec with a fairly
constant water level located so that a part of the present Meramec State
Park would be benefited. It was the feeling of the Board that recreation
benefits should receive full federal funding as does flood control, hydro-
electric power, and navigation, and it opposed any assessment of local
interests for recreation. A representative of the Meramec Basin Corpora-
tion stated that the Corporation was making a comprehensive study of the
regional economic problems of the Meramec Basin and its related natural
resources, and that continuation of cooperative efforts in the Merainec's
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problems by all parties is needed if the soundest benefits possible are to
accrue to the Basin. The mayors of numerous communities, as well as repre-
sentatives of Chambers of Commerce and Rotary and Kiwanis Clubs, expressed
the need for improvements which would enhance the economic conditions in
the Basin.

A few organizations and landowners, some with direct interest in
the Basin, expressed qualified opposition to further consideration for any
developments in the Basin. The St. Louis County Planning Commission
favored zoning the St. Louis County portion of the river valley. A few
expressed the opinion that the river should be permitted to remain in its
natural state. Others, principally bottomland farmers, contended that if
dams were built, they would destroy the Basin's best farming areas. The
Ozark Protective Association and the Jefferson County Farm Bureau, con-
sisting of farmers and property owners residing within and outside the
Big River B-sin, a major tributary of the Meramec River, objected to any
future plan that would include construction of a dam on the lower reaches
of Big River. A few objected to further expenditure of federal funds for
the purpose of creating a reservoir for recreational development in the
Meramec Basin.

The net impressions gained from the hearing were that there has
been an increased public awareness and desire for water resources develop-
ment study of the Meramec Basin and that the overwhelming majority of the
public concerned favored the continuation of the Corps of Engineers study
and development of the Basin.

Data and information obtained at the hearing were analyzed by the
Corps of Engineers in formulating a sound plan of Basin development con-
tained in the Comprehensive Basin Study report made under authorization of
the House Public Works Committee resolution adopted 6 April 1960.

During the study, more than 30 informational meetings were held
throughout the Basin and surrounding towns so that the public was kept
informed of developments as the study progressed. Television, radio, and
newspaper coverage was also used for this purpose. In September 1962, an
illustrated information bulletin describing the plan of improvement under
study was distributed to over 5,000 interested persons.

After the study, a synopsis of findings was mailed to 5,000 persons,
to accompany notice of public hearing held in St. Clair, Missouri, on 18
December 1963. The purpose of this hearing was to obtain the views of the
public in redard to the proposed plan of improvemevt prior to the District
Engineer's recommendations.

9.1.1.2 Public Hearing of 18 December 1963.

A public hearing was held by the District Engineer, U. S. Army
Engineer District, St. Louis, on 18 December 1963, at St. Clair, Missouri,
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to obtain the views of local interests in regard to the findings of the
Meramec River, Missouri, Comprehensive Basin Study. A svnopsis of thes-
findings had been distributed to all of those receiving the "Notice of
Public Hearing" on 4 December 1963.

Approximately 1,000 people were present, representing federal and
state agencies, county and municipal organization, planning bodies, numerous4

individual landowners, and other interested participants.

The District Engineer reviewed the "Synopsis of Findings" and sun-
narized the elements of the Basin plan which were presented therein. The
proposed improvements were depicted on a large map of the Meramec Basin.

The first statement was made by Congressman Clarence Cannon, repre-
sentative from the 9th Congressional District, which includes Franklin and
Gasconade Counties, major portions of which lie within the Meramec Basin.
Mr. Cannon expressed wholehearted support of the Basin plan and further
stated that he had discussed his views with Congressmen Ichord, Curtis, and

Karsten, who requested that he "assure them that we will cooperate with

them in any way we can."

The District Engineer read a letter which had been received from
Senator Stuart Symington, which stated in part:

"I have not had an opportunity to study in detail the

plan which the Corps of Engineers will propose on

December 18th. Based on preliminary reports, however,

it would appear the plan you will present offers a sound

way to meet the present and future water needs of the
Meramec River Basin, and at the same time will help

assure economic growth and prosperity for this section

of our country."

Mr. Clifford Summers, representing the Governor of Missouri,
stated that an Advisory Committee appointed by the Governor and represent-
ing the various state agencies having a pertinent interest in the levelop-
ment of the Meramec Basin pledged its support of the comprehensive dei Liop-
ment of the Meramec Basin. This Committee had worked with the Corps in tile
development of a plan of improvement and believes that the resulting plan,
as proposed, will fulfill what the Committee considers should be accom-
plished in river basin planning.

Colonel R. E. Smyser, Jr., Executive Director, Bi-State D)evelop-
ment Agency, created by the States of Missouri and Illinois, read a state-
ment recording tie complete support of the Agency for the proposed plans

for comprehensive development of the Meramec River.

Mr. Leo Politte, Chairman of the Meramec Basin Corporation Board,
read a statement of the Board, comprised of 73 members, stating that the
planning relflected by the "Synopsis of Findings" had been established in
a sound and purpose ful manner.
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.Judge llerbLr' Ioss, presiding Judge of the Jefferson County Court
at Hillsboro, read , resolution of the County Court which recorded it as
being in favor of the Basin plan and, in particular, that portion of the
plan pertainiuc, to the Bip River and the Starling Airport area. He further
affirned the reidiness, of the County o;-'ernment to accept responsibility
m.d to respond iw p roposals in the plati which will affect Jefferson County's
own viev of itz future development.

Mr. D. Reid Ross, Director of the St. Louis County Business and
industrial Development Commission, read a statement, which had been adopted
by the Commission with the concurrence of the St. Louis County Supervisor
and the Director of the St. Louis County Planning Commission supporting the
plan of the Corp- of Fngineers in bringing water recreation facilities to
the Meramec Basi0n and the St. Louis area.

Mavors .nd representatives of the towns of St. Clair, Steelville,
Sullivan, Union, Valley Park, Irondale, Bourbon, Times Beach, DeSoto,
Eureka, Salem, Cuba, Pacific, and Fenton read statements indorsing thcr
plan.

Mr. C. B. Briscoe, President of the Board of Public Servic(. t,
of St. Louis-. expressed the interest of the City in the econ,)mio devr,-
ment of the Basin.

Mr. Warren E. Hearnes, Secretary of the State of Missouri, ,pske
in favor of enactment of legislation which would insure Missouri's proper
representation in the development of the Meramec River Basin and pledged

his support and cooperation.

Mr. John F. Hallett, representing the St. Louis Chamber of Commerce,
referred to an earlier report of the Chamber prepared in 1957, and stated
that the plan presented today by the Corps of Engineers is considered to be
in perfect harmony with the Chamber's policies.

Mr. John I. Rollings, President of the Missouri State Labor Council
AFL-CIO, which is comprised of more than 1,500 local unions am, over
450,000 members, stated that the "Synopsis of Findings" fulfills generally
the basic thoughts expressed in a resolution by the Councfl, and that the
proposed Corps of Engineers plan embodies a well developed program of water
use, flood control, ;oil conservation, and recreation.

Mr. Leonard Neef, representing the United Sportsma's League, Inc.
of St. Louis, comprised of 13 individual conservation and sportsmen organi-
zations with a combined membership of approximately 10,000, recommended that
the comprehensive Basin plan for the Meramec Basin proposed by the Corps be
approved at the earliest possible date to provide the best and urgently
needed uses of water and land resources.
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Mr. Charles Ht. Kro I, Chairman of the Board of Directors of t!i,
Anglers of Mis;our, . aid: "We arc hoping that this plan would come t , a i
immediate conclusion and proceed and makc fI sit in and recreation the numher
one inudst rv in t it, State of M1issk(ulr i

The St. Lou! Industrial Recreation Council, representing approxi-
mat ely 80,000 Imp ovecs of 21 St. Louis industries, through its representa-
tive, Mr. Ross Steous, indorsed the current plan of the Corps of Engineers.
Other organi,.atin.ns indors irng the plan were represented by off icials of
local uniolls, Chamhoer s of Comnierce, and various organizat ions.

Individunil s supporting the proposed plan of improvement stressed
the importance o! lrOvid ing a better economic environment for the youth of
the area, citirig tle situation of high school graduates being unable to find
commensurate employnment at home. These individuals expressed their belief
that tile cure for this situation was to develop the water resources of the
Basin to provide favorable employment and recreation opportunities. Other
individuals cited the need for flood control, water supply, and pollution
abatement.

Mr. Richard Horner, representing the Meramec River Association,
stated: "It is tile view of the Meramec River Association that the so-called
'plan of improvements' is far too large in scope, extravagant in cost,
destructive of natural assets in the form of our native rivers, and not pro-
perly receptive to the primary need of the Basin which is the development
of mass water recreation facilities close to tile center of population, which
at the same time preserves tile upper valley in its natural condition." lie
further charged that the findings of the Corps of Engineers are not in
accordance with the outline provided in the Washington University Uliman
Report.

Many landowners who made their living from farming in the area
were opposed to any reservoir developments, citing the loss of productive
land and their opposition to being displaced.

Of the 54 oral statements, 42 were definitely in favor of the plan
presented by the Corps of Engineers, 6 were against the plan, 4 favored
alternate developments closer to St. Louis which would leave the clear-
flowing streams undisturbed, and 2 made statements for the record which
were considered to be of a general nature. Of the 94 written statements
received, 73 were considered to be for the plan, 14 against, and 7 of a
general nature.

9.1.2 POST AUTHORIZATION COORDINATION

Table 1 presents a partial list of meetings attended by Corps
Representatives at which citizen groups were informed of the plan for
development of the Meramec Basin and the contruction of Union Lake.
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Table 1. Public information meetings attended by Corps of Engineers
personnel (cont'd).
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In addition, the Meramec Basin Corporation and its successor
organization, the Meramec Basin Association, held numerous meetings through-
out the Basin. The purpose of these meetings was to inform citizen groups
Sabout the plan for development of the Meramec Basin.

9.1.3 CURRENT ATTITUDES TOWARD WATER RESOURCE DEVELOPMENT

9.1.3.1 Public Opinion Survey.

In July and August of 1972, the Public Opinion Survey Unit (POSU),
Business and Public Administration Research Center, University of Missouri,
Columbia, conducted a survey of public attitutes toward the development of
Mvramec Park Lake and Union Lake. Findings in this section are abstracted

from a more detailed discussion in Ryckman, et al, 1973. The survey was
conducted in two areas. One, the User Region, consisted of the southeast
quarter of Missouri, including St. Louis. The other area of study, the
Contributor Area, consisted of Franklin, Crawford and Washington Counties
which would contain Union and Meramec Park Lakes. Only the Contributor jvca
ia considered in this discussion.

There were 299 interviews conducted in the Contributor Area.
Seventy-two percent of the interviews were conducted by telephone, 24 per-
cent were conducted in person, and 5 percent were conducted by mail. The
sample was drawn from the POSU master statewide list of households chosen
on a probability basis. Interviewers were instructed to address the male
head of the household, if available, and otherwise the female spouse.
Demographic characteristics of the Contributor Area are shown in Table 2.

Table 2. Demographic Characteristics of Contributor Area Respondents.

Adults per household: 1, 13%; 2, 69%; 3+, 18%
Age of Respondents: 18-44, 42%; 45+, 58%
Children per household: 0, 52%; 1-2, 32%; 3+, 18%
Years of school for head of house: 0-8, 46%; 9-11, 16%; 12, 28%; 13+, 9%
Years lived county: 0-9, 29%; 10-18, 15%; 19-39, 30%; 40+, 25%

The sample for this survey consisted of randomly chosen clustered

households, a survey technique which is considered to be the most accurate
for the collection of survey data within a reasonable budget. This sample
is considered to be fairly accurate; however, as in any sample, the data
reported may be unrepresentative of the target population in certain char-
acteristics. As far as accuracy is concerned, the following rule of thumb
is suggeste(: If this sampling process were used 20 times, 19 of those
times results would be within 7 percentage points of the figures given in
this report.

Of the two demographic indices that lend themselves to direct com-
parison with 1970 census data - age of respondent, and number of children
per household - sample data falls in the zone of confidence for compara-
bility with census figures. Although the ultimate validity of this survey
cannot be known, the fact that there is comparability between sample data
and census data adds support to the contention that the survey is a rea-

sonably reliable sample of the population. Survey demographic data com-

pared with census data is shown in Table 3 below.
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Table 3. Comparison of Survey and Census Demographic Data.

Contributor Area Contributor Area Survey-Census
Survey Results 1970 Census Difference

Age of Respondent

18-44 42% 49% 7%

45+ 58 51

Children per Household

0 52% 45% 7%

1+ 48 55

9.1.3.2 Attitude Toward Proposed Lake.

Respondents were asked a total of 13 questions regarding their
attitudes toward lakes. Seven of these questions are pertinent to Uaion
Lake and are presented iii Table 4. (For complete questionnaire, refer to
Ryckman, et al, 1973.)

Table 4. Attitudes in Contribucor Area Toward Proposed Lakes

1. How many trips to a lake, a river, or other body of water have you or
any members of your household taken in 1972?

39% No trips
18% 1-2 trips

22% 3 or more trips

2. Have you heard of the proposed Union Lake Project?

52% Yes

47% No
1% Don't know

3. For this proposed project a dam will be built on the Bourbeuse River,
near Union, Missouri, 45 miles southwest of St. Louis, to create a lake.
Do you think the Government should or should not spend tax money to con-
struct this dam?

43% Should
31% Should not
25% Don't know
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4. How strongly do you feel about your answer, ver strongly or not too

strongly?

47% Very strongly
27% Not too strongly

1% Don't know

25% Inapplicable

5. The Meramec River Basin Project is a large project which includes Union
Lake and tMeramec Park Lake and a number of other dams which would be built
on the Meramec River and its streamps. Do you think the Government should or
should not spend tax money to construct these dams?

46% Should
37% Should not

17% Don't know

6. How strongly do you feel about your answer, ver strongly or not to-o
strongly?

57% Very strongly

25% Not too strongly
0% Don't know

17% Inapplicable

7. If Union Lake, which is 45 miles southwest of St. Louis, and Meramec
Park Lake, which is 60 miles southwest of St. Louis, were developed, how
many times, if any, during the year do you think you or members of your
household would visit either one of them?

38% 0 times

15% 1 time
15% 2-3 times
31% 4 or more times

Question 2 reveals that 52 percent of those interviewed in the
Contributor Area had heard of Union Lake. Question 3 shows that 74 percent
of the respondents had opinions as to whether the Federal Government should
build Union Lake or not. Of those respondents expressing an opinion, 58
percent (43% *74%) were in favor of the project.

A comparison of Questions 1 and 7 reveals that although 40 percent
of those interviewed in the Contributor Area reported that they visited a
river, lake, or other body of water at least once in 1972, 61 percent of
the respondents in the Contributor Area anticipated that they would utilize
Union Lake's or Meramec Park Lake's facilities at least once a year if the
lakes were developed.

Most of the respondents indicated that they felt very strongly
about their opinions, although those opposed to the project were somewhat
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more likely to feet strongly about the issue. It was also found that those
who hiad heard of the project were more likely to support it. Approximately
41Z of the respondents had taken a trip to a body of water in 1972. Gener-
ally, those who had taken such trips were more likely to favor the project
than those who had not.

9.1.3.3 Desired Facilities.

Those respondents who indicated that they would visit a lake at
least once a year were asked if some specified facilities should be in-
cluded. As indicated in Table 5, the most desired facilities were picnic
grounds, camping spots, playgrounds, and boating ramps and docks. The
least desired facilities include commercial amusements and games, gift and
souvenir shops and cottage, cabin, and motel sites. However, it should be
noted that only the category of "commerical amusements" was opposed by more
than half of the respondents.

Table 5. Attitudes in Contributor Area Toward Facilities by Order of
.re ference.

Should be Should not No
__ ____Included Be Included Preference

a. Picnic grounds 98% 1% 1%

b. Camping spots 95 2 4

C. Playgrounds 92 5 3

d. Facilities for boats, such
as docks and launching ramps 89 7 5

e. Spaces for campers' trailers 85 11 4

f. Hiking, nature trails 78 7 15

g. Restaurants and luncheon counters 76 21 4

h. Convenience stores, laundry, etc. 74 16 10

i. Sightseeing areas such as caves
and historic sites 71 13 16

j.A large lodge that rents rooms
and serves meals 70 23 8

k. Small cabins, commnerical motels 60 29 11

1. Gift and souvenir Shops 50 43 8
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M. Land for people to buy and
build cottages on 50Z 1

m. Commercial amusements such
as games and rides 37 57

9.2 GOVERNMENTAL AGENCIES

9.2.1 COORDINATION LEADING; TO THE COMPREHENSiVE BASIN P'LAN

The combined efforts of all federal, state, and local agencies in
thle water resources field were utilized, and their views were given careful
consideration in preparation of the Meramec Basin Report. Thle federal
agencies which participated are: the Soil Conservation Service and Forest
Service of the Department of Agriculture; the Public Health Service of the
Department of Health, Education and Welfare; the Fish and Wildlife Service,
Bureau of Outdoor Recreation, National Park Service, Bureau of Mines, and
Southwestern Power Administration of the Department of the Interior; the
Federal Power Commission; and the Area Redevelopment Administration of the
Department of Commerce. The State of Missouri agencies which participated
are: the Water Resources Board, the Division of Geological Survey and
Water Resources, the Park Board, the Water Pollution Board, the Highway
Commission, thle Conservation Commission, the Division of Commerce and
Industrial Development, and the University of Missouri Extension Service.
As directed in the authorizing resolution, the study has been fully coor-
dinated with, and has taken into account, the plans of the Meramec Basin
Corporation in matters of Federal interest in the Basin. The St. Louis
County Planning Commission was also consulted. Thle extent of this coordi-
nation and participation is reflected in the following paragraphs.

9.2.1.1 U. S. Department of Health, Education, and Welfar-e -

Public Health Service.

Thle Public Health Service determined the municipal and industrial
water supply requirements and the need for low-flow augmentation in thle
interest of water quality control. Thle t1. S. Bureau of Mines, U1. S. Forest
Service, National Park Service, U. S. Fish and Wildlife Service, Missouri
Water Pollution Board, and State Division of Geological Survey and Water
Resources also assisted in this study. Thie Public Health Service has
expressed the following views:

...reservoir storage will not be needed for municipal
and industrial water supplies in the Upper Basin. In the
Lower Basin, additional water will he needed by 1995 for
municipal and industrial water, either from reservoir
storage in the basin or from a source outside the basin.

...it is apparent that reservoir storage for streamf low
regulation for quality control will be needed during the
study period.
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River halve top priori tv, and Union second priorit v.

T !)tit) i C JiteaIi S 'II i Io S0 S.t I t 0 t IIa It t IIL e hed W te .r r es er vo(I rsL lac k

uIt icient11 i:n. -U,, ~origc ap it v to raein'. signift iant cont rihut ion

toW St c r ;i! ' Cn' l)I i, and , co.' c si.'ot I v>', i t as maide no comment in1

rar I -C tt! thI-e_ tcc i uthor iz at f Ar i iv of the heiadwater reservoirs.

2 i,. s Dc xir t lnnt o f A&r cl: t ure.

hit t i te.- [)ep117ItWIot of AgiuNues>erarne0C River BasILin

Re porrt, as l. : ,tIhe >hraI mec R iver BHas tin by the Uni ted St ites4 Department

I ,"-r I'l c t ur1i 17 in do. p raIt io11 ': ', hi the Missour i V.at cr Res ources Board ,

wal- covup I c ted tn Ap r L 1966, asainorirecid by Se( t i on 6, Publ1,ic Laiw 566,
3 rd It o I re t, [' 0I'k 'K4l agn; i pairt ic i pat i rig in r iPc st-tudv were

Fconorr oh Serv i I,; F o reLst -etrvic c; and the S i. I Conservat ion

Serv ice, :ili the 51 udvsi coord!i ncited with the Corps of Engineers, Studies.

Ifjjt (;siJA st h udy inc tuded itn inivencory, of th land and ind use,

c 1ong1- Ac miniid use needs f orI re sou rceL develIopment , and recomrmenda tions

Ifor- ir.'pr % -1 1-1n c nrct.s accord in,,, to laind capahbil i ties . Recreation

waIs rek O :_C as all i mport anit land use;L.

il ) Dopartment of Agriculture prepared interim reports which were

madeL Z]a 1,161, to) the Corp:s of Eng;i neers prior to the completion of the

report '0',i i Coniservait ion Se rv iice Iurn i shpd desig;nsadoteti ts

fo()r t i W. !.loojter- ,ites; which were s;elected for detailed s~tudy. The

Fore. t St rv r.' provided prie ct ions ot the effects of the development of

thLe Wood ' ndi't rV On va,'t or requirements. A report was also submitted by

theL Fore;1 Sitporcilsor oft he C lark National Forest on the impact of the

Ha nplan on,! to ( I in' Nuitonal Forest. The interim reports;, which are

'own asI- App. :Idic (; 11, aInd I in the Corps of Engimeors Volume VI Compre-
hen; yehisin 1'were as foil own :

A PP NI C PAMR' I - PHYS ICAT. LAND) COND IT ON
'AT2 - BEST CN AND) COST EST[MATES FoR

1IEAIWATER RESERVORS

APP'IN it PkAN OF l'AR'i PC!PA'!'ON BY 1.S. DEPARTMENT

OF A(;RfI UI TUR-E

A lPPEND1 I - REPORT ON FOREST RESOURCE POTENTIAL.

9.1. 1. 1 C. S. D epartmenIt 01 the interior.

;I. u.'lodiu_ I1 Siirviv -. I1is, agenlcy alss jr.ted in the water suirvey
stuiosuinert-ikuiby ie i 1oii IWter Pol I ut ion Board and 1at ) pae
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in a ground water prgran undertaken in cooperation with the Missouri State
Geological Survey. Maps oi the Merainec Basin, prepared by tile U. S. (eo-

oLogical Survey, were used thrroughout the study.

b. Bureau t01 Mines. 'e Bureau evaluated the impact of the pro-
posed reservoir system on tie mining industry in the Basin, including the
needs fr- water supply and the effects of mining operations on water qual-
ity. . study of economic projections and effects on water quality and
water supply was furnished the Public Health Service. A report prepared by
this agency, entitled "Mineral Resources and Mineral Industry of the
Meramec River Basin, Missouri," was included in the Basin Study Report.

c. Fish and Wildlife Service. The Fish and Wildlife Service
evaluated fish and wildlife aspects of the Basin, including effects of the
plan of improvement under consideration by the Corps of Engineers. The
,genc\ recomnended additional parcels of land downstream from the reser-

voirs and adjacent to the streams be provided as angler-use sites for float
I ishing. Multiple-level intakes in conduits were recommended to provide
temperature and oxygen content in downstream releases suitable for warm
water fisheries. The effects of flood protection and change in land use
were evaluated and a request was made that specific areas be acquired to
mitigate the adverse effects on wildlife. The Fish and Wildlife Service
has expressed the following views in regard to priority of construction of
the reservoirs.

"We recommend that initial construCtion begin at Union,
Pine Ford and Virginia Mines Reservoirs in descending
order or priority. Large impoundments in the vicinity
of the City of St. Louis are necessary to satisfy that
metropolitan area's needs for water-oriented recreation
associated with fish and wildlife. These sites are
strategically located near major highways radiating from
the City and as such their accessibility is assured. We
favor early construction of Irondale Reservoir to serve
the fish and wildlife resources needs of the heavily
populated southeastern portion of the Meramec Basin. In
addition, an impoundment in this area would help fulfill
the expanding recreational requirements of the City of
St. Louis.

"The establishment of a small reservoir in the rugged terrain
of Clark National Forest would supply a basin need for an
impoundment in a wilderness-type setting, with extensive
adjoining public lands for wildlife recreation. A reservoir
at West Fork Huzzah Creek site in the Huzzah Creek headwaters
also would have these desired advantages. Moreover, it would
satisfy sport fishing needs for residents in the southeastern
portion of the Basin.

"Finally, it would be desirable to provide a reservoir at the
tipper Bourbeuse site in the northwestern corner of the Basin
to increase fish and wildlife recreation opportunities for
residents in that area.
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di Birin of outdooer Recreat ion aind Natijonal Poirk Service. The
ilkrCALIi On 0tdI doer rr at ion1 And the Nat lena1, 1 l.i rk So rv ice have SUbmi t ted
I j o i n t repI)or t to r he Me ranier Bas in S t id v , en t it led ''ec rea t ion Needs as

INO I at l' to Resir\. o i r- Svs remi FormUla Ited I The i r report inc 1 tdes rer om'nen-
dot ions- fOr- p)r ier1 it V e)t i'OnSt rnrt i on f or- t lie, Basin 's recreational needs.
the antic ipaited i al. visi tor-ilar' attendanICe', aind the initial develo.
rest of thle requ ired recrea tionalI far iiti es The National Park Serv
prepa red tie laind develIopmen t and oii rat ion anid maintenance costs, based
on1 aItEendaince est i mates mnode hrv the Bureauit of outdoor- Recreation. The
BureaU alS Isoprrd tile recrealtional] henri it esiae.The Bureau of
Out door Rcret ion And the Nat ional1 Park Se rv ire have expressed the fol-

o"ille,~'I vijews:

It is our uiiwerst anid i ug that thle Forest Service desires
to j~lin and idm inis ter rercrea tion on all rese rvo ir as soc iated
Lands withIiin the National Forest. Admi nist rat ion by the Forest
ervice is logical and we recommenid that such an arrangement be

p roposeid in your report. Administration of recreation facilities
hr% the Corps of Engineers withlin the Natijonal Forest, when the
Forest Servi ce, too, develops and administers recreation facilities,
i StUiner ssarv dupli cat ion. I t is on r feeling, also, t ha t funds

orl rer root ion dove 1loment onl Fores t assoc iated reservoirs should
t,(. ohbta ined under projeoct ant her iza tion and appropriaotions.

e. Sen it liwes,-t emr Powe r Ad min is trat i on. The Southwestern Power
Admiin ist ration in reviewing the hvclroe cc tr ii' power potential expressed
the following views

We I IC1 t hodt v'Our of-f ice haS t boroulghllV stutd Led t lie poss ib i1 i -
te S 01t in1C I us ion of hbr0I 0pwe r i I tile comp relions i x'o plaIn.

Hloweve r, based on dat a whirch von hayve supplied uis thle re i!3 no0

powe r plIan in whirch thle power costs of -thle proj oct canl be
rerceve red hr market ing, powe r iinider thle current marketiing experi -

i Ocr of thIiis Admi n ist rat ion. We forsee no i-id ical c hanuges in
ri lie r 'hle cost o t livd roe lectric power installation or- the price
of electric power that would cause the construc'tion Of power
fic ilit ies to later he just ified at thle projoct stuid ied.

9.2.1.4 Federal Power Commission.

The commission furnished pertivient power values, area-load diura-
t ion curves, and reviewed all proposals for power. The Federal Power Corn-
mission expressed the followinug views:

'' Our- power s~tudies have shown that there is a potent ialI
power market tor IO-percent (Or less) plant- fac tor
generating install ations for 250,000 kilowatts at So 1m,
400,1000 kilowatts at Pine Ford, and 360,001 kilowatts at
Neramec Park. Conventional oconomic analvses indicated

hat on aI basin of spec ific power costs (whi ich in the case
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1 Ih 1. rat io- I t r t I ICSO hr Il r oC ts iWOUl rarnge
I o Io to I I t w 1. 1Atl~ l Ve L'k I I IL rt: c v eod

ili*llt 0 -or I t, 0 t ! 1c , L('d jOint

CO, t 11 ::1i I: I,-kIII 1 t ) h %, po er at twIa se thIIrek2e
proi t'[, t 11) noL Ia a>r:, 11 tho I/C raitios would

1)C FL"I( L 1 ic- t t .i nli I ItVt\ "x V o -id r Iti of ~n 0 th('St

1''r1 ii~ 0 ~ 11t v t2 iii 11 -k rlo rnn j) hi on 1nL L!

tIt~ hvo!Id r' I t r nC p rojetc t i s Ii cat cd . l do fOlt suggiest

tl~it Voni Io Iilo: l'nu ath lr i it inni o f th 0k cONS t uCtI ion 0 f

the lkc'pro i ts WOA r el I'i C thle report should
At L' t h1It a1 ItLiMl, Ij 7 Po' -,l ut 1 M'_ a1 1.0o0nZi1 I i p i c Ct nre on thle

Ia ZI o con 01Vent i 01.. l, c11onoMi C : Ia ,-(s I t hot poWer develop-
inont a rL no, t c, o n'tlcd I r tilt jor i; i on h), re-as"o n o

th aw c (,t thal~t t 11' SotL hiwet ernlor Admlin i St Int ion has

ii d i t Id !iittt spo,,e Lh 'I l

"AtL t he I c L I'lt iug ita''o VOr Off ice ont Oct olhor 15 it is understood
the S) PA ro r eset2n t iat i vce st at ed( that his Agency could ohbtain
pumiped storage power- inl A nrk;tnsai it I owe in c osts t han t ho se
i nd icait ed f or t he Me rniec ii i vuer 1)aisin ii.It is likely that
there are hiigher heads in Arkansas and that the unit cost
tor pump-haick ha o otropower there, would be less than
in the >rin in n. ilowovei it is~ our view that Meramec
Bnlsin power Wild I inltegrated k.ithl ,1,2t.LiC power resources
in theI i 7, i so;.Iri oWe 0or1)0 ( SPA' s 15 and AG) , and

Voall i1 'i i tho),e inT th1( KI lL 1; I;lit\' Area. There is
o0 eat i'i i !)it pro 1 t inl NIsill>.L -1. could compete with

BMen- ox' h n r cc t 5 1; ith i n i an hide to the likely

I t;cotsrotiic To ;io0 o.-il integrate
tio';, T:aot " r C 1: ln t i t, t t 1, -j c i C powel supply in

21,5 .5 lop' ri tcertt Of C-- A o.\a Redc1volopient

Hoe Ar oA h oe1otiu Adiii: ri ion aIate in developing dat a
wherehy projoct PtL-noft t ron conomc IL'Clo(,pmen t in the airea could he
evaluated.

9.2. l.6 json Staite A'cl

a1.------------------oicoil Sn rvcv' and W orRes-ources. The St ate
Geologi st lkct [vol x' a.Lia dthe o r p of u i noc r a inl ( 11Cr ting and fur-
nishing geological daiti and prepare'd A tcportL oni "Irolundwater Use and
Product ion Capibi 1 i L i (-s . "' T is re po rt a I so) se rve d tie 1'. S . Pub l ie Hea I t Ii

Servi ce i n ovalI ua t i ng t lit, p)ro j oot ed neetd s Io r watLe r ,-mpp Iv . The Division
of Geological Survey and Water Resources c.XPre(1sd the fo0 1 lowing Views:
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!I to C I 'i :I n3 i JIiti arlid wor k-
a h I ill, ),t:I ti 1 ow Ot li 0 11t 0f

Lh !le nl i i 'i -irC Lo IL w, I~( v t jr
and hw ro i ht 1), ii -H i iro 1 1 0 100 t L l , i ,

Ondo r i i.. . i I -i I I Ltol to L i ic, i t tu r U..

Irt i, i lt .71 ." i A a oservocn --I j1o r -t

0 0 1 :1 i ~ ti vt!' t0 Vd Sn i t h 

f 1 1'.1 Itd .ii; Boar-d cooiporar od wihrio- National Park
Illio n .0-c;inivpr:ts to 1ho :nstiiltod at Various

rese rvo rI 1 .win: -p if il o'nod ionsq have been

it t iis ta not ('Ili thu Boardl assure unds tor

Aevlyop iei f 'rom i 'ta of 01 issoliri
odoci]ii. r,.oil ona 1

1 I 'renC tiolal !,Une 71 t! ml~ls dpti upioin 2)1o7-
1)r -,i , ii '0 Si' 3el-a1 r t ' nuie bv thoI it,1 , L s 1 t u r e.

it: - reqis dt n :isurISt Park Board

10007I0VC an1 i:1o101:1t C1111 0 cc-pA leLic emnont :'s sOr
hl i I d i no nd II i 1it t i~ to( ho ininda ted at >1 raoc

'itd kn;~n t 'St ;tat o ii I

3, lia t- 1ono 11 h i man1datLed s ta teu par- 'Kand be
wl a I I Ian11d ,i :to , tooc ln:-ot-r va tct i on pc r

t r qI t t0 tB)i t -- w iI r ouveI onl*! .rcric Park
1- 1) I ; Y 1 it'

h. L? I) OW1 F d i 't pIw- dit ht io Ipo in t rto r tile
M(_ 17,'11C P i r k x Rt,t t I-0 it hI r e lo ca t ed So ) I Ind t mi0 t orf t he

) ' r f o -,I W i 1. 1 '10 t h 1) )I xi st- lin stae p)a rk T r op)e r t v
Ii "d , -s t 311n0 t hi 5 i his beon dlone at Nor fork Reservoir.

At pione':t 1-s iOhave :m apr xirnate quarter mile
s idL P0rIA' Cigt~ -i}-wa% ncos)5; Tabc R ook State Park; we
do nIo tof((21lI ti s i SC OMPct i 1)1 with 11 1StaZte pa rk.

''o. It o-- ted thIt- considecration h,,e gimven to withdraw-
ini, iz It,] i (,v oi !I~ (lorps of B'lng inwe-ts of recqu i ring an
(I i I riumbhor o f i ree -amps i too; befIore a c arg can be

m a3(1e o n I i c eIis-ed a re as .

7. I t is -, li'_mmoldod tha~t_ Lte joi nt land acq i s it il p1 icy
Il t ho (orps of Eiwjn oors; -Itnd j)epar1tmjent of Interil-or as
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now in 'I IUct L, the guide tL purr Chas ing land

"'110 above c Comm- t .I t r e in no .av to mean that this depart-
l'.ll 1t Lq ! f I)k) - tl I IL '-IL IoI 1W L' ! l iU 11 rL)I e k .t

c Wate r PaIl at i oi board . The Board undertook a stream survey
ia the Meramec Ba.;in and ollected field data with a portable laboratory.
It has estab 1[.sh-d ) tat on- ;it 'hicii it is continuing to collect data
wi i c h are be i n a rn iishea , tscL- I ' b I i LCa It [I Service . The Board held
a1 public hear ing o" i2 ,ulv 19t3 in Union, Missouri, regarding pollution
in the Mer,mec River, at wih i cl time stateinients were presented by various
tederal agene'ics.

d. State Hig6hway Comimission. The Commission has reviewed the
road relocations in th Basin plan and stated that its future improvements
%iil be planned so as to minimize relocations due to reservoirs. The
Highwav Commission ,xprossed tli, followLng views in regard to the main
s tream and tributarv stroan res-rveir.

"As we were represented at tiie meeting in St. Louis on
October 15, 1963, concerning the economic analysis of
major and intermediate reservoirs considered in the

Meramec River Basin Study and have reviewed the data
presented at that time, this is to advise that we have no
changes to recommend in the findings that were presented."

e. Conservation Commission. The Commission has assisted the
U.S. Fish and Wildlife Service in coordinating that agency's responsibili-
ties in connection with the current study of the Meramec River Basin. The
Conservation Commission has presented the following views:

"he Missouri Conservation Commission now owns and manages
6,078 acres of land in its Huzzah wildlife area. Some 900
acres of this land will be inundated by Meramec Park Reservoir.
The Missouri Conservation Cormission has requested 4,400 acres

be acquired and made available to that agency for the Huzzah
wildlife area in mitigation for terrestrial habitat inundated

by the proposed reservoir system for the Basin. The Governor's
Advisory Committee on the resurvev of the Meramec Basin also
recommends that all of the 4,400 acres requested by the Missouri

Conservation Commission in mitigation for terrestrial habitat
inundated by the reservoir system be acquired for addition to
the Huzzah wildlife area. It is proposed to buy sufficient land
to add to the ifuzzah wildlife area to mitigate for the 900 acres

inundated by the reservoir in that agency's holdings, plus an
additional 600 acres. These lands would be acquired to block in
Commission ownership between the Huzzah wildlife area and the
reservoir. The Canservation Commission and the U. S. Fish and
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Wi 1 11ii 1 Scr '1Vi~t ci ave indicaittd they Will aJccept thle remaining
0, J I ac Ie w i th i I thI e b ound ar ie s o fla nds de s igna ted by thle

L' i1 ) )f OIt (10 R(2C r eat i Ol. These 2 ,900 ac res would be for
t Ic pr iMA ry prI-post- 0of wi ld I f e ManaIgemfent, i . c. , adj acent
o the liu .za~h are.a and onl the sout h side of the reservoir

agt ht Me rameItc or Hiuz.zah.

N)vi.,Ion of Commerce and fndiistr jal Developmn.TeDvso

ed ini eva I iat iug tile c&ollnoic ;mpa c tof t le proposed plan of improve-
01n "11 C0 omne r1ce anJ1 inodustryv of the Basin.

I ,, t Co~~t mmi inl. The ofalg-e~ wa ter-based recreation in
r ~so v~ rep rc poed "or an thori z iti en Will he full v coordina ted with

h. irliver!sitv of Missouri Extens;ion Service. Thle Extension
~yyiceispresent lv asitiglocal grouips in organizing so that they may
01'Oct supIpor-t ZOning, Urban affairs, and allied concepts related to

i.I'he Governor' s AdvisL-ory, Commit tee. The Governor appointed the
iirainr the 'Water Resouirces. Board to act as Chairman of the Advisory

toe ad to rep~ort to him the views of thle State agencies having an
1t rs t ini tule report of thle Corps of Engineers. Thle Governor's Advisory

(omi ttoooxpressed the following views:

"Thie following comments are made in regard to state and local
pairt i cipat ion. in project cost,; aod in regard to pritori ties for
reservoir construct ion Wi thin tile next 15 years.

"1. 'i..e committee is in agreement with the joint
lan [111cquIitsit ion poi icv of the Corps of Engineers
and Department of Interior as now if effect. It
is rohllested', ho~wever, that any deviations from
t hi-, policyv he submit ted to the State of Missouri
tor ipproval or disapproval prior to the actual
acqulisit ion of land at an appropriate tine.

"2.........is, tile opinion of the Governor's
Advi sory Commit-tee on the Resurvey of the
Neranee Basin that provisions for future water
sllpptv storage sholild be included in tile com-
prehIens;ive plan f-or the development of water
roesotirces olf theC has in.

"3. At tile present time there are no funds avail-
able to anyv of tile Missouri State Agencies
wich~ can be used for the purpose of water
supply storage in federal reservoirs. The
Missouri Water Resources Board has been
inlst role ed hw tile Missou~ri l egislatuire to
iluvkesl i g;lte and o recommend a means whereby
s;tate and loucal obl igaltions for water supply
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storage can be met. A plan will be pre-

sented to the 73rd General Assembly which

will meet in January, 1965. However,

reaction of the legislature and future legis-

latures to the proposal of the Water Resources

Board cannot be predicted and for this

reason no assurance or the method of repay-

ment can be made at this time.

"4. Apportionment of project costs also requires

non-federal contribution toward recreational

benefits. At present there are no funds avail-

able for recreational development from the

State of Missouri for participation in meeting

projects costs. The need for the recreational

facilities proposed in the Corps of Engineers

report is recognized. However, as with water

supply storage no firm assurance for state or

local participation can be made at his time.
Future participation would be dependent upon

appropriations from general funds by the

legislature.

"5. Federal law provides for wildlife enhancement

as a project purpose on a non-reimbursable

basis, and the application of a policy of pro-

viding wildlife features on a non-reimbursable

basis is recommended in the development of

the Meramec Basin.

"6. Thu following reservoirs are recommended for
authorization and construction within the next

15 years with the priorities designated in the

following listing:

Priority No. 1 #29 Union

Priority No. 2 #17 Meramec Park

Priority No. 3 #9 Trondale

Priority No. 4 #27 Salem

Priority No. 5 #2A Pine Ford

Priority No. 6 #1 38 Bourbeuse

Priority No. 7 #5 Washington Park

Priority No. 8 #40 Virginia Mines"

The following views represent the coordinated views of all of the State

agencies:

"There is general feeling that headwater structures should

not be included in the request for authorization for con-

struction by the Corps of Engineers. This feeling is

prompted by the confusion and possible harm to future

soil conservation programs as a result of misunderstand-

ing over the local participation requirements under the

SCS program.
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''I\p - i i c i, (L, It t h at t ie siai I wate Crshied develop-
IT! . 1. It f. n i, 11 lood -(iit rol imrpouindments
i k it l '111 Ia eir-;irL , -oit ribuitory to

t it 1" -,)t 1ll'i h'i tile IA I:.. t ('Ward~ a~pj I i rat i0n of
tecrr li tm',_. , - 1-v ;wuvs :10( retairding structures

Al (1- 1' A1-n- iS SU ggeSted, thierefore,
t il~tt I' I *i',,nli .rL 11(l Iossi.'4H)i Lit ies of additional

fl10od COn I Y' uM :101 110ef iti,11 uses?' aIssociated with
It ' s t rue t - n I ;i. in, i,, r ti m t w i I 1 p)crmIIi t future develop-

rient 1- 11oni slit r iii; tricts, :Il! 'ubdistricts estab-

i'll5 1 ' i I I s Ilr w

lw.'' t:1 in loitc l ~ i.it-c indl outs ide tile
L'Il C 1 1  t - i )111 F0or U 'ts I f thle I Ii

sit I 'I ~'i AL i v 1 L Ii inl t !e bondaries of thle
Fo I'' n1 I!' CCOIIOrIl j: It'I nt i f' '1, L here is n)o

~h 'i i'i) I inT ' lII g I I a pin 1n ;lr I the. Corps oi
ner ''s )!1' in iri rI Pre ld statre o)r local

ltli,11. '.il pint iiC i It i 01 i t equ tI IIre (.

Lti' ,,1 ii t i :ii! l,, r i :-v ,s on dociument for the

rt~r. , - L -, 111 i d '!-,I 1 011 0 tl' hr )Ierar1ec Basin

ik0 ; Pp1 III 0pi It w~-iidri! ion mist be given to
inI I tili 1 , I '~ 'S sit in ':0o1 - r C 0.1111CI ud It i ons , i t i ;

r c ue ed t Im-t t In-' he li, IId t o t llniniii and that Only

9.2.1. 7 kit

A. t I oul Inul t 1 1111 i li" ormmi ' iol . Llit, St .Louis County
P Lanlninig Commi-io ss i. I '-rib P1 i I:n ,p u pae for recrea-
tijonal usagek oie 1!4,itO i o 1~ 5lrr. R I vr tr r flIood p lainl. It has
madeo t he f 1ow ill. Ilt ih 1 -- 1wt i pi 'posed plan of
improvement:

''I. s I i i o nt 1. 1ii 1' 1 P1.1 I so s b :;L'd Onl
po10CtI n-ito' 1f 1; im 0! i,ltv to the v'ear 1980.

The (A' p!, o1 Inli-u ') P 1 X ium.' to b-se on 100-
V(I'l 'ti lil'-i -As nec--Ii IJ ie on a1 ba1 V' - Of 1970.
The x ii - It t cren'l. il 1) I'ii 1 i per iosls use d by
te 11 1' youri iC-sr I ii I 1 lo1 esmi '111 0 (.orps

It -' i 1) ' pIin -i'd'- i x *ilmlitl 1 1 1 0 1wcren o f
Is, is . I , I1( ) r( 1 i P ' I I; < at toP I r1 as 1i i-ba use,

tiiid' I1! 1 1i (i111 s li: t ri- i: Ii soI; ., a I I inl t he prOeent
f lonilp I i us of theti Mlir~ii'i 1 ivon . 11heste area,,

Won 1 P ni1t he h -ne f ici-alI i a ffertedP bv mvv ups tream
floOd watler storage capacitY uint il the completion of
thle damis proposed onl thle Meraniec River and its

r iburiries . It aIjpparn; reasomib Ic thi-it it w i I1 t ake
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4,000 acres projected for urban use by the Corps of
Engineers, will probably continue to 1978 in any case.
At the time when flood protection becomes a reality,
land use designations would be reconsidered in relation-
ship to the needs for land for specific urban uses."

b. Meramec Basin Corpo ration. The Mteramec Basin Corporation
established cooperative committees to assist in coordination among federal,
state, and local groups. These committees are currently investigating
local participation requirements, including exploration of the need for
conservancy districts and zoning requirements. 'The Meramec Basin Corpor-
ation has submitted the following statement with respect to the proposed
plan of improvement.

"l. The Basin plan described in the U.S. Engineers'
Synopsis of Findings of December 4, 1963, should
be approved as the basis for the much needed
program of long range care and development of
water and related resources in the Merarnec Basin.

"2. Action on the Basin plan should be phascd for the

immediate construction of at least 4 main stream
reservoirs, 5 tributary stream reservoirs, and at
least 5 headwater stream reservoirs.

"3. At the earliest possible date there should be developed
those angler use sites that fit into the pattern of
reservoirs chosen for initial construction.

"4. The levee system, and related features proposed,
should be installed as soon as arrangements with
local interests can be completed.

"5. In meeting the increasing demands of a growing popula-
tion through the Basin plan, the detailed planning for
actual development should give special attention to all
possible insurance of the preservation and proper use
of natural resources and unique scenic and man-made
attract ions.

"6. In the progress of the detailed planning for actual
development, particular care should be exercised to
safeguard the rights, and lessen the problems of
landowners and others affected by reservoirs, levees,
and other proposed facilities.

"7. Continued and close cooperation between government
agencies and people of the Basin should be maintained
in light of the variety of responsibilities and partici-
pation that is implicit in the Basin plan with the
interest involved of federal, state, and local govern-
ment, local organizations, the public generally, and
many imtiviluda .i
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"8. The well being of the people of the Basin, the progress
ot its economy, and the proper care of its natural
resources call tor immediate and urgent action on tile
above recommendations."

c. Mi ssissip_ Val v As.,o iatioLn. Representatives of the
Mississippi Valley Association have attended the coordination meetings and
have expressed approval of the basin plan.

9.2.2 POST AUTHORIZATION COORDINATION

l)uring detailed project planning, interested federal, state, and
local agencies cooperated in planning efforts. This coordination was main-
tained by correspondence, field trips, and telephone communication. The
following agenc ,.s cooperated in the planning effort during this period:

U. S. Forest Service
1'. S. Soil Conservation Service
Federal Water Pollution Control Administration
P. ;. Bureau of Mlines
,ational Park Service
U. S. Bureau of Outdoor Recreation
I'. S. Geological Survey
UJ. S. Economic Development Administration
U. S. Public Health Service
U. S. Bureau of Sport Fisheries and Wildlife
Missouri Water Resources Board
M1issouri State Park Board
Missouri Water Pollution Board
Universitv of Missouri
;overnor's Cooperative Planning Committee

Missouri D)epartment of Conservation
:issouri Division of Commerce and Industrial Development

Missouri Boat Commission
Missouri State Highway Department
Missouri State Geologist
Missouri Department of Agriculture
Missouri State Interagency for Outdoor Recreation
Meramec Basin Assoc iat ion
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9.2.3 COMMENTS REQUESTED BUT NOT RECEIVED

The draft Environmental Impact Statement was sent to the following
agencies or organization, but no comments were received:

U. S. Department of Health, Education and Welfare,

Regional Director
U. S. Department of Transportation, U. S. Coast Guard

Clark National Forest, Forest Supervisor
U. S. Forest Service, Regional Forester

U. S. Department of Commerce, NOAA

Mayor of Sullivan, Missouri

Mayor of Union, Missouri

Mayor of Steelville, Missouri

Mayor of Bourbon, Missouri

Mayor of St. Louis, Missouri

Supervisor of St. Louis County, Missouri

Mayor of Eureka, Missouri
Mayor of Pacific, Missouri

Mayor of Fenton, Missouri

Mayor of Valley Park, Missouri

Mayor of Cuba, Missouri
Institute of Environmental Studies

St. Louis Audubon Society

Webster Groves Nature Study Society
Chamber of Commerce of Metropolitan St. Louis

St. Louis County Department of Planning
East-West Gatewav Coordinating Council
Meramec Regional Planning Commission
The Coalition of American Rivers

Missouri Botanical Gardens

Coalition for the Environment
Environmental Defense Fund

The Wildlife Society, Missouri Chapter
The Nature Conservancy, Missouri Chapter
Conservation Federation of Missouri
Audubon Society of Missouri
Environmental Response

9.2.4 COMM ENTS RECFIVED ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT

The following are comments received from Congressional representa-
tives and federal and state government agencies. Following each comment
is the response.

NINE-25



9.7. t t Ii\(oter daitted 5 Marc h 1974)

(-:ommnerI I ti i ixpv n) thre Draft Environmental
lt'r t;tl,,,- li li, Cetit -c R i vLr , M issouiri . I found it

tio ho, x( it, ixi: Vr I . 11,s f 1 . 1i f lid itL to 0 b lielI p fulI

V~~~ 1~' ''!."iK PtRIST 'L.RVICF, NORT HEASTERN AREA,
I Ii,. it 1 'd 281 >:rl 1974)

(9rml~cet f ltrrtvs and must take the
I ) ~lt,-ipe (1 he proposted act ion and

tV. Ii r .t s i vsv a ille St lid-\. The

I'd' V~~ t. .1, '* I t Iiing appcar,>- to differentiate
lix, r ki T, I.'y 'xreex pl an' and of the ''st rrdy The

tll eontasreChed a-, to aI fralme-

I- .*, i -aeri turral l and and forest
. .... . f f - 7 n poix, Stt. rig reiLt !-oe r~s on thle

.*: :, ii t I tI thal~lt thes, needs (food
11t ctii :, I v cont rol , t i sir anid Wild-

-;Iii- f l ed !v a s.e r ies ot ma i ns tem,
17ed 1)iverol l Ievee projects' Thes:e two

I Itn ell t . one st ate s that aI comprehien-
+II In COrI-JOFrl Li ig )oth st iliretral and

I 1 li the sCOnd sato that the
I v Jed ii itr-r!,,ti hI measures alone.

I x
t n x I tee to0 thre torm11at Ot tire plan of

ti pt . I t \'rinot ititeixed tO describe
Itint t1_ ikd WC I, d, ex c e~ td- ee eerm in ed. As the

I; 131 po~. i , I . 'lirese iitxeds Were f lood control,
ri e~ k Ot ij I)-It tllj! I-j rI~r Wile O r nl itv control , fish
red14 Wi d I I!( , l ,I 11 t xx I Iv (1'i plten t . At t er identif ication of
toI xI, codnV tirt hi iox t i ,t it in red %Ituition led to tire conclusion that

hre tieexis exi! t ii t H,; ma,- ittst rea, i, Ire~idwatezr and tributtary reser-
ver to md lIi r I J 'x levi xtx t

T!( i I I I I prn ict ir I atl tecleat ive whticir approaches

salI ;~ntlxxi i! . I'' er it'tixio. Iixliiilt ed I c it he-, reon-st rir tirralI
inlrutt.~ el x -;~ I lir Woti~t t tritmettt ol agr icul ture

- , . U H I i~x V ii e i I I he, i xrpxr tant in a lie-

viit im rt 'it ,I i Ic tIo iiiIi d pro~ect s

Comtmenrt !(II." .:) tk t( Dt it I di ' isses noes Lt reurl flo (od damage
p rilt ee l 10d't r t- ei e111d - trat ills oi ireir meas-es( wi thi structirral
mexisrlr r ' AS JI t er-1 1ti li ''o i It ilk I t t doe-, is t inc Itido "''Irtersired treat-
mr-I' t Il 4I Il' i rI! r % I It :I t 11, i niy k r itx it ;rto1 t fit ru st rore trtr i I

T-x xi. xxx oI.- i xj I \x 11 1  Ii 1 ) ii Irk ;1 tixrl l fl ' VO, iVolt

lxi;1 ill If itl'! 
t hi h w



Response: See response to Comment 1 above. This alternative was not dis-
cussed because it failed to meet such needs as water supply, flat water
recreation, and flood control in the lower urbanized areas. This alterna-
tive is also unenforceable on non-federal lands in the basin.

Comment 3: XII. PLANS OF OTHER FEDERAL AND STATE AGENCIES (page One-22)
states that Lake 1-26 on the West Fork of the Huzzah is in the detailed
planning stage. This site has proved to be unfeasible and a new site has
been located. The 1-26 project has been replaced by a site on Barney Fork,
a tributary of the West Fork of the Huzzah, and has been designated as the
Barney Fork Project.

Response: Concur. This change has been made in the final environmental
impact statement in paragraph 1.12.1.

Comment 4: We note that 12,733 acres of "brush and timber" will be ac-
quired in fee for the project, with easements on an additional 374 acres,
a total of 13,107 according to page One-14. Part Seven states that 4,417
acres will be inundated at normal pool, with preservation of most of the
remaining 9,002 acres, a total of 13,419. This may indicate some need for
reconciliation of data. About 1,494 acres of land will be subject to
inundation about every two years, and an additional 735 acres every five
years; we don't know how much of these areas are forested, but a problem
of death of trees due to inundation usually develops.

Response: Concur. The PART EIGHT of the final environmental impact state-
ment has been changed to reflect the correct figures.

In regards to possible flooding and killing of trees, all feasible alter-
native clearing combinations will be considered and coordinated with the
appropriate agencies to assure a satisfactory balance between esthetic
value, fish and wildlife habitat, boating safety, water quality and public
health.

Comment 5: In Section IT BIOLOGICAL ELEMENTS, the final sentence of (3)
Site-type III (Slopes) refers to oaks, hickories, maples and other species
as "dominant understory species." Oaks and hickories (and possibly maples)
are the dominant overstory genera, and the others named are understory
species. (When we tried to check this statement against the Technical
Appendix, we found only the oaks and hickories referred to, so the basis
for the statement apparently is elsewhere.

Response: Overstory species associated with this site type are oaks,
hickories, ash, persimmon, rd cedar and occasional sugar maple. Understory
species include dogwoods, redbud, crabapples, serviceberry, sumacs and
buckthorn. They were omittI I in the draft environmental impact statement
due to a typing error. The final environmental impact statement has been
corrected (paragraph 2.2.1.2.)

Comment 6: Except for our major comment above, we feel that the Draft does
a good job of meeting NEPA requirements. We think that the discussion of
IMPACT ON TERRESTRIAL ORGANISMS DOWNSTREAM OF THE RESERVOIR is particularly
good.

Response: Comment noted.
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9. 2. . I:. S. DEPARTMENT OF A(;RICILTURE, SOIl. CONSEIXATION SERVICE
(lot tor dated 2 April 1974)

Comnieut 1: j!bl I is supposed to show tie percentage of soil types in the
b,;in, but it de-, not have this information included.

Response: The reft rtnce to PART ONE, Table 9 of the Technical Appendix
which said that the percentage of soil types was presented was in error.
it is felt that the compilation of this data would not be necessary in the
ognurbfeu Basin because the surficial soils consist mostly of Lebanon and

PUnion ilt land: in ap, roximatel a one to one ratio.

9. 2.4.4 UN I CD STATES ENVIRONMENTAL PROTECTION AGENCY (letter dated
01 \pril 1974)

Comment 1: The environmental protection provisions mentioned in the impact
,r construction, (Three-I) should be explained in greater detail. Specifi-
calv, more information should be provided on method(s) of preventing fugi-
tive emisoions of smoke and particulate material associated with waste
dtsIosal anu construction practices. Applicable regulations should be cited.

ResTpouse : Enironmental protective guidelines are set forth in Corps of
Engineers booklet CE-1300 dated June 1973. The final environmental impact
statement has been changed to include these changes (paragraph 4.1.1).

Comment 2: The methods of disposal of clearing spoil such as trees, roots,
etc. should he identified. We believe burning should be considered only
1ift-r diqposal by' other methods has been fullv investigated and determined
unacceptable or infeasible. Burning should be coordinated with state and
local governments to ensure that burning will not be in violation of state
or local regulations. If disposal by burning is adopted a method such as
for,'ed air open-pit burning should be used to reduce particulate emissions
to the atmosphere.

Response: The method of disposal of trees is discussed in PART ONE,
(1.5.2) and PART FOUR (4.1.1) of the environmental impact statement.

Coi.;ieut 3: Traffic volumes should be projected for the propo sed recrea-
tional areas to pormit an assessment of potential air quilitv levels.

Rei. )nuS: At the present time the C.P.A. records that a total of hvdro-
ri'1, 11,o o , cirhnn monoxide, and nitrous oxiude equal 06. 7 poll It,mt iriams

ler mil r,,n ati t omot ive trasmiss ions. When the ptroc ct i o 1perat iona I
1. 1980 n,iI i(na I pol Iit ion standard wi Li reduce auto emiss ions pol lutants

tm o 8.5 gram';/mile. When the recreat ion facilities are fIll v operit ional
approximately 536,000 cars will visit the site per year. Peak day traffic
will be approximately 18,000 cars. This is in addition to existing traffic.

fn ,i, ii,'h is urban development of this area is not :it pres ent foreseeable,
tlie t'if i" rlq;at it ies are not known. We have no way of calculat il, the
trail , ei , I p,lImit ion wit hiit the pro mect . PART F.'1< (4. .7) of hle
fill:mI ( ny, i r'oi'lm t, I imp;c t ;tat eil:lim t I II; ,1ee c Ila Ii e to) ii1t 1 l'Ie tie
t raff i c . t imt mi u.
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Comment 4: Predicted volumes of recreation vehicles associated with recrea-
tional area.s, tire lake and surrounding project area should be included.
This informat.ion is pertint-nt for noise analvsis in sensitive areas both in
and around the present and future Union Lake park areas. Noise levels
a'sociated with construction should be included to assess potential noise
rclated impacts in the Bourbeuse River Basin, and specifically, the Union
like Area.

RN';pjjo nse: Estimated VOlumes of traffic are given for Comment 3. Increase
of trail ic rod use will increase noise levels. This office knows of no
Cxist ing noise dit a and has no means to do the required monitoring.

It is estiMited thit the maximum overall sound pressure (SPL) associated
witi construction ol Union Lake will be 65 dB at a structure 0.25 miles
aw, 1v (the site' of the neirL's t residence). The environmental impact state-
mcnt (4. 1. 1 I i; h een chaWnged to add this information.

The SIT of rural area, is typicallv 40 dB during the day, and 30 dB at
night. 'hus, tire construction would cause a noticeable change to the
amb i ent cond itions. It will not, however, cause the SPL of the area to
be intolerable or of nuisance value. The overall SPi, of a business office
is typicaliv 60 dB, and the overall SPL of average street traffic is typi-
calty 70 dB.

Construction of the entire Union Lake project is expected to take 6 years.
Construction of the dam itself will take approximately 3 years. Work is
scheduled to be performed in a normal workday shift; 0800 to 1700 hours,
five days per week. No overtime or weekend work is planned, but such work
may be necessary.

Comment 5: In order to assess the future water quality of the lake, soils
and vegetation should be investigated to determine the amount of organics
present in the soil. From this assessment the amounts of leachable color,
nutrients, organic acids and change in plf should be determined. Additiona l
analysis can provide an indication of i rorga ric salts which may increase
the total dissolved solids in the lake. These aspects should be included
in the final environmental impact statement.

Response: We concur with above comment. The soi Is and vegetat ion as well
as the stream bed material are important in assessing the water qualitv.
Pre impoundment water quality investigation will include soil and bed
material analyses,. Availability of funding will govern the scope of work
and time frame.

Comment 6: In reference to water quality parameters in the Union lake
Area; values of ammonia were recorded as 0.25-0.55 mg/l (P-110). An ex-
planation of these vaIluties should be included particularI what parameters
are actual ly being measured and what effect the potential alkaline condi-
tions will have on the release of free ammonia. This information is
essential in permittinrig an assessment of potential water quality in Union
Lake for aquatic l ife atnd water supply.
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capable of providing tertiary treatment of an average of 4 BOD0) and 5 SS or
a land treatment system providing a tertiary treatment.

Solid waste collected from the project will be transported to a state
approved sanitary landfill for disposal. Receipts will be collected from
the hauler to insure that the waste was delivered to the landfill before
the hanl-er is paid. The hauler will be required to furnish inclosed packer
t ruc k-.

Comment10: Under our present policy, we cannot approve the allocation of
storage for waiter quality control in Union Lake. Sect ion 102 (b)(3) of the
Federal Water Pollution Control Act Amendments of 1972 states in part, "The
need for, the value of, and the impact of, storage for water quality control
shall be determined by the Administrator..."

Resnonse: It is recognized and stated on page ONE-24 (paragraph 1.13 in the
final EfS) of the draft Environmental Statement that Section 102(b) of the
1P72 Amendments (PL 92-500) apply to Union Lake. The storage disallowed
for maintenance of water quality will be assigned to other project purposes.
Table 6 (PART ONE) of the statement indicates the Union Lake project has ai
viable benefit cost ratio with the deletion of streamflow augmentation
benefits.

Comment 11: Waste discharges below Union Lake project should be suffi-
ciently treated at the source to maintain water quality as indicated in the
water quality standard, Meramec River and Tributaries, Missouri Water Pol-
lotion Board, June 1968.

Response : Concur.

Comment 12: Reference was made to the downstream enhancement of wildlife
and related stream organisms due to controlled stream flow. It should he
stated that the stream fluctuations associated with the Bourbeuse River
are natural to the existing environment, in that the aquatic organisms are
adapted to the seasonal fluctuations of the river flow. It should also
state that with this project these fluctuations will be eliminated.

Response: The impacts of decreased stream fluctuations downstream from
Union Lake has been discussed in PART FOUR of the environmental impact
statement (paragraph 4.1.12). It is noted that these fluctuations will be
reduced but not eliminated.

Comment 13: The information on water supply attributed to the Union -akc
project should include additional information on future users. Specifi-
cally, it should identify which municipalities above the dam are potent ial
users of water supply storage.

Response: On 21 November 1969 the State of Missouri acting by and through
the MIissouri Water Resources Board tendered to the Federal Government a
document titled "Assurances on Water Supply, Union Reservoir, Bourbeuse
River, Missouri." Under this instrument the State of Missouri agreed to
pay the project first cost allocated to water supply which was as of
1 July 1969, $3,900,000. This was estimated to be $15, '(I and the annual I,-

placement costs were estimated to he S1,800. The State requested the Corps
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.~ K:i 1(. I~ t' LKW 1< r dated 8 March 1974)
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0 1' Y; W i)( 11 1e 1'0'1 1n I' Io :Ir. I-: 1 10 t r t IIt:
-~~~ ~~ .- NI I 'th'< drole B- t lio I n~~, 'o!ide ia there

* .1 e e "o t 'jil IVx,!I- 1 2C ' i C V, l rt. I' ' Ihye llt' T'Ot :I t t I ItS

To t.t'ort ' t powi%,1' doVel0',tttoot is nt a pro 1to

hc i I t I ax i r-ontme n t ai 1 S t .1 i om~ten t 1 nd i ca Le S ti113 t project Coil-

I ol %, Ot 1 1 t illttveI--mdi;1l meas ures to exist ing nower lines, prcsnnahlv.
r t I I r r t i il o. Si- ht rteatlrc-s !;hould Ihe undertak''n i n such a

to c-Iti ativm dis-rupIt ionsli ot -;e' t0'

Wlt-i F Fl t t.- -,,;'ll I t ml 011 1 t1 m11 int im z e an v d isr u pt itto ns i i

i '',- i (I W i TI d t tlt'; t10 t, l IttLr o 11L;t ra 1 0 a 11 hle 1 i On 1. Ii -

11 ' h' I I I %, itI Ion ot i I Pl, -0 1, I r; tt ttIs e . i ll,, t i i

to ]I 111 111 r ) to have lox'd' OI I i w 1-tt 01,11 t i S. L i l .)1 th Ad I o te t
T) 1 itt rtnt c mti , tt 01 e', ii i ' 0 1 0 C t (nt tri e de ,I ()p e

Il '''t i. I-I I I' nmlol t 'ic j)O e1 1 M ;
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T hkUU 11II N(; AND !'P bAN DEVELOPIMENT, REG ION VI I
1,' 1 i t - -. ~~rl 1974)

I 'L recu i ved( thtic Draf t 17Lnvi ronmental Impact Statement pre-
'i NVil )nrI it' 101r thle Uni on Lake, fiourbeusec River , Missouri project.

Fiv i roi: i*-ti I. ,c: r pro jects in-, the eastern portion of Missouri are
!-,aie 1,: r:i .t . uo Ar t Of fice. d are forwarding your draft statement

w liv.IV> or, O ffice D~irector, who will submit his comments

)IF 11lW'S I N AND URBNDIEL IMEN , AREA OFF ICE
1 it c .dirt ed 22 April 1974)

or rimarv concerni is- that the environmental statement does not
d [le anaysisof the additional reservoirs and basin develop-

i c rueqo:.rcd to support this proposed proj~ect. Collect ively,
I ma O 'r reservoirs in the Meramc:' River Basin will have a

onv1-onment ii impact on the St. Louis Metropolitan Area as well as

1 * n i 1. Al And ise and t ransport at ion plans. Therefore, it is suggested
acro .i Co compreliens Ive environmental statement for all proposed

* vi cIiin thoe~si should he prepared. Due to the energy short-
Clhinelng, eco)nomic conditions, it is most difficult to intelligently
and cLCrva major river project proposal, especially within a

- " k. xill01!i (kJ-,i at-iug all aspects of a river basin development

ec spoo E: omprliensive S tudv of the Meramec Basin and the Plan recoin-
ufor ':e 1 oInent OF hle has in in the Summarv Report (June 1965) con-

3A'0t,.:At thec principal reservoirs would act as a svstem. However, it
3 _ 3 ': det ai iled corls doit ion of the report, that although

of_ the impoundments can be constructed without the others.
U meet a proport ionate part of the basin needs and develop

re- Ct'"eprojti-t benefits which make it economically feasible. All
30 :t ing togethler would approach total s-atisfaction of the

Tli.' -,)nstruic ion of a particular lake will1 have its individ-
f o th:e environment. As the phased construction proceeds, each

pitswill he determined at that particular point in time.
fl ~ ~ ii -03' nv irc,n,ental impact statement has been prepared to

'ipl-V3U A lt i 03. toL inlitifate constrI-tc tionl. To endeavor to
i-I th- Lottil impact of allI onistruct ion which will 1probably cover a

.- V period, would he con }ectiira] and would undoubtedly require
1; ,i-,i ron- - 'Iiis wou ld espec'ially be true, if the location, size, or

J - l I mpoundment changed, as a result of the detailed design
rIured priror to C;ongressio)nal Appropriat ions to initiate construction.

B-~~) :1011w f oise TDnC IP11ent 525, page 6 whichI was Tmode part of Public Law
/W)- )v rt-'f rence, it will ho noted that ''Under tlie District Engineer 's

I'l. 'ca! Iitr-tsWould he requ ired to repO'v the United St~ites for all
-1 V mokil; Oi to v,'aer silpp)1 

C, ill :ic'Cord.,ln 'c with provisions of the

SopI. c t, I Q 11 dio t ho F I' I':i W,_It Uor Po)I I I t i 0 Orn t r0l AC t
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'ni-i. 't oi I. i sa d Ii sI o cI, (Iqt i rctd to pam' thle ir part of
IStc' L ,1 t1 li c d t( I t~'Ct- ' ,i t i k lt inI :ii'o rdai e wi th t he Cost-

i ti i itt t Ihe Ft, dcr, I Wt L I l'rO j t.''t 1, cr t Ljun Act (Public
_ljI O i Inc ,illi rI lenlt , C' i ted din a ) prCce jdln t t 0

"11, ric I o i[ . . inl effctL'. ; iitti the. locail interest (in this case
I I -,,r ivet a p1ower OV'- Llit Coinstruct ion of novw reslervoir.

L -t' t< h on! ilI i i t Iat thte irojuct s iti th li- l)1an for
de t' ' 5 '' rattnc it! in mtn-ut heL Cun'-U rtic ted e-n anl al I or non(-

CO , - 1~ 1 , i h. t it 1 I I , t d ninet 111 I t es 1 werle'I

"11 PCO din ov Ii - .. . . it- I 1 ilin i-

I 'tt 1 l n tt d i t I t t i itt ~It i Is :I or ltin Irg o
no:~~~~~~~~~~~~ I i tt siuvt'db t i Czti t's inees

* ~ ~ ~ ~ ~ ~ ~ 1 1- 1'. 1 I '1xretet :1e plittdv]oIad adotdbyit
1 I tti I- o' ite-, ao *I i or id rra bi is tha lt ranki Cunt

!1PcO):l I itiO rrdinat

o -. ho 1oi 1 d be - nip oe o t i .ltl it t t In- ttid t ~ l Ie lence rev 21. lit , ino
iit L''. s, I Lo d ti o 0ie prediti-e are tshel t reired. lo;,ners

1 1.I A i1 CFa suggested thatIe:ist itt,,v, In Propose nd itilopnd byi tae

;11 ati ILs 1 ili, Ittrol)1j!.I~ poi t C-, andi('1 itpletneitt t 100 o i procedures
ior,1 i~ rev it)e 1i Inh tlt 12irs thu 1astwes r aea v (zoordinat lid bouil

nedI ''is( -upse to leitartt ent f 1)mt tv a i -,,t airs.eTisncoul ead toa a i

it~~~ wv at' otprl-n Ii p oamt (1 1t ;n o devrleu ;ie us Iopyttent pred . Ln s

OiPTt riit~t It l-a iteei tha lii proi ii ;itoa proposl e baedv nd murnipl
1,114 p1 11s cn ii! 1v' witci inlodeiI m ilimp frittt I he loel proeduets, evo-

i-r , e i'i Iw( th e i t Ia C)rp li( Fla li t-%o; 1t< sta t Y Co tid inai ng Uo'le t i 1

in i t imir i De armil t o m Itni l i' et viI i edi t i ip colt I it , ito 1 ai'

It~~i l ,I iltier di dl-i ela evl-i at It o a l( lne i )r0CC',.L and usei

wto rt i I il "lit.tl toi t it it 1')e ,ipe ia I Iv t t tit rrr 0; I oIIId 1 , aesL, litc r I l I V\
liio Itt Ii'' I Itra' dtiti inc I itwdwit tr th groct rcs i al rodltdvlp-

p0ii Vi deand i ct th t I I m i , eiihtt ;e ie la ta hnsr e fit nr in , sorIe i tl

l rt 11 r 1 1 ' Iil It k7!i ii I IlntlIti liiuei' titits! :id il tii protvided.ot:

!,(,i t ni . i Mi. ropii Ii i II A t i 'vi tiil i li v ii ndt Ii's rit I i r is .' 1 m Inv

t i S 1 U lr ( (IOlltlid In NIN_ I -ow till th r w tp o e ;. Ini iaI1



It has been the policy of the Corps to encourage, during all states of
planning, construction, and operation of water-resource projects such as
Union Lake, the adoption of comprehensive regional planning and zoning.
This has been done at Lake Shelbvville, an impoundment in Central Illinois.
As a part of a cooperative effort, a committee was established consisting
o Count', State, and Corps representatives. The objective of this body
was to achieve regional planning for lands within and outside the project
boundaries. Planning and zoning has been adopted by one of the concerned
counties with progress being made to that end in the remaining county.

Comment 5: The statement should further emphasize that during this past
year, 1:nd use proposals have been introduced by Congress and extensive
hearin ,s were held. There is still extensive congressional review and the
land use [s. ue is very much alive. Those jurisdictions who ignore these
emerging needs for a new system of land controls run the risk of having
decisions imposed upon them at a level higher than their own. Therefore,
the development and adoption of land use plans and controls most appro-
priate to carry out the intent of the proposed project and especially the
enforeement of the application upon lands in private ownership through the
reg, uLatorv power of the local county or municipality must be discussed and
encour-ag'ed.

Reasonse: See response to Housing and Urban Development Comment 4 and
Elnvironmentill Protect ion Agency Comment 14.

9.2.4.2 8V. S. DE"PARTMENT OF THE INTERIOR, OFFICE OF THE SECRETARY
(letter dated 18 June 1974)

,oIm3,ncnt _1: A thorough survey is necessary to adequately define tile impact
on cultural resources as the draft statement does not contain an adequate
discussion, It acknowledges that two -ites are under consideration for
nominatiori to the National Register of .,istoric Places, but it does not
retflect compliance with Section 106, P.L. 89-665 and Sections 1 (3) and
2' (6) of E.O. 11591. This is particularly essential in that these two
sites, Noser's Mill and the Koenig Site, have been referred to the Secre-
tary of Interior for determination of eligibility for nomination. Until
a complete survey and inventory of the project area is made, a comprehen-
sive plan of salvage cannot be developed.

Response: The St. Louis District has had an historic survey of tile project
area by a professional historian; the results have been added to the final
FIS (paraglraphs 2. 3.4 and 4.3.6). As discussed in these paragraphs of the
final. ELS, Noser's Mill has been determined to be eligible for the National
Re, gistor of IHistoric Places, and this District plans to comply fully with
Section 106, P.L. 89-665 and Sections 1(3) and 2(6) of E.O. 11593. No
determination has been made as to the eligibility of the Koenig site; how-
ever, if this site is determined eligible, the St. Louis District will
comply fully with the above-mentioned laws contracted and the St. Louis
District has also received a report by a professional archeologist evaluat-
ing the adequacy of the available archeological information. This study
reveals that two more years will he needed to make a reconnaissaince of the
project area and perform necessary salvage operations. The St. tlouis District
will lund this work. (See paracraph 4.3.5 of the final EIS).
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!Lle i , id to t the rei erence LO tile 1962 ''acquisi tion
I I tt WO 0 11 ta' L Depar Ct an2 1ts of Army and I nter ior. However,

t ~ ~ ~ i' 11 L't 1t :Iiii itt bow t I s pol icv will be implemented with
- -c Lc t a, tile lqnl i ition mda/ or shrdatinof mine ralI

i~l 1-t,,t:; :' ie it indicate that hefore an easement can be taken in
II tI, I I IL I IC lailds most be- e--ained by thle Bureau of Sport Fish-

*11 ";~ :11; i 1-1m1 thle Mi ssolir i Departmient of Conservation to determine
LbIll I ; ,V Aii hIC l. T p '1 )ro tct i on o r enhlancement o f f ish anti w iIdIiF e

'j;.e' iiiJCeqai sit joilt pIo icy'' will 1be impi cmentcd with respect
t i I I. i: , I it 1,):i aind/ or ,;iIh)or d iiat ion of mineralIs by a strict interpre-

t,,,,l i.,. f'ee t iie to Ali subsurface interests will lie
1 I j- rel:si reip i red tI- ic l s rite tures , arLe requ fred for project

I W'It 1%I. ;,)d ; 11)1 ic eLso , inc 1 -lnI - access, and in areas where the valuLe
in') :,,2,,, intlerests is nomtna I The reservation of mineral rights, where

C"V O ,!L11t i, iI I !It interfere with project purposes, will he predicated
Ip': IL( 'comerment ' :; ri ght io regxtiate their development as -o eliminate

ar t ; A' 'thelc WIt!) pro-Ject put-pouses and to minimize any adverse impact
ott t ' tnt i, i el udin, os cth Li c vaLues.

C mm i-at conlducted iwith Liletiret of Sport Fi sheries and Wildlife
:: t, "tIt e of- Ni soltli 1 he pa-rt tieit of Conserva tion during the p lann ing

proess'- ert. ijn area-s in the tipper reaches of Union Lake that were

or toil.1'.' requested by the Department of Conservation, have been proposed,
solect Lo approval, for managemnit by the Department of Conservation under
tlie ''eoera i Plan and Coope rativye Agreement''.

Comment JI: The stLatemenL d-oes- ntot consider the possibility of pollut ion
f rem the 1-i I i ed ine- ironi mines I is ted( onl page 60. Ii an\' of these mines,
WOnlid be inundi~ated , theC statementI shtoul d describe mitigating measutres.

R~pes. Non ofthezinc- iron mine-s litdon page 60 will be inundated
b-,li I a kIe Pk: ! I t i on f rom t htese nM i neOS W i II suhsequentlIy be no p roblIem.

Cotritilen t -4: [he need for rec reot icnai areas, for the people of St . Loutis is
recon i zed, butt cond it ions have changed considerably since these reservoirs
wore7 Aluthori ,ed. Al ternat ives are now available. Development of the Creat
Rive-rs RerIat ion Area in the immediate vicinity of St . Louis would hel p to

itIsntils demau~ndl, save gas;oline, and [prLovide thle opportuni ty tor many
uiiI e to ;i- t1tie as Unf 0 l~ on la;ke.

I\ Fj'0: lie i riopLsed G;rea t Rivers Rec coot iona Area on tilL' loewe r 'Ie caner

isa rn';I itIgra rcra t i lalI poten21tia for I thbe S t . LOni S area.
tiiyithf e ttropil I tan area expressedl strong interest in tlti s prouposal,

~tiottivm otht-r areas and :te talts no0t beenl forth coning At thet

zreeit t i mc

Av;)i iabl1e ittformat inn i nilica te-, thlott t hi s project has been recommtended fo r
restutdy, aind that as vet sitcb s.t itv has not been providled for.
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Comment 5: The construction of Union Dam and Lake will have a deleterious
impact on fish and wildlife resources. The Bureau of Sport Fisheries and

Wildlife on January 28, 1964, provided a Preliminary Report on the effects

of the water development plans for the Meramec River Basin. In this report,
the Bureau stated that additional investigations would be conducted when

more detailed plans became available. The Bureau, however, has not updated

the 1964 Report.

We believe a 10-year lapse of time allows for considerable social, legis-

lative, and biological changes to occur; therefore, the previous report is
no longer valid. Until new studies are completed and loss compensation and

enhancement iratures identified and evaluated, a true appraisal of the
environmental impact cannot be made.

R[esponse_: Your statement concerning the lack of fish and wildlife studies

since 1.964 is not considered correct. Budget justification data provided

by the Bureau to support the Chief of Engineers request for Construction

General funds for transfer to the Bureau indicate that since fiscal year

1967 some $46,600 has been requested for fish and wildlife studies in the

Heramec Basin project. Funds have been transferred to the Bureau each year

or these ish and ,.ldi 3]fe studies.

t(omment 6: Based on the comments contained in this letter, the Department
of the Interior believes that an adequate Union Lake Environmental Impact

Statement must fully recognize and answer the specific comments contained

in this letter. We believe that these issues warrant full coverage in the

Impact Statement.

Response: Concur. The St. Louis District will make every attempt to satis-
factorily answer these questions.

Comment 7: Page One - 8. Spillway discharges will he to a natural ravine

that returns to Voss Creek, and then to the Bourbeuse River at Reiker Ford.
Maximum spillway discharges are identified at 85,700 c.f.s.; however, no

mention is made in the EIS of any impacts on Voss Creek or the ravine

should it be necessary to use the spillway.

Response: Concur. The final EIS has been changed to incorporate this
comment in the impact on streams in paragraph 4.1.11.

C(,mment 8: Page One - 8. The Bureau of Sport Fisheries and Wildlife has
no intention of constructing a fish hatchery )elow the dam and the statement
sh',uld be corl-ec ted.

, : (,incut noted. The discussions pertaining to the construction and

oporat i ona I ,ommi tments in reforence to ) fish hat (he rv have been reworded
to claritv Vtie Bureau of Sport Fisheries and Wildlife's portion.

Comment 9: Page One - 14. The statement indicates that flowage easements

are to be acquired on 1,892 acres of land. To fulfill the joint land acqui-

sition policy of the Departments of the Interior and Army, these lands would

have to ho examined by the Bureau of Sport Fisherics, and Wildlife and
Misasour i Department of Conservat ion to determine the signi icance for pro-
Leo t ion or onlhalncemTnt ol fish ;and wildlife re.sources.
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F tic r t. .oiiS )i stict would be p leased LO c cordinate possib ii -

t r i ;i i %.i LIIi ife entiane emUet wi th thIe Biurean of Sport Fi sheries
.id 1 it1 i 1c k'nd ti h- issouri Depairtment of Conservation.

Cor~luent l0, Pf On"C e1 - 14. 'Ili :t;t, rent should indicate whether thle
~)I c reL- t( oo cc cquired inl feu 'woIthi inc lude mineral acquis it ion or

-mlct n Lin. If thle ',Joint Pol 1ev of the D)epartments of Interior and
Al\ i cltiy to I' roj ee Lind s' is, f ollowed , mineral inteores ts woulId be

atC~ I e11d On 1V W h ere, mineral deve I opin0t would inter fere withi primary proj -

'in t IIiic - 19. We wode ohw thle vatles for fish and wildlife
!1,1z~.! I dtL l rut id . Our know 1 dge of thle project indicates that i t

Wil i I:IV tIe .'k 1 3 lec.ts on fish aind wildlife habitat. Until tilese, effects
AFL I'~it l- iniii i i gaL ion mneasures for tilie los sos incorporated into thle

kf I; 'w, nI ie srl enslxl quost ion thle benef its cliimed for fish and

ii, 1ic ce its assigned to fis-h aind wildl]te were prcpalred by the
ii i -ic in.v if . S~. (in~*t Interior, i repor-t dated

ni I S' 1-n 4 s in f oril,)t i ofn wals pull I i shedk by tb is OffFi ce in1 the L
0:l!h( os v, tis in St 1(1' , Volunme 7, Append ix ()

h- F ;i nl ,Vi I1d I i f e Se rvice did not doetail the ir methtodolo, yN for their
i S. vertit(e f igUus do inc lude thle necess itv for mit igation land

sl Ilk! 1,;1. Inids Iire a p r t oi th Ie pro lect.

I .! it -, impossible to assign negat ive benefits until the fish

:oid ',.i I d I i I I oesare evalua ted, mit igat ion measures developed , and tile
i 1iloalt Wi 1uil011OltusAted losses determined.

'A ase Iefer t 0 th response or COMinent 11I.

(o'u : ae'Ilk - 15. "Once the lake is; fi Illed to the(, top Of thle
'n le pon) I , re t eases will approx imate inflw e 0' xceLpt dur ing flIoods and

tieilh I fit exporCItd l OWnISreII-ZTi f I ows ditlri ig H fIood cond i t i ons was,
idi,;a it eI dtese r ibed ; however, somet i dci of }whait_ type of f I ows li Ihi Co COId

;7 t. ji (oiz ig tim 111k Ofdriigtit should also he given. Als;o tIeclded i S
W, iI 1i re0 1 'sines expec ted Itir i ng in iit l I C ill i ng of thlie Li k e

m 1 i 'a im d a i I y re !ei, o II c .*.s . , ais shown in

I i; 11t [1; 11, w I b ae Whe'ne'ver t he reser;IVOf i I- Lov k, is he I)\,' t I i e [tp1

iii t Ii c it -11:; 1)001 . A'I Ii i liie Ilie peCriod Wl'i h' te It(e-'i is

Iho i ' 1 Ii odl

C i() [j 1)t 14: Pagf One, - 10 . '''lii Cont-rol oif ii c ods iv the impoundineuL will
i croease ( ht, nuimbier ol (rvs oil Wil ii f loat t r il-,ls r, poiss, i I u, stalM I i '(

th ;Ii1<ha .;, ad improve rhinel ronlh it ions.''li'"e , Oni ;Moe( lTin - I ) i t
-i it hf Ii flIows; a t ()Ir abhove t te-latr Anktiil1 IwillI ilreraSe I 1-oni

I 'hivs- p(- or v r ;it tii foll he L' lfim t 40 ' p-r %7 l r i it iIt t ! ,lii . Such

11s' 5 1 1, 1-iii oh it t tog. 10 :10not ;c ( Ii' i elWii I Ilk- ti I OW'

"A. ~ ~~~ ~ ~ ~ ~ 1)11 111- ('11110 '011i



Respjionse: The reduction in river stage fluctuations could help stabilize
the banks bv preventing the failure of saturated banks during rapid decrease
in stoge. However, it should be noted that the bank could be subject to
erosion during the higher stages if excessive velocities are present.

We did not intend to imply that the banks of the river below the dam would
b-,come stabilized in its present location, but will adjust with time until
it tends to become stable for a 4,000 c.f.s. maximum flow. Our reference
to improved channel conditions refers to flow conditions in the channel,
i.e. , more wAter available within banks on which recreational activities
c:in tikp i'

Co Lirmrct 1 5: Page (1ne - 18. The net increase of 250,690 fisherman-days
aniI llyI\ with the project are contingent upon necessary loss compensation
measu!;tres be itg implemented. Reexamination of the area and identification
ot ;ucli measures are necessary before this value can be established.

INResponse: !itigatory measures have been discussed with representatives of
theissuri Department of Conservation and are discussed in Missouri
C,,ment I. In addition, as part of the basin plan, 19 angler use sites
will be developed. They are shown on PLATE 1 in SECTION ONE of the EIS.

Colre1m"ent 16: Page One - 19. Are flood control benefits for only presently
exi.tini development in the flood plain, or do they include benefits
ss ignuib I, to future development which will be encouraged bv completion of

the projects? It is the view of the National Water Commission that the
major problem of reducing images to existing development is overshadowed
by tile ned for keepinrg additional exposure to flood damages from develop-
i1g. FIond damages are increasing in spite of billions of dollars spent
tor protective works. In view of the statement made by the St. Louis
(iountv planning commission on page eight - 22, it would appear that some
benefit,; assignable to f lood control are for expected future development
enconr2-~! 2by the project . Since construction will not provide for pro-
tektion from Mississippi River backwater, Fnt ure development should be
discouraged.

RespTo-nse: In conducting the analysis of urban flood damages and the
ensuing project benefits only present day development is considered. The
Corps is researching the field of future urban development benefits and is
in the process of formulating a methodology that will provide good esti-
mat ing techniques. At the present time, the value of future urban bene-
fits is not included in flcch damage analysis. When the methodology is

tI u iCiCntLiv developed, these benefits will be included in project
, nals is . W, do have techniques for predicting future agcricu ltural hene-
fits ind theyv are included in agricultural flood damac and benefit cal-
ctin tt ions.

We concur that flood plain development should be regulated; however, tire
Federal (,overnment does not have authority to regulate development through
Land use regulation, zoning, or sta trite. Zoning is a local and state

ilndat e ,i:d not under the auspices of Federal jurisdicttion. Land use
regrilit ior mly prevent fit-urc, drmrrage:; from occurring btil wotuld do I ittle
or t ht, ,': ti' g I in ds aind t rite t itt-es

N I NI'-/ut



Comment 17: Page Two - 30. A more thorough discussion of the cave com-
inunities identified on page three - 16 is needed. It should be determined
if the Indiana Bat, identified as endangered on the official list of
Endangered Species, inhabits any of these caves. Would flooding of caves
in the flood pool or conservation pool make death traps of these caves?

Response: See response to the Missouri Speleological Survey Comment 1.
Although there are presently no known colonies of endangered bat species
present in caves in the Union Lake area, if any of the caves that will be
inundated are found to contain endangered hats, the entrances will be
sealed prior to inundation at a time when the bats are not in the caves.

Comment 18: Page Two - 43. Previous work in the area (Cha pman et al,
1964, and Schneider and Geier 1971) has clearly documented the need for
addit ional survey.

Response: Archeological information presented in the draft environmental
statement was based on the existing state of knowledge of archeological
resources in the project area. The state of this knowledge in terms of
its adequacy is currently under review by a professional archeologist.
This review will establish the future course of action with respect to
any further archeological investigations undertaken by the Corps of
Engineers in the Union Lake project area.

Comment 19: Page Three - 1. It is noted that the period of expected use
of the flood pool - March, April, May and June - will be during peak nest-
ing periods of upland game and spawning of warm water fishes in their
river. Spawning in the 30 miles of river in the flood pool could be lost.

Response: Concur. The EIS has been changed to include these impacts in
paragraphs 4.2.1.6 and 4.2.2.1.

(tonlmunt 20: The last sentence in the paragraph on IRON ORE, page three -
10, should be changed to clearly indicate the effects of subordination or
acquisition of the development of the known mineral deposits. In this
sentence, it should be made clear that it is the development of these
deposits that would be affected or unaffected. The statement should also
consider the impact of the project on undiscovered mineral deposits that
may exist and the search for such deposits.

Rmesp Ionse: The final EIS has been changed to further expl;ain these points
in paragraph 4.1.6.1.

Comment 21: Page Three - 32. It has not been determined that fish popu-
'Itions will benefit from in.reasing the period of time they will be sub-

iected to '3/4 bankfill flows, there fore the statement that a maximum flow
of water will be a stabilizing factor on the fish population needs some
qualifications.

R e sponse: This statement infers that extreme minimuni and maximum flow will
be eliminated below the dam. Discharges will be maintained near a mean
volume, witin flwer drastic fluctu:t ions. The reduction it) extreme fliictli;]-
tie na is tihe !;tabiliZig factor on the fish popul Iation.
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Comment 22: Pige Three - 37. All tnree conversions could have significant
imp.l- 111n plant and animal communities if these conversions ultimately re-
attired a Iliaher degree of flood protection which resulted in further altera-

,. to thi, landscape. Some estimate of how many acres of each type of
',vtr:,ian i: expected with completion of the project should be given. The
,cqm,:nt by the St. Lotis County Planning Commission on page eight - 22 leads
as to belicve that the Corps has developed this information.

,.ae: We concur. L.and use investigations and project impacts on land

;huld he investigated. However, the Corps did not analyze land use
'11 on v acreage and land use type. Rather we investigated the more

.',! ti.ls. :;pecific land use analysis would be difficult and more
, siat i,.,e and less reliable than most forecasts. Land use is not always

A 1 1tf,1,! , I,pn.sionzarv process but may be altered by zoning decisions which
h.i:tl not be,,n foriu Lated.

Coail!c at 21: Page Three - 40. In view of the weaknesses in the wildlife
mlcn,.cent plans implemented by the Corps of Engineers on existing reser-
voirs, we strongly recommend that all lands not needed for intensive
r.,reatoiti or project operation and maintenance be dedicated to fish and
'idiJ itc ceiservation purposes in accordance with a General Plan and be

!rmai iiliable for management by the Missouri Department of Conservation.

e ,,.: .: lhe St. Louis District is developing a progressive wildlife
mlnsgm, cat program on lands it administers that is not outgranted to other
ag.; 'ices. New regulations provide for the preparation of Fish and Wildlife
MNinas'gcmnt Plans as an appendix to the Projects Master Plan. This document
pry id.s in porat fonal program funded and staffed by the Corps. The
: L. louis iistrict is proceeding with an active, strong wildlife management
p o, ram on lands it now administers.

C omment _24: Page Three - 45. A special study should be conducted to
determine il any threatened species inhabit the caves. Reliance should not
be pllced on a lack of reported occurrences.

Rc jonse : See response to Comment I of tile Missouri Speleological Surve,

Cqmmer.t _25: Page Three - 60. The final EIS on Meramec Park Lake identified
440 riles of floatable river in the Meramec Basin and 343 miles within the
drainage area of Meramec Park and Union Reservoirs. Construction of the

w, projects will inundate 19.5/ of the total floatable rivers in the entire
hi ;in, er 25.,: of the floatable rivers in the drainage of the two reservoirs.
.\; indic,'ted in the general comments, a sttidy to identify the Vslue of fl ot
Strkams in the T rarnec Basin from a national, regional, and local standpoint

I;lld hi. completed.

He.a ;. : Wt agro that a study to evaluate the value of float streams
would be a valuable planning tool; however, we believe that this study
won/d be morre properl y conducted by the Bureau of Outdoor Recreation.
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11~ t 2 ) : ACqLIi -, i t j onl or subord inat ion o fin i nera I r i gli ts a I so woulId
11 "t Ci WeTC rding, in Part Seven, irreversible or i rret ri evabl1e commitment

,11 rc ; oI-0, .Ac qUiS it iOn Under the joint agreement impli es thtat mineral
doe Iopmront co dnot be permit ted and thereby mineral loss to local and
niitio)ni 1 i-;to chni d ho, isossoL~d as an irreversible or irretrievable commit-
Ito lit

Resons: Rcov cvOf' mineralsL who thor in Federal1 or Pr iva to ownersh ip

WOUld nlot bo p )rC Itided i f cemipa t ibhi with projeoct purposes. Recove-ry
ho ptodijotted on the Government 's right to regulate development.

1) ADI)i SRY COUNCIl. ON HISTORIC PRESERVATION (letter dated 9 Mav 1974)

0o;11111 I t [Iii; is itt response to your request of February 25, 1974, for
crIluients on the draft environmental statement for the proposed Union 1.Ikc

Ecu~ciorRi vor, Missouri. 'The Advisory Council has reviewed the statement
;in no(t -s that the undertaking will affect the Koenig Site and Noser 's .1iii

pr'no tlswhicoh may\ be el igi b I for inclunsion in the National Regp et or.

ho L)o 1n.L C orimen t noted.

cr10 llt PurIIsuant to Sect ion 2 (b) of Executive Order 11593 Protect ion
I~l 1* 1hL I lflent of the Cul tural Environment'" of 'May 13, 1971 , Federal igen-

C Ls ti *prior to the approval of Lhe expenditure of any FedoralI fund.- onl
unkndertaking orprior tothe grant ing of any licensePrmto-th

i1pproval of the expenditure of any Federal funds on an undertaking Or 1)10 icr
o the ,,rant ing o-f any license, permit or other approval for anr unidcrt,ik ini,

afford the Advisory Council an opportunity to comment on the efftect cI the
ndr t ak, inlg upon propert ies which may be eligible for inc hision in the

Nat ional Register of Historic Places. For your convenience, at cop>' Of tin,
Councii' s 'Proc edures for thle Protect ion of HIis tor ic and CulItunral1 Pro0per-
t ieS" is oCTI 1osod.

ReCSp onlSe0: Th Irou1,1gh IIConsu- 11 l L io0nI with IISta ff o f t he Adv'i s oirv C oun 1c il'
h'aslliigt on office it has boon determined that a resolution should he made
by lie Secret ary of the JI to e as to the ci ig ibilitv of these sites for
incl1usion in the Nat jona'I Register prior to fol lowing further procedures
outlineod in section 800.4 of Council guidelines. Since the Noser ', M1ill
s ite liois been dote rmined eilig ible for the Nat ional1 Registeor of HIis tooic

PLOthe St. Louis Dlistrict will be in contact with the Ad\'is-orv Counc il
ot coiismltat ion in complying with Executive Order 11593 as-- is staIted in

pa ragra ph 4. 1.6 of thle finail E IS . No de termimat ion has been made for the
Koenig s ito.

C ommea t U lnt il t he requni rement-s of the EXeC Uti ye order are met,. the
Councwil COlts ider s the draft environmental statemonint to ho i ocomlp lot inl its
troeatment of Itis too iCa11, archeological, archlitootuiralI and cul turaln res oitrcos
To remedy this deficiency, the Council will provide stbtativ omet )o
the iridortak ing' s effect on the prev ionislv ivont honted propert v thlrouigh thc
So t ion 106 process. Please cout at t . i all of Ilie Adv'i sorv (oncil
staf I( M31-234-4946) t o assist vOn in rom o1)1 t inl)' t 11i!; s proCess' as )C ixeh
ti ons I v as 'os ib 11e
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KL2 ;('M~ : lTe "t toli s Dist rict has been in contact with the Staf f of
tilh- Al vi c)v Ciiiic I I anld is taking steps to comply w ith thei p rovis ions

the !.octi e Order a-, expeditious ly as possible. Al So see the res-
to thlt U . S. Depar tment of Interior Comment No . 1.

0 1 5 NIPART> lNT OF TRANS PORTATION, FEDERAL. HI CHRAY AD'.1 I 151RAT ION

( L. ! L 1c dated1 1 Apr il1 19 74 )

Ir 1 1. Part 1 , Paragraph 1t 1, AUTHORIZATION AND H ISTOR{Y OF THE
"Ro" ~ 1 sci ' thle est imated cost of relocating Missouri State Highway 185

itL inl and1, t levat ion compatihble with Union Lake reqiiirellwent s to be
onIv 3,0OO,000. It is not cleair if Lb is cos;t is direct lv related

*I) . JT lke Proj CCt ovekr and aibove the cost of the reconstruct ion of
Lj 1-inioni I.akc were not d.eve~loped. A c icarer explanation of the

ipant uipon Highway 185 Wil bi e Presented if the costs of recon-
i tlliclihwav 185 as a result of the project are comnpared to the
rocnstruction without the project in the Final Statement.

n: o port ion of the $3,000,000 cost of ccl oca t iag Missouri Stat c
roc-t v related to tihe Un-ico like pro oct is currently est i-

00, 00f). The ha. I an cc of )900, 000 i s us t ima t ed t o be the cost
t ian of' H iglwav 385 1 ' Union Lake Were not constructed . A

U1 1 o(rjiuig the rel-ocation of lii ghwav 185 has been added to t hc
11 inIARI ONEF, paragraph 1 .12.3.

- . 2. oute CC, a part (if the Federal-aiid S\'S tcm1 , roqses B3ig
vc I it l I n lieo Flood Control Pool . Other local roads are ailso with in the

Cl o o Io a Pool hioweve r, we could find no di sculssion onl Whiethor proton -

i arcs will he taken to, prevent damage or fa-i~ire to these oxist ing
a,1c ft uc tuat ing water level,;.

)i-c1 Ilte olev~it ton oif the floor of the bridge on Route CC at tile Bitz
nisI.- 4 m.s. I. Tb is elevaition is equivalent to a flood, with

i .in op rat ion , having ai f r quene v inl ecekss,- oif once ia 200 Years,;

ti c-~rlt, lvsigan criteriai for roads of this traffic Classification.

No 'oro ' aWill hL- requi red as the Possibility of flooding is very
remo iS 'tr! same a t rue of o ther I igh t 1Y tra velIed road - i n the pro-j ec t
,r1 i li I i v have s t rue t ures spainni ng thle theore t i calI flIood coa t ro 1 Poo 1

a 2t lor elI eVa1 t ions a re nTa o'Ir abv h lood poetlceleva tion e I

('aacu I: i. Pait t 1, Paragraph IN A, RECREATION, i adi cait s the Projeoct
wil -I~ti inl alntnii vis itaition of I1,878,000 recceat ioni.sts within the

1-4 var:fl; o1 Project. life, With Ilse expected to incriase 'is ftcilit jes'
r, .Idi-. 0!i t his, omic halIf a millIion vi sitors aire to hC accommeda td 01i o
ai nt cii )Jtrlted I tac'iiit ies . tlrsed iiyioii thle Pl anninug assumpt ion thait SO

ii cnt of tilt, visitors comic from sourCes Wi thiin 1(10 miles of tile Project,
lie re lmay be imripac ts iuponr li ttvsItaldin, a iLoward the projeoct t reml populIa-
inn centers within t-lre 10(-mile radius, primarily the St. touris metro-

po I i t an a rea. Wh1en the Projected rec,-eat lonat ulse Unrr edlvtiion Ilke
I comi ini-d withi tire projecte oil useLo lie geritrat 'd byv thet Meca-mec pro lect

1 it, ;ml t h, i t be-omles eV idllut linlt hoaVv' lea !: t rat1? ic flIows will occuril
t-., ;r~ t H. inh ' V) Ics of St . l is. Y I o' i r.1a- 1t l' 1li b e



Conlcur . A sect ion describing the impacts of rec re t ional visi -
rl on Ihc pro st thiighway svs remi has been added to the Ell', in par ira plh

':4 . Part I, Paragraiph N11, PLANS OF OTHER FEDER, J, AND STAI I
.WVN I'S . S~suggest the pltans of the Missouri St ate H ighwav Depar trm t

'Iil hwvac 185 be discussed in detail here. Presently, their plansar
"tt dill VaIr ions parts of the Statement with no full discussion in in%

":IL 'I -ict, .in add it ion, information concerning relocat ion assistanrc n t
IIC-LiL of thc highway reconst ruct ion should be given.

( ontir . A sectiton (1 .12. 5) has been added under the head in

i -, Ihcr Fcderai iand S;tate Agenci~es."' This pa iragraipl which di'.O
it i ~t Li of Rout c- 18 5 hasi beer) excerpted from the 11 ighwav Commis o

itr ' lit I1 I rmpac I Statemenolt.

4. I . 5 . DEPARTMENT OF COMMERCE, THE ASS iS ANT SECRETARY FOR S NI
AND TECHNOLOGY (letter dated 15 April 1974)

I:The environmental impact statement indica)tes tha-t no arct ivc
a1cr i~ t ishery exists, but that populat ions of- t hose spec ies CategLor i.-:

incu I ,i naimely cat fishes and freshwater drum, could increase in h
i,7rpsndmcnts creaited by project implementat ion,

Rcspon11se !-,C': At present there is no commercial. fishcry planined for I'm ionl La1Ke
HovCVc'r, the Corps will cooperate fully with the MiSSOur1- Department of
Cous ervat ion in developing a commercial fishery in the lake if it aIppcs 'l
foliihie at a] future date.

Cok1mm -en t 2-': A search of our geodet ic conttolI datai p)ubl icazt ions ind loti
tha1,t Constructiton of the Lake shoulId not resul t in destruct ion or JamagoL to
a)ny netts rk monuiments.

Re i isos Comment noted.

9. 2. 1. 12 OFFICE OF ECONOMITC OPPORTUNITY (let ter dated 22 Alluut 197 1

Comment I : The Offitce of Economic Opportrunity is in) the p roc ess ,I Io inc-
I or"'an ;cCe . Dur ing th is period of reorgan izat i-on , the aigenc v i:i 11 not
illldcl at ikc ITnV at'( fonls wi thi regard to either Environmen tal Impalct Stt eco t~

'ommon t " als to same , pur suant to thle Nat ional Enivironmen t a I Ps I i o c:
I1 19(9. I t would he in keeping with thle meaning and spirit of the NIdIA

f 1t 'lre aIct lvi tic' were subject 0(1 to the Office of Management anld k~c
C fri a r A- 95 coiier inghouse proc edu res and submit ted to inltores'tcd andl'
:i tloted Local commuinityv groups and organ iza t ions for their revieow alnd
comm(tiit ".

R e jp)115t i i tlle Comlit not ed.
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Response: We concur with the need for additional agricultural data in the
EIS. We would, however, like to reassure you that the EIS actually con-
rains a summary analysis of a more detailed investigation that the Corps
conducted at an earlier period. A very thorough analysis of agricultural
impacts can he found in a document entitled, "Union Lake, Upper Mississippi
River Basin, Bourbeuse River, Missouri (General Design Memorandum No. 4)",
available for review at the District office. Thus, while the EIS presents
summary data, a detailed analysis was done and serves as back-up data.

Comment_6: With regard to water supply, the Missouri Geological Survey has
concluded that more groundwater is available in the upper reaches near
Sullivan than the EIS indicates; I understand that this conclusion is based
on more recent information than was available to you and that this data is
being forwarded to your office.

Response: The Corps is aware that enough groundwater exists in the upper
basin for the upper basin's needs. The water supply benefits for Union
Lake are based on future needs in the lower basin. The use of surface
water supplies are discussed in the EIS in the alternatives section in
paragraph 6.3.3.4.

Comment 7: These deficiencies made it more difficult to determine the true
feasibility and effects of Union Lake. We could not make a determination
at this time of Pine Ford, 1-38, and Irondale since sufficient information
has not been assembled by your office. As studies progress on these re-
maining three Meramec Basin projects, it is imperative that state govern-
ment be involved in all phases of the planning process.

Response: The St. Louis District will coordinate closely with the State
of Missouri in all phases of any future water resources development in the
Meramec Basin.

Comment 8: Missouri has seven District-level Corps offices, each working
rather independently on projects in our state. We recommend that the
seven districts combine their efforts in determining such essential state-
wide impacts as the need for outdoor recreation opportunities and the loss
of productive farmland and wildlife habitat. In this manner the Corps
can assist the state planning efforts considerably. I welcome the initia-
tive you have taken in working with the other District Engineers toward
this end.

Response: Comment noted.

Comment 9: Water resource planning in our state is of vital importance
since decisions we make today will affect many future generations of
Missourians. I endorse Union Lake and believe it will be very beneficial
to our citizenry and be of high quality. The opportunity to review and
comment on major proposed reservoirs is appreciated and I thank you for
your close cooperation.

Response. Comment noted..
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Comment 10: Several items of special concern to our Department were noted
in reviewing the Corps of Engineers' Draft Environmental Statement for Union
Lake (February 1974). One is the proposed warm water hatchery facility
downstream of the dam and another the mitigation of terrestrial wildlife
habitat losses. Detailed comments on these and various other items are
e-numerated on the attached sheet.

Reop Le: Comment noted. See replies to Comments 11 and 12.

Comment 11: Provision of water supply facilities capable of serving a warm
water hatchery was suggested as a desirable project addition in view of the
proximity to metropolitan St. Louis. Future needs for such a facility are
not definitely known; however, with the water supply available, developing
a hatchery to assist in meeting future metropolitan needs would be greatly
simplified.

Res22n,;4: The Corps of Engineers will make these water supplies available
for a warm water fish hatchery as is stated in the EIS.

Comment 12: of greatest concern are the anticipated adverse project impacts
on wildlife as related to the project area terrestrial habitats. These
losses have not been quantified in terms of habitat units or values fore-
gone. Contrziry to the EIS (Three-37.3. Line 5), techniques do exist for
demonstrating impacts on wildlife without and with a project. Personnel
of the Bureau of Sport Fisheries and Wildlife and Department cf Conserva-
tion are prepared in 1974-75 to evaluate the project and its influence
area to document the situation. Such data would be valuable for future
reference.

Repone: District biologists are available to participate with biolo-
gists from Missouri and the Bureau of Sport Fisheries and Wildlife to
evaluate the Union Lake area's wildlife value.

Comment 13: The project as authorized does not provide for mitigating ter-
restrial habitat losses. A general evaluation of anticipated project
effects on wildlife was made by our personnel. Numerous meetings were held
with the federal Bureau of Sport Fisheries and Wildlife and with the
St. Louis Corps of Engineers District personnel to discuss and negotiate
ways to resolve the problem. General agreement was reached on blocks of
upper reservoir border lands that could be developed and managed to par-
tially offset terrestrial losses. Federal construction agency responsibil-
ities for development as to location, amount and type have not been
established. Neither has the operation-maintenance responsibility been
settled. Since the Office of the Chief of Engineers has not yet approved
the recommendation of the St. Louis District for additional lands, we are
at a loss to know how to respond. It is definitely in the best interest of
the State of Missouri to have these matters with respect to wildlife as
fully settled as are the details on other project features.

Response: Concur. Every effort is being made to gain approval of Design
Memorandum No. 5 as expressed in No. 3 above. Most recent correspondence
on this matter was a letter dated 24 June 1974 from the Division Office at
Vicksburg, Mississippi, to the Office of Chief of Engineers, Washington,
D. C. This letter urges approval of the Design Memorandum as submitted.
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Comment 14: Refer to warm water hatchery. It is good planning and wise to
build to meet possible future needs. The Department of Conservation is not
now committed to a time table for hatchery construction or even to ever
constructinp a hatchery.

Ke~se:s Concur. The discussions pertaining to the construction and
Operational colimitments in reference to a fish hatchery have been reworded
tol Clarity the State's position.

Comment 15: Clearing of reservoir. Downed timber in some locations could
he desirable for its fisheries values. A minimum clearing policy if fol-
Lowed would help achieve maximum reservoir values for fish and wildlife
and also to some degree serve in reservoir zoning.

RespSnse : The St. Louis District will coordinate with the Missouri Depart-
ment of Conservation and other appropriate agencies to determine a clearing
policy. This is discussed in paragraph 1.5.2 of the EIS.

('onment 16: Project land additions. Reference is made throughout the report
to the proposed acquisition of an additional 4,200 acres in the upper reaches
of the lake. The specific location(s) of the lands is not shown on the proj-
ect maps. Is it definite that the lands will be acquired? Does the 21,993
acres of fee and easement land include the additional lands to be acquired
for fish and wildlife purposes? What will be offered under a General Plan?

Response: See responses to comments 3 and 13.

The proposed 21,993 acres of fee and easement lands for the Union Project
includes area in the upper reaches of Union Lake. Portions of these areas
will be included in the "General Plan and Cooperative Agreement" required
for this project under the Fish and Wildlife Coordination Act PL 624.

Comment 17: Acquisition Criteria. Experience on other projects indicates
that exceptions to the 300' buffer strip criteria should be kept to the
very minimum to prevent future encroachment on project lands and to main-
tain high aesthetic qualities.

Response: Concur.

Comment 18: Recreation Areas. The Department of Conservation is not at
this time committed to manage any recreation areas with facilities developed
for high intensity use.

Response: Concur.

Comment 19: Warm water discharge. More accurately stated, a warm water
fishery will still be possible downstream. "This provision will insure
preservation of the existing downstream fishery" is not necessarily true.

Response: Concur. The Final EIS (paragraph 1.9.5) has been changed to
reflect this.
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.Comment 20: How and when will the "detailed wildlife management plan" be
developed? Will implementation, operation and maintenance cost be at
project expense?

Response: A wildlife management plan will be prepared by District wildlife
biologists in coordination with the Missouri Department of Conservation one
to two years before the completion of the project. The plan and its
implementation will be paid by operation and maintenance funds.

Comment 21: Total habitat loss is the overriding factor for deer as well
as for other species. Cropland represents only a portion of the picture.

Response: This is acknowledged in the opening paragraphs of the chapter.
(Piragraph 4.2.3.) The individual paragraphs on game animals attempts to
concentrate on the most important individual impacts.

Comment 22: Since mosquitos are excellent fish food, leaving fish cover
wherever possible through reduced timber clearing might further alleviate
any anticipated problems.

-Response: The exact amount of timber to be left standing has not yet been
determined, but there will be timber left in the upper portion of the lake
and its tributaries to serve as cover for fish.

Cominent 23: During our review of the EIS and discussions with the Corps of
Engineers, they indicated that the primary recreation market area of a Corps
Engineers' lake project is within approximately a 100 mile radius of the
project.

In applying this guideline to projects similar to the proposed Union Lake
we find that the following existing or proposed projects overlap the Union
Lake (Meramec Basin) market area; Carlyle, Shelbyville, and Rend Lakes in
Illinois, Lock and Dams 24, 25, and 26 in Missouri and Illinois, Cannon,
Long Branch, Harry S. Truman, Stockton, Pomme de Terre, Table Rock,
Clearwater, and Wappapello Lakes in Missouri, and Norfolk and Bull Shoals
Lakes in Missouri and Arkansas.

This indicates that the market area of the Meramec Basin projects are over-
lapped by fourteen other projects. Seven of these projects are shown to be

F competing for the St. Louis Metropolitan market area.

In order to determine the potential visitation to Union Lake and the other
Meramec Basin projects it appears that it would be necessary to determine
the recreation demand of the market areas for all competing projects and
then deduct the existing supply. If this methodology were used it would
more clearly reflect the needs that could be met by each project, making
it easier to project attendance.
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Response: The market area for the reservoirs in the Meramec Basin do over-
lap with the market areas of existing projects. These overlaps were taken
into consideration in calculating the projected visitation for the Meramec
Basin projects. Although the market areas overlap, it is usually on the
outer fringes of the market areas. The majority of the visitation to a
project comes from within the 50 or 75 mile radius. In the case of the
Meramec Basin, the recreational demand was calculated for the total basin
system of five reservoirs. If some of the five reservoirs are not con-
structed this will necessitate additional facilities at the constructed
projects to accommodate the recreational demand of the basin. This
district has proposed to accomplish a study to determine the total state-
wide outdoor recreational demand plus a 100-mile radius around the State
of Missouri. In the methodology to estimate the recreational demand for
a proposed project, similar projects are evaluated. Some of the consid-
erations used in the methodology are size of reservoir, shoreline miles,
location of the reservoir to urban centers, and the recreational pursuits
for which the reservoir is suited.

Comment 24: The EIS states the lake will " .increase the opportunity
for recreation on the 32 miles of the Bourbeuse River below the dam and

60 miles on the Meramec River. ."

The Corps of Engineers is acquiring land immediately below the dam that
could be developed for access to the river. Additional facilities should
be provided, as part of this project, to provide access to the lower
reaches of the improved stretches of river.

Response: Although development plans have not been prepared as yet, a
small boat launching complex could be provided at the downstream access
area. This will be considered during preparation of the Union Lake Master
Plan. In addition, as part of the Meramec Basin plan, 19 angler use areas,
shown on PLATE 1, SECTION ONE, are planned.

Comment 25: The Corps of Engineers should complete a survey of project
lands identifying potential sites that might qualify for nomination to the
National Register of Historic Places. The final disposition of these sites
should be discussed.

Response: See response to U. S. Department of Interior's comment No. 1.

Comment 26: More consideration should be given to the discussion of site
analysis in relation to the carrying capacity of recreational areas.

Response: Concur. The Land Requirements Plan and the Master Plan will
discuss this subject more fully.

Comment 27: On Page Two-50, Montauk State Park should not be listed as
being in the Meramec Basin.

Response: Concur. The final EIS (paragraph 2.3.7.2) has been changed.
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Comment 28: Population projections should be given for the entire project
market area, not just Franklin County.

Response: The population projection for Franklin County was offered in
connection with assessing the socio-economic impacts the proposed project
would have on the immediate area. Using population projections from the
Office of Planning and Analysis, Executive Office of the Governor, State
of Illinois, and the Office of Administrative Services, Comptroller and
Budget Director, State of Missouri, a projection of the market area (100
mile radius from the dam site) is readily generated. The following pro-
-ection shows that the market area will experience a steady growth through
1990:

1970 1975 1980 1985 1990

'78,990 2,693,396 2,889,237 3,071,102 3,217,412

Comment 29: As a result of this review it is my opinion that the State of
>!i~ssuri should continue to support the Union Lake project.

1t-es)nse: Comment noted.

9.2.4.1. MISSOURI STATE PARK BOARD (letter dated 26 April 1974)

C,,mment I: The State Historical Survey and Planning Office has reviewed
the Dra-ft Environmental Impact Statement for the Union Reservoir on behalf

Mr. James L. Wilson, Missouri's State Historic Preservation Officer.
Although there are no sites currently listed on the National Register of
Historic Places in the project area, two sites are under study as mentioned
in the Statement. These are the Koenig Shelter and Noser's Mill. These
sites will be presented to the Missouri Advisory Council on Historic
Preservation for their recommendations at their June meeting. Meanwhile,
these sites have been submitted to the Secretary of the Interior for
determination as to their worthiness under the provisions of Section 2(b)
of Executive Order 11593. When such a determination is made, these sites
will receive the full protection of Section 106 of the Historic Preservation
Act of 1966.

Response: Comment noted.

Conrment 2: The sections on the historical resources of the area are far
from complete. A brief perusal of Caldwell's Historic Sites Catalogue and
two ftterviews do not constitute an adequate survey of this area. A
cursory survey, undertaken by two of our staff members in early April re-
vealed many mid and late nineteenth century structures that appear to
meet the criteria for the National Register of Historic Places. With the
exception of the Noser's Mill discussion, it becomes apparent that little
or no field survey of the area has been conducted by a competent historian
and/or architectural historian as required by Executive Order 11593. We
highly recommend such a survey prior to preparation of the Final Environ-
mental Statement.
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Response: See response to U. S. Department of Interior's comment No. 1.

Comment 3: Although an archaeological survey of the area has been made
under the provisions of the Reservoir Salvage Act of 1960, it must be
remembered that such a survey does not necessarily fulfill the requirements
of either the National Environmental Policy Act or Executive Order 11593.
Shoreline sites affected by wave action and erosion, sites in the flood
pool elevations that will be affected by a fluctuating water table, and
sites in the public access and recreation areas should be surveyed to
supplement the past data and complete the prehistoric inventory of the
area.

Response: See response to U. S. Department of Interior's comment No. 1.

9.3 CITIZENS GROUPS AND INDIVIDUALS

9.3.1 GENERAL

As described in paragraph 9.1, citizen participation has been a
continuing part of planning of this project. In recent years private
conservation organizations, especially the Coalition for the Environment,
St. Louis Region, and the Ozark Chapter of the Sierra Club, have expressed
their concerns regarding water resource developments in the Meramec Basin,
especially Meramec Park Lake.

9.3.2 COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT

The following are comments received from citizens groups and indi-

viduals. Following each comment is the response.

9.3.2.1 MERAMEC BASIN ASSOCIATION (letter dated 15 April 1974)

Comment I: The statement covers the subject and is well done. It reflects
the planning that has been done on the lake through the careful and compre-
hensive investigation, and the coordinated effort thereon, by local, state
and federal interests. Backed by the Basin-wide environmental study by
your office, and with the extensive coverage of subject matter in the
statement itself, it constitutes a proper expression under the law of the
various impacts that go with the project.

Response: Comment noted.

Comment 2: There is no doubt in the view of the Association that Union Lake
is the most suitable alternative for handling the needs of the people and
resources of the area, as provided for in the Basin plan.

Response: Comment noted.

Comment 3: The Meramec Basin Association continues its endorsement of this
project.

Response: Comment noted.
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q.3.2.2. MISSOURI SPELEOLOGICAL SURVEY INC. (letter dated 15 April 1974)

Comment 1: I am writing this letter in response to your letter of February
5,1974 in which you solicit the comments of the Missouri Speleological

Survey on the Draft Environmental Statement Union Lake Bourbeuse River
Missouri. The Missouri Speleological Survey has for the better part of the
last two decades attempted to locate, record, explore, conserve and research
the ecology of caves in the state of Missouri. As a result of our efforts
in pursuant of the above mentioned activities, we have established certain
informational guidelines which we consider essential for the development of
an adequate understanding of the environment of a given cave. These guide-
lines are considered minimal and in no way represent the optimum coverage
for a given cave. It is the feeling of the Missouri Speleological Survey
(as clearly indicated to the UnitedStates Army Corps of Engineers in a
communication from Missouri Speleological Survey on May 8, 1973 relating to
the revised and supplemented Draft Environmental Statement for Meramec Park
Lake and Meramec Park River) that any Environmental Impact Statement which
seeks to conform to the intent and purpose of the National Environmental
Policies Act of 1969, PL-190 should contain the following data on each and
every cave within the area involved:

MISSOURI SPELEOLOGICAL SURVEY CAVE REPORT GUIDE LIST

1. Narrative description of the cave containing all significant aspects of
the cave.
2. Geological report. This should indicate all important geological aspects
of the cave, such as the formation in which the cave is developed, general
developmental patterns, and specific geological aspects of importance in the
cave.
3. Hydrological report. Description of the hydrology of the cave itself
and particularly the relationship between the cave and the general hydro-
logical aspects of the area in which it is found.
4. Biological report. A listing of all species of life found in the cave,
including data concerning populations of various species, and habitat lo-
cations within the cave.
5. Cave map. It is considered essential for any adequate understanding
of the cave to possess a relatively high quality map which allows for the
geological, hydrological and biological reports above to be placed in the
context of a specific cave and thereby allow for the development of an
understanding of these three variables' relationship to one another.
6. Entry photographs and photographs of significant aspects of given caves.
7. Additional reports concerning such topics as archeological and pal-
eontological aspects where necessary.

Response: The data presented in the EIS represents the best data avail-
able to the District and is thought to represent the most accurate as-
semblage of information available at this time. The final EIS will be
amended if additional significant information becomes available.
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Comment 2: The Draft Environmental Statement Union Lake Bourbeuse River
Missouri is unquestionably inadequate. It does not contain for any of the
caves in the project area even one of the seven necessary reports referred
to above. The Missouri Speleological Survey is somewhat dismayed over what
can only be interpreted as a flagrant disregard for National Law. The
Missouri Speleological Survey would like to request that the United States
Corns of Engineers seek to comply with the purpose and intent of the
National Environmental Policies Act of 1969 and modify the current Draft
Environmental Statement in such a way so as to provide an adequate under-
standing of the speleological environment of the area in question.

RFesp onse: Comment noted, see response to Comment 1.

9.3.2.3 CITIZENS COMMITTEE TO SAVE THE MERAMEC, INC. (letter dated 5 April 1974)

Commnent 1: Once again the Corps of Engineers has done a very admirable job
of compiling a literal wealth of figures and statistics. The careful study
of these volumes will, no doubt, bring a far greater understanding of the
Bourbeuse River system to a relatively few people.

In depth this Environmental Statement, although quanitatively impressive,
seems to be beaiting the same old drum for the same old reasons. Taken in
the order of their economic importance we have the seven project purposes
as follows:

Response: Comment noted.

Comment 2: Recreation is at present a very important part of the activity
in the M1-eramec Basin which includes the Bourbeuse River System. The only
forms of recreation activities that would be enhanced by the installation
of impoundments are water skiing and power boating, which according to the
Outdoor Recreation Resources Review Commission will comprise only 5% of
future recreation demands. Activities such as stream fishing, bunting,
river boating and canoeing, nature study, and the simple enjoyment of a
rural setting in a natural environment, will all be drastically diminished
by the completion of the Union Dam.

Response: Recreational opportunities in the Bourbeuse River are limited
because of lack of access. The recreational activities planned for Union
Lake are broader in scope than water skiing and power boating and include:
swimming, sightseeing, picnicking, fishing, boating, nature walks, camping,
water skiing, hiking and hunting. It is noted in the EIS (paragraph
4.3.4.4) that float fishing and canoeing will be diminished by Union Lake.

Comment 3: All future recreation needs of the Basin can be easily met by
the strategic installation and maintenance of open space parks and access
points along the river. The requirements of the Metropolitan St. Louis
Area can far more adequately be served by a Lower Meramec Recreation Area
at just a fraction ol the cost of the now proposed Meramec Basin Plan.
The adoption of such a plan would also serve the purpose of flood control
by negating the possibility of urban encroachment on the flood plain.
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Ees~p~nse: Trhe provision of recreational open space in the lower basin would
he of great benefit to the people of St. Louis and vicinity. This alterna-
live is discussed in the alternatives Section of the EIS (paragraph 6.3.2.3).
However, open space parks and access points would not satisfy the demand
for flat water recreation; nor would it fulfill the need for water supply
Jnd flood protection to those residences and businesses that are subject
to flood damages.

Comment_4: The Statement assigns a questionably large figure to the recrea-
tion benefit to be derived from the Union Lake. It is not at all clear
whiethier thie Corps has assigned dollar values to the recreational activities
lost to the project or whether this figure is considered in the cost column.

Response: The construction of additional multi-purpose reservoirs will
serve to attract recreationists from competing activities but there are
two factors which must be weighed as. important considerations. One, compe-
tition between economic activities tends to promote price stability and
increases in quality. Thus it is not clear to us that competitive recrea-
tion activities leads to income losses. It does lead to lower prices for
the ultimate consumer of the activity. Lower prices can be viewed as
dollar value loss to a competing enterprise but a savings to the recrea-
tionist. No real (net) loss occurs. Secondly, in the short run, added
water resources for recreation purposes may actually create a surplus but
in the long run there will be a need. We plan projects for 100 year life
spans and while this may create short run surpluses it fulfills long-run
needs.

Comment 5: Man has been practicing structural flood control for 4000 years
with approximately the same degree of-failure each and every year. We spend
ever increasing millions and even billions on flood control projects and
our flood losses have risen more than tenfold since the 1930's. It is high
time we stop trying to regulate the apparently uncontrolable flood waters
and concentrate on the folly of placing development in their path.

Response: The value of structural flood control by the construction of
levees, floodwalls and reservoirs is well documented. For example, the
local St. Louis Flood Protection Project consisting of levees and flood-
walls was constructed at a cost of $85,000,000. During the 1973 Mississippi
River flood more than $160,660,000 of damage was prevented.

The increase in annual flood losses is due to the ever-expanding population
and its need for a place to live and support itself by economic endeavor.
The method of effecting the prevention of flood damages is governed by the
circumstances and conditions of the particular case. In the Meramec. Basin
the construction of Union Lake is an effective means of flood damage pre-
vention, especially in the absence of any land use controls.

Comment 6: This Statement indicates that 8,574 acres of agricultural land
will be irretrievely committed to the project. I found no indication of
the value of the product from this land or that the particular value is,
as well, a cost of the project. This should be incorporated.
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Response: As a result of the construction of the Union Reservoir, 8,574
acres of agricultural land will be lost to production. The Corps has con-
dUcted intensive research to evaluate and analyze the benefits and costs
associaled with the utilization of said land. Crop acreage, crop projec-
tions, distribution, productivity, cost elements of a fixed and variable
nature, soil characteristics, and related factors were analyzed. The
resulting effort led to a 50 page report which summarizes the Corps' in-
vestigative effort. The concensus of this document entitled, "Meramec
River, Missouri, Comprehensive Basin Study, Volume VII," would be too
lengthy to presnet in a short response. It is available at tile District
Office for inspection.

Comment 7: The arbitrary practice of increasing stream flows to abate
pollution during low flow periods is clearly contrary to directives ex-
pressed in the Federal Water Pollution Control Act, and requires no further
comment.

Response: See response to Environmental Protection Agency Comment 10.

Comment 8: The Missouri Geological Survey and Water Resources states that
tile ground water supply in the Meramec Basin is adaquate to meet all fore-
seeable needs. The Corps has again used questionably large population and
demand figures in projecting future water needs in the Lower Basin. These
requirements could yet be more adaquately met with water from the Missouri-
Mississippi System, one of the mightiest river svstems on Earth.

Response: The Missouri Geological Survey and Water Resources Division's
statement applied only to the upper Meramec Basin. However, the City of
Sullivan in the upper Meramec Basin, has recently experienced difficulty
with the deep wells upon which it relies for water. The lake adjacent to
the city would provide a reliable source of water which could probably be
more economically pumped into the distribution system. In the lower basin
ground water is supplemented by withdrawals from the Meramec and Missouri
Rivers. Water iupply requirements were furnished by the Public Health
Service on a seasonal basis for three time periods - 1970, 2020, 2070.
Based on these data, supplemental water supply requirements were determined.
It was found that by utilizing all available sources, the project require-
ment in the lower basin can be satisfied until about the year 1980, after
which other sources will need to be developed. The St. Louis County Water
Company has confirmed the need for additional water supply in the lower
basin. On September 29, 1971, the utility filed an application to install
a second pumping plant on the lower Meramec River below State Highway 30
crossing near the town of Fenton, Missouri. Union Lake, which has an
assigned economic life of 100 years, will be able to supply a minimum of
71 million gallons of water per day. As discussed in the alternative
section of the EIS, the furnishing of water to meet lower basin needs from
a multi-purpose project such as Union Lake was found to be the most eco-
nomic alternative. At the same time the water supply storage afforded
recreation and streamflow augmentation benefits when not required to meet
the need for water.
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"'omment 9: It is far more economical to utilize ground water supplies
which require no elaborate purification. The cost of purifying surface
waters in relation to drilling wells is tremendous.

Response: See response to Comment 8.

Comment 10: The Meramec Basin is blessed with one of the highest quality
ground water supplies in the Nation. The completion of proposed Corps of
Engineers projects would place this resource under the threat of irrevo-
cable contamination by leakage of surface waters into the ground water
supply. We have no assurance that such a catastrophy would not occur.
The Draft EIS states, "Drilled wells within the lake and project boundaries
would be sealed or plugged in a manner to prevent pollution of ground
water." Our water supply is perhaps our greatest gift from nature. The
possibility of its contamination is in itself enough reason to abandon the
Union Lake and the entire Meramec Basin Plan.

Response: The ground water near Union Lake will be tributary to the lake.
It will replenish the lake water rather than the lake recharging the ground
water aquifers. If water wells are installed close to the reservoir and

pumped to the extent that they draw the ground water levels down below the
lake level, then a situation would exist where the lake would locally and
temporarily recharge the ground water depression created by pumping. In
this case, pollutants that might be in the lake could be drawn into the
ground water system. Water quality of the lake will be good, however, and
the possibility of significant or irrevocable contamination of ground water
in this manner is considered extremely remote. Even so, as stated in the
EIS, proper regulatory control is necessary to provide a high degree of
protection against pollution of ground water. Plugging of wells within
the lake or project boundary will be part of this regulatory control. Com-
pletion of the proposed Corps of Engineers projects in the Meramec Basin
will not be a threat of irrevocable contamination of ground water supply.

Comment 11: Webster defines the word conservation thusly:
(1) a conserving; protection from loss, waste, etc.
(2) the official care and protection of forests, rivers, etc.

We suggest the word, conservation, be deleted from this heading as the proj-
ect does not involve itself with conserving numbers or species of fish,
wildlife, or vegetation.

Response: It is correct that biological diversity in the area will decrease
with Union Lake; however, conservation practices will be applied to other
resources such as protecting the water in the lake and developing wildlife
management plans for project lands.

Comment 12: A net increase of 250,690 annual fisherman days is claimed by
the project, including 10,320 days on the downstream reaches. We wonder
if this figure is also included in the 18,000.days claimed for the down-
stream reaches of the Meramec Park Dam, and whether proper account was
taken of the fishing activity now existing without the project.
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R'sr)e: Those Iigures were provided to the St. Louis District by the
'. I. Bureau of Sport Fisheries and Wildlife, in a letter dated 28 January
I 0 4.

I orlom II i: The Missouri Department of Conservation has agreed to build
uQIv a fish hatchery below Meramec Park Dam. We've seen no evidence to
indicat. funding or authorization for similiar development at other sites
is available. It seems the Corps is trying to sell this question on
"ow Ild b 1 ." rather than "will be". A similiar situation exists in the

,ordintion with the Missouri State Parks Board with regard to state par-
t iipation in recreation areas near the lake.

Respo.unse: h di. cussions pertaining to the construction and operational
omi itments iin reference to a fish hatchery have been reworded to clarify

tue State s pus ition.

.or12ent 14: The entire fish and wildlife benefit could be accomplished far
more realist icAlly and economically through other non-structural means,
therc'nv hoiding true to the meaning of the term "conservation".

',espon. : It is true that greater fish and wildlife benefits could be
i'compLished by non-structural methods; however, the other project pur-
:u-:es of flood control,recreation, regulation of stream flow, water supply,
ar(,ea development, and increased navigation on the Mississippi River would
notu be, met.

Comment 15: The benefits of local economic development are another myth
aimed at selling the project on "could be". The logic involved in assuming
the labor force utilized in construction of the project would otherwise be
unemployed is not evident. It is also pertinent that all Corps projects
that we have the particular information on were built by non-local con-
tractors, usually from out-of-state. A recent example is the award of
contract for construction of the access road and Administration Building
at proposed Meramec Park Lake. This Contract went to a company from
Nebraska.

Respn se: The logic involved in employing what would otherwise be unem-
ployed labor resources is an assumption only in part. During the plan
formulation of project analysis, the Corps systematically evaluates the
potential benefits attributable to employing the unemployed for project
construction purposes. These manpower needs should be viewed as an average
or estimated component which will undoubtedly be either an under or over-
statement of what actually occurs. When observed on a larger scale, i.e.,
many projects across the nation, Corps estimates are reasonably close.
Construction contracts are awarded to the firm which provides for the lowest
cost estimates while maintaining acceptable standards. Costs are a major
factor in project viability, and we make every effort to allocate public
funds as efficiently as possible. If an out-of-state firm can provide the
same services, products, and quality as a local company, but at less cost,
this firm is awarded the contract.
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Comment 16: The other more publicized economic benefit of a tourist economy
-;eems to be, at best, superficial. Ultimately, local governmently agencies
would be required to procide all municipal services to this economy without
sufficient taxation and revenue returns. Our original and now permanent
economy would be replaced or controlled by one of non-local conglomerate
type investments. This type of activity brings only a relatively few
menial wages into the local community and the bulk of the revenues pass
through and out of the area.

Response: A tourist industry which has been successfully integrated into
a local economy can provide a major investment incentive. The degree of
benefits and costs will depend upon many interacting economic and socio-
economic factors. The major forces at work which tend to dampen the bene-
ficial amenities would include:

(1) a lack of local zoning laws
(2) structural imbalance in local industrial employment
(3) income multiplier leakages
(4) an absence of comprehensive local planning

Lnitiallv, local Government financial structure suffers a decline in income
via tax base erosion and increased expenses on local services such as road
repair, police protection, and related social overhead expenses. Our in-
formation shows that in the long run most local Governments more than re-
,,over these losses. Further, there is no evidence that multi-purpose
reservoirs have caused any long-term detriments to local or regional eco-
niomies.

Comment 17: House Document #686 states that maximum development of reser-
v'oirs in the Meramec Basin would amount to a reduction in the Mississippi
flood stage of less than one tenth of one foot on the Cairo gage. In view
of the insignificant contribution the Basin makes to the Mississippi System,
nny benefit to navigation seems to be rather marginal.

-Response: The navigation benefits derived from Union Lake is achieved inci-
dentally on the Mississippi River during low flow periods by releases for
water supply, low flow augmentation and downstream fisheries enhancement.

Comment 18: The Union Lake Project and Meramec Basin Plan are based on
antiquated needs and trumped-up requirements. All seven project purposes
can be either accomplished through other more acceptable means, or are not
valid.
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Response: Ihe need for flood control, recreation, water supply, stream
flow augmentation, fish and wildlife conservation, and area redevelopment
in the Meramec Ba.-in is current. This has been testified to and confirmed
by the statement.; submitted to Congressional Committees by the various
(;overnors of Missouri, members of the Missouri Congressional delegations,
public officials of the state, counties and towns and individuals living in
and adjacent to the Meramec Basin. The project purposes of Union Lake and
alternative means of achieving them are discussed in the draft EIS. No
alternative plan of meeting the basin needs satisfied by Union Lake was
found to be a.i effective.

Comment 19: "Ihe project is a vital link in the proposes Basin Plan. The
"Plan" and the "Projects" are mutually dependent upon each other. This
statement is incomplete as it deals only with the Bourbeuse Project and
not the over-all Basin Plan.

Response: Please refer to response to Department of Housing and Urban
Development Comment 1.

Comment 20: We realize that The Corps of Engineers probably has a very
real and worthwhile role in our present day economy. We suggest they
relinquish all activity in the Meramec Basin and get at these other more
important tasks.

Re sonse: Comment noted.

9.3.2.4 MISSOURI CHAPTER OF THE AMERICAN FISHERIES SOCIETY
(letter dated 18 March 1974)

Comment 3: We have received for review the Draft Environmental Statement
for Union Lake, Bourbeuse River, Missouri. We appreciate the opportunity
to comment and will forward our comments to you by April 15, 1974.

Please address future correspondence involving the Missouri Chapter,

American Fisheries Society, to me at the above Lohman address.

Response: Comment noted. No further comments have been received.

9.3.2.5 \1AX ALLEN NICKERSON
(letter dated 5 April 1974)

Comment 1: On page three - 36 of this statement under (2) (a) amphibians
is the statement that, "All of the species that occur in the project area
are expected to continue existence in that area." There is every proba-
bility that this statement is incorrect! The primitive giant salamander,
Cryptobranchus alleganiensis (Hellbender) is a resident of the Bourbeuse
River (Nickerson & Mays, 1973b). Its populations are rapidly declining
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throughout its range and it is a valuable ($15 - $35 live) economic species

(Nickerson & Mays, 1973b). It is known that populations "die-off" when

reservoirs are constructed (Gentry, 1955). The reasons for death are now

established! Although they have lungs, probably hydrostatic structures,

their respiration is primarily cutaneous (Guimond & Hutchison, 1973). Their

epidermis is somewhat thick and only the lateral folds are highly cutaneous

(Noble, 1925). The hemoglobins have a low oxygen holding capacity and

Missouri populations are biochemically and physiologically unique in having

i single hemoglobin which has no Bohr effect (Taketa & Nickerson, 1973a;

1973b). This may add to the actual commercial scientific values of Missouri

populations! A great number of researchers are currently studying these

(Nickerson & Mays, 1973b). Cyrptobranchus can withstand higher temperatures

than many suspect (Hutchison et al., 1973). However, they can do so only

by behavioral adaptations, with great energy expense ("rocking"), and only

then if the water is reasonably well oxygenated. In Southern Missouri

Cryptobranchus move to riffles when water temperatures reach 70-72* F.

They actually move from highly oxygenated still water to highly oxygenated

moving water (Nickerson & Mays, 1973a; 1973b). A dam would destroy this

habitat and Cryptobranchus populations.

Response: Concur. The final EIS (paragraph 4.2.2.1) has been changed to

incorporate this comment.

Comment 2: In one Missouri river (North Fork of the White River),

Cryptobranchus populations may reach a density of one hellbender/8-10 sq.

meters. From a strictly economic viewpoint this could mean, $15-35/8-10 sq.

meters in commercial retail value. Even a preserved specimen, with no data,

brought $4 in 1969 and more today (Nickerson & Mays, 1973a; 1973b).

Response: Concur. This comment has been incorporated in the final EIS in

paragraph 4.2.2.1.

9.3.2.6 PAUL L. REDFEARN, JR. (letter dated 16 April 1974)

Comment 1: 1. 1 am extremely skeptical of the data provided on 
the vege-

tation within the proposed lake. The data is very general and inaccurate.

For example, the flora of the Meramec basin listed 
in Table 18 (not 21 as

referred to on page B-1) is inaccurate. Taking just the first page alone

there are more than a dozen species that are not known from the area 
of the

lake or even the Meramec River Basin. I suspect that the compiler never

set foot in the field. It appears that it was compiled from Steyermark's

flora of Missouri. It in no way represents what is actually known to be

present.

Response: This table was compiled for the St. Louis District 
by a con-

tractor. The data was taken from Steyermark's Flora of Missouri, 
as is

acknowledged in the table. To the best of the District's knowledge it is

iccurate as far as the county that each species is found lies partly or

wholly fn the Meramec Basin.
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Comment 2: The site data for forest composition is also suspect. No reli-

able field data is cited and no indication of the extent of each type of

forest site is indicated.

Resonse: The tvpe and extent of forest site data presented is that which

is intended to) e,, j n overview o f the character of the forest. All infor-
mat ion pro-;,,,itt d inder s ite-ty'pe descriptions is based upon experienced

judgement and information obtained from experienced field personnel. Field
data is not cited, because no specific plots were laid out nor inventoried.
The degree of intensity of investigation undertaken was judged to be conso-

nant with the needs of the study. There was no intent to furnish a

detailed map showing specific plant commnnmities since such detailed infor-

mation was not deemed to be within the scope of this study.

Comment 3: Without spending on inordinate amount of my time I cannot begin

to list rill of the inaccuracies I have noted on botanical data alone. If

the rest of the report has been prepared as carelessly, then heaven help the
people who must use this report for making an evaluation of this project.

Response: Comment noted. Any specific criticisms would be welcome.

Comment 4: 2. 1 do not find any meaningful analysis of the loss of agri-

cultural land in the area. The U. S. can ill afford to lose much more

agricultural land. How much agricultural land are we sacrificing to
"protect" downstream bottomland from flooding. Nor is the argument, put

forth in several places in this report, that the area might be damaged by

urban development if not controlled very convincing. The answer to this

problem should be better land use policy, not flooding it.

Response: The construction of the Union Reservoir will result in the loss

of 8,514 agricultural acres for project purposes as noted in the ETS.

Those acreages are located along the Bourbeuse River. The agricultural

acres which will receive protection include (1) 7,020 acres along the
Bourbeuse downstream from the damsite, and (2) partial protection for

21,920 agricultural acres along the Meramec River.

We ,'oncur with the proposition that land use planning may be a viable alter-
native, but this alternative would not satisfy all the needs of the basin

such as water supply, recreation, navigation, and redevelopment. If the

Union Reservoir is not built, these benefit components will be lost.
Secondly, land use planning is not a Federal Government responsibility. By

law, land use policy is a state and local affair.
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March 5, 1974

Col. Thorwald R. Peterson
District Engineer
U.S. Army Corps of Engineers
210 North 12th Street
St. louis, Missouri 63101

Dear Colonel Peterson:

Thank you for sending me a copy of the Draft Environ-
mental Impact Statement for Union Lake, Bourbeuse River,
Mis: ouri. I found it to be quite interesting and know
my staff will find it to be helpful.

Yours very truly,

THOMAS F. EkG'LETON
United States Senator

TFE/df

A-1



UNITeD 5STATES DEPARI MENT OF AGRICULTURE

FOREST S[LP \ICE

NORTHEAS! rRN AREA, STATF ANt} PRIVATE FORESTRY

bE16C NIAr,..A 57 LEL. U
I
.,'W OARR PA Icqne32

TELEPHONE (21Il 3X IqRTK 597-3772

8400
March 28, 1974

Mr. Jack R. Niemi
Chief, Enuineering Division
St. Louis District, Corps of Lngin~tr:
210 North 12th Street
St. Touis, MissCuri (3101

Dear Mr. Nieri:

Refere.o& iu miU t, 'uu circular :Fe- .' rn., 1ttir0

- cOPY 2t thc [rl tt 'rrt " i
iberl v.0

0 ' }.i',i. , :*jSSOtri, for rLx'v; w ,11, o.2JT§'. ]~ % ,

Sent to I C :< ,_. i&:.al 7c' 't r .Mi, :..n'v s -, >'i. t : .rc,-d

to thio, ofn:i . .. 1i u.:t" .,u. 1:.", "'V > .

The for t, i tI l.'.,i co,'t it tt tn11-... ,'],!.t: c i' ['i t ci

Servic>.

Our ma:i r ,oim ent. con,-trn the Al tr.it iv c , r... mu- t take th.0
form of a (nuestion conccrniin:. ti- r,- vitj "I; o)f t ., roosud
action and th!e alterT.,at1ves to "T!,_. ,rar, 1 i r Comjr!r-liVe
Basin Stud,:." The paragrarh of the [raft foun- un'der that heading
appears to difftrentiate between tnt, -o50 ush ru of the Tramework
plan" and of the "study." 7he paraqr<,j ?tate. . th.at "inter-agency
agreement was reach.ed ac to a 1, ramewut k i 1on, COml OSed of watershed
treatmen, of agricultural lands and forest imi rovement in the upper
Basin, multi le-purpose sto-rage reserv irts r tr-n, main streams and
tributaries, and levees or flood 1.lair r. ulution: in the lower
basin .... It was the conclusion of thtw stud', that these needs
(flood control, recreation, water suplly, witcr :uality control, fish
and wildlife conservation, etc.) could 1( *'_ily ,atisfied by a series
of mainstem, headwater and tributary rinrvoirs, aid several levee
projects." These two sentences do not .ne-m to u:, t(, Ic consistent.
One states that a convirehensivt al ruach tk th,, ba-in's problems
incorporating both structural and n-on-structura] mca,ures was
agreed upon, while the second states that the !tudy found that all
needs could b satisfied hy structural measures, alone.

Moreover, where the Draft discusses nonstructural flood damage
protection measures, and combinations of such measures with structural
measures as alternative onsidered, it does not include "watershed

treatment and forest improvement in the upper Basin" among the
nonstructural measures. We realize that in considering and discussing
alternatives, you cannot discuss every possible combination, but one
alternative which we think should be included is the comprehensive
approach envisioned Ln river basin studies.
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XII. PLANS OF OTHER FEDERAL A);D STATE AGENCIES (page One-22)
st, tes that LaYt 1-26 on the West Fork of the lluzzah is in the

3 detailedi lainnind stage. This site has proved to be unfeasible
a t ew sitt hs been located. The 1-26 project has been

5' elactd hy a zitt on Barney Fork, a tributary of the West Fork
of th aczih, ano has been designated as the Parney Fork Project.

Our r.,. t-< .ommiments are of a minor nature.

n.v not, that 12,733 acres of "brush and timber" will be acquired
In tC fe r the, IrOject, with easements on an additional 374 acres,
a total of 13,107 according to page One-14. Part Seven states
ti,.,t 4,-;1 acres will be inundated at normal pool, with preserva-
tion: c* most of the remaining 9,002 acres, a total of 13,419. This

4 i r uicctc some need for reconciliation of data. About 1,494
itlrs .f ]rd will be subject to inundation about every two years,

ar additional 735 acres every five years; we don't know how
.\:j [ tn areas are forested, but a problem of death of trees

aue to inundation usually develops.

In Section II BIOLOGICAL ELEMENTS, the final sentence of (3) Site-
type III (Slopes) refers to oaks, hickories, maples and other
species as "dominant understory species." Oaks and hickories
(and i.ossibly maples) are the dominant overstory genera, and the
others named are understory species. (When we tried to check this
statement against the Technical Appendix, we found only the oaks
and hickories referred to, so the basis for the statement apparently
is elsewhere.)

Except for our major comment above, we feel that the Draft does a
good job of meeting NEPA requirements. We think that the discussion

6 of IMPACT ON TERRESTRIAL ORGANISNS DOWNSTREAM OF THE RESERVOIR is

particularly good.

We appreciate the opportunity to review and comment on the Draft.

Sincerely,

ROBERT D. RAISCH
Director
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

P. 0. Box 459, Columbia, Missouri 65201

April 2, 1974

Mr. Jack R. Niemi, Chief,
Engineering Division
Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear \r. Niemi:

Subject: LMSED-BR

We have reviewed the Draft Environmental Statement for Union Lake, Bourbeuse

River, Missouri.

We have the following connents:

Table 9 is supposed to show the percentage of soil types in the basin, but

I it doe:; not have this information included.

We have no other comments on this Draft Environmental Statement.

We appreciate the opportunity to review and comment.

Sincerely,

J. Vernon Martin

State Conservationist
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION VII

1735 BALTIMORE - ROOM 249
KANSAS CITY. MISSOURI 64108

April 16, 1974

Colonel Thonviald R. Peterson
District Engineer
Corps of Engineers
St. Louis Jisrict
210 Nortri l2ttI Street
St. Louis, Missouri 63101

Dear Colonel Peterson:

We have reviewed the Draft Environmental Impact Statement
for the Union Lake Project, Bourbeuse River, Missouri. The
project and statement are rated ER-2, indicating we have reser-
vations concerning the environmental effects of certain aspects
of the proposed action. We also believe that additional information
should be included in the final impact statement to fully assess
the environmental impact of the proposed action. Although our
basic concern is air, noise and water quality, we have included
our general comments. The following comments should be addressed
in the final environmental impact statement:

Air Quality

The environmental protection provisions mentioned in the
impact of construction, (Three-l) should be explained in greater
detail. Specifically, more information should be provided on
method(s) of preventing fugitive emissions of smoke and partirulate
material associated with waste disposal and construction practices.
Applicable regulations should be cited.

The methods of disposal of clearing spoil such as trees,
roots, etc. should be identified. We believe burning should be
considered only after disposal by other methods has been fully
investigated and determined unacceptable or infeasible. Burning

2 should be coordinated with state and local governments to ensure
that burning will not be in violation of state or local regulations.
If disposal by burning is adopted a method such as forced air open-
pit burning should be used to reduce particulate emissions to the
atmosphere.

Traffic volumes should be projected for the proposed recre-
ational areas to permit an assessment of potential air quality
levels.



2

INoi se

PredicLed volumes of recreation vehicles associated with
recreational areas, the lake and urrounding project area should
be included. This information is pertinert for noise analysis in

4 sensitive areas both in and around the present and future Union
Lake park areas. Noise levels associated with construction should
be included to assess potential noise related impacts in the Bourbeuse
River Basin, and specifically, the Union Lake Area.

Water Luali tj

In order to assess the future water quality of the lake, soils
ard ve.ietation should be investigated to determine the amount of
orgarics Dresent in the soil. From this assessment the amounts of
leacoahle color, nutrients, organic acids and change in pH should

5 be determined. Additional analysis can provide an indication of
inorganic salts which may increase the total dissolved solids in the
lake. These aspects should be included in the final environmental
impact statement.

In reference to water quality parameters in the Union Lake Area;
values of ammonia were recorded as 0.25-0.55 mg/l (P-llO). An ex-
planation of these values should be included particularly what

6 parameters are actually being measured and what effect the potential
alkaline conditions will have on the release of free ammonia. This
information is essential in permitting an assessment of potential
water quality in Union Lake for aquatic life and water supply.

It is stated on Page P-40 that domestic water related problems
may affect public health. This should be explained in greater
detail. Coopled with the potential feedlot runoff this would in-

7 crease tile potential of possible public health problems within the
project area. This potential should be documented along with in-
formation as to control and/or abatement of such hazards.

The statement, "Industrial discharge does not seem to be of
significant pollution potential," should be expanded. Industrial
discharge points should be identified for potential influx into

8 Union Lake. These discharge points may have potential water
quality related problems because of industrial expansion. Therefore
a recognition of these possible sources of water quality degradation
should be included in the final statement.

The statement should also identify the location, type and degree
of treatment, and discharge for waste treatment facilities and
the methods of disposal of solid wastes particularly in recreation
areas.
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Under our present policy, we cannot approve the allocation of
storage for water quality control in Union Lake. Section 102(b)(3)

10 of the Federal Water Poll1ution Control Act Amendments of 1972 states
in part, "The need for, the val ue of, and the impact of, storage for
water quality control shall be determined by the Administrator...'

Waste discharges below Union Lake project should be sufficiently
treated at the source to maintain water quality as indicated in the
water quality standard, Mramec River and Tributaries, Missouri Water
Pollution Board, June 1968.

GENERAL COMMENTS

Flow Characteristics:

Reference was made to the downstream enhancement cfI wildlife
and related stream organisms due to controlled stream flow. It should
be stated that the stream fluctuations associated with the Bourbeuse

12 River are natural to the existing environment, in that the aquatic
organisms are adapted to the seasonal fluctuations of the river flow.
It should also state that with this project these fluctuations will
be eliminated.

Water Supply:

The information on water supply attributed to the Union
13 Lake project should include additional information on future users.

Specifically, it should identify which municipalities above the dam
are potential users of water supply storage.

Planning and Zoning:

The documentation on planning and zoning of the surrounding
area of the project indicates that growth around the project area
will generally be uncontrolled. The major concern is with non-project
areas which are the responsibility of local governments. The growth14 of the area will proceed with or without the project, however, an
accelerated situation will exist if the project is approved. We
suggest that non-project area planning of the entire basin be imple-
men ted prior to pl'oject approval.

Planning is also necessary to control waste treatment
systems at commercial facilities and residential developments around

15 the lake. Individual septic tanks and private waste treatment systems
are often poorly operated and could result in extensive water quality
problems in the lake.
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We appreciate this opportunity to review and comment on
the draft environmental impact statement. Please forward a

16 copy of the final environmental impact statement to us with re-
view comments when it is sent to the Council on Environmental
Qual i ty.

Very truly yours,

Edward C. Vest
Environmental Impact Statement

Coordinator
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FEDERAL POWER COMMISSION
WASHINGTON, D.C. 20426

IN REPLY REFER TO.

Mr. Jack R. Niemi
Chief, Engineering Division
St. Louis District, Corps of Engineers
Department of the Army
210 North 12th Street
St. Louis, Missouri 63101

Reference: LMSED-BR

Dear Mr. Niemi:

This is in reply to your letter of February 25, 1974,
addressed to the Commission' s Advisor on Environmental

I Quality, requesting comments of the Federal Power Commission
on a draft environmental statement for Union Lake, Bourbeuse
River, Missouri.

The Union Lake project was authorized by the Flood
Control Act of 1938 and modified by the Flood Control Act2 of 1966 which incorporated the project into an overall plan
for development of the Meramec River Basin.

These comments of the Federal Power Commission's Bureau
of Power are made in accordance with the National
Environmental Policy Act of 1969 and the August 1, 1973,
Guidelines of the Council on Environmental Quality. Our

3 principal concern with developments affecting land and water
resources is the possible effect of such developments on
bulk electric power facilities, including potential hydro-
electric developments, and on natural gas pipeline facilities.

The Commission has previously considered the hydro-
electric power potential of the Union Lake project. In its
letter to the Chief of Engineers, dated May 27, 1966, reviewing

4 the comprehensive plan for the development of the Meramec River
Basin, the Commission concluded that there was no opportunity
for economical hydroelectric power development at this project.

A-9



Mr. Jack R. Niemi -2-

The draft environmental statement indicates that project
construction will involve remedial measures to existing power

5 lines, presumably relocation or protection. Such measures
should be undertaken in such a manner as to minimize any
disruptions of service.

The staff review indicates that construction of the
Union Lake project would not affect any electric power or
natural gas pipeline facilities under the jurisdiction of

6 the Federal Power Commission. Also, the project would not
appear to have any significant effect on the development of
future supplies and transmission of electric power or natural
gas.

Very truly yours,

Chief, Bureau of Power
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

FEDERAL BUILDING, 911 WALNUT STREET

*'~43 '"= KANSAS CITY, MISSOURI 64106

REGION VII March 4, 1974

IN REPLY REFER TO:

.. r. Jack R. Niemi
Chief, Engineering Division
St. Louis District, Corps of Engineers

210 orth 12th Street

St. Louis, Missouri 63101

Dear M-r. Dienia:

We have received the Draft Environmental Impact Statement prepared by

jour office for the Union Lake, Bourbeuse River, Missouri 
project.

Environmental reviews for projects in the eastern portion of Missouri

are made by our St. Louis Area Office. We are forwarding your draft

statement to Mr. Elmo Turner, Area Office Director, who will submit

his comments directly to you.

Sincerely,

Charles B. Huyett -

Assistant Regional Administrator
Community Planning and Management

CC:

E L',o Turner
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT AREA OFFICES

ARE OFICEKansas CitY, Kansas
=" ,dr '" # ~~A R E A 0 F F I C E nss itK ss

o IlijihI ~ 210 NORTH 12TH. STREET, ST. LOUIS, MISSOURI 63101 St Louis, M ouri

April 22, 1974
REGION VII

REGIONAL OFFICE

KANSAS CITY, MISSOURI IN REPLY REFER TO:

7.3PP

Mr. Jack R. Niemi
Chief, Engineering Division
St. Louis District Corps of Engineers
210 North 12th Street
St . Louis, Missouri 63101

Dear Mr. Niemi:

Subject: Draft Environmental Impact Statement for Union Lake,
Bourbcuse River, Missouri, rated February 1974

Reference is made to your letter of February 25, 1974 requesting
comment on the Draft Environmental Statement for Union Lake,
Bourbeuse River, Missouri. The letter and Draft Environmental
Statement has been forwarded to this office for review and comment.

Our primary concern is that the environmental statement does not
include a detailed analysis of the additional reservoirs and basin
developments which are required to support this proposed project.
Collectively, the proposed major reservoir in the Meramec River
Basin will have a dynamic environmental impact on the St. Louis
Metropolitan Area as well as the regional land use and transporta-
tion plans. Therefore, it is suggested that a cumulative compre-
hensive environmental statement for all proposed developments
withi; the basin should be prepared. Due to the energy shortage
and changing economic conditions, it is most difficult to intelli-
gently analyze and review a major river project proposal, especially

within a S.M.S.A., without evaluating all aspects of a river basin
development program.

We are also concerned about the increased rate of development in
this rural area if the project is approved. A recent field
reconnaissance of the site revealed increasing scattered develop-
ment activities. In addition, numerous real estate signs advertising
lots and home sites were observed. Unless a comprehensive plan is
prepared (for land outside the project area) which provides policies

2 and procedures for implementation, and which is based on land use

goals and objectives of the region and the county, then desired project
objectives probably will not be achieved, and the process of guiding
development adjacent to the largest Federal project in Franklin County
will produce unwanted effects and frustrations for everyone.
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It should be noted that both land use controls and planning of
nonproject lands are local matters, governed by the citizens whose
interest they concern. Even if a comprehensive plan is developed
and adopted by the local legislative authorities, a major considera-
tion is that Franklin County and the incorporated communities have
all the essential tools and procedures to effectively implement the
plan. In theorv, zoning, ordinances and building codes are supposed
to implement plan;, but experience reveals that, in practice, they
seldom do; other procedures are usually required.

It is suggested that existin and proposed county and municipal land
use plans, control proposals, and implementation procedures, be
jointly reviewed with the Corps, the East-West Gateway Coordinating
Council, and the Missouri Department of Community Affairs. This
could lead to a more uniform and comprehensive planning and develop-
ment process. Land use control proposals adjacent to the project
area should be based on carefully conceived objectives which include
input from the local residents, developers, and officials. These
goals have to be the heart of the comprehensive plan. Another factor
which must be emphasized is the importance of local and regional
citizen involvement in the land use planning and control process.

Citizen concern has been most evident at the local level throughout
the St. Louis Metropolitan Area, especially in the rural areas. In
many localities, they are demanding a slowdown in the growth process.
Initially, people are demanding that public officials conserve
natural resources and proctect the environment. The citizens must
be informed about the direction and substance of the project impact
(physically, socially, economic) and a channel for citizen input
into the planning process must also be provided.

The statement should further emphasize that during this past year,
land use proposals have been introduced by Congress and extensive
hearings were held. There is still extensive congressional review
and the land use issue is very much alive. Those jurisdictions who
ignore these emerging needs for a new system of land controls run
the risk of having decisions imposed upon them at a level higher than
their own. Therefore, the development and adoption of land use plans
and controls most appropriate to carry out the intent of the proposed
project and especially the enforcement of ihe application upon lands
in private ownership through the regulatory power of the local county
or municipality must be discussed and encouraged.

We appreciate the opportunity afforded us by the Corps of Engineers
to review and comment upon their draft statement and look forward
to receiving a copy of the final statement when it becomes available.

Sincerely,

* . 7f

Elmo Turner
Area Director
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1.['ited States Dep.irient ot the Interior
. ()," l(. OF TIll S(IiE '.\RY

\I ()I'RI B \SIN REGION
DENVER, (I ORADO 8022r)

In ReplI R, To:
ER-74/2H'

June 18, 1974

Dear Mr. Niemi:

In responsc to -our letter of February 25, 1974, we have reviewed the
draft Environmental Impact Statement on Union Lake, Missouri. We offer
these cornents for your consideration.

General Comments

A thoouqh survey is necessary to adequately define the impact on
caltural resources as the draft statement does not contain an adequate
discuss ion. It acknowledges that two sites are under consideration for
rlr t. tion to the National Register of Historic Places, but it does not

-:1 2 lct compliance with. Section 106, P.L. 89-665 and Sections 1 (3) and
o,) _)f r:].. 11593. This is particularly essential in that these two

ci-tes , 2oser': Mill and the Koeniu Site, have been referred tc the
s<crerary of Interior for determination of eligibilitY for nomination.
Until a complete survey and inventory of the project area is made, a
,'omprehensive plan of salvage cannot be developed.

We are pleased to see the reference to the 1962 "acquisition policy"
asceement 1etween the Departments of Amy and Interior. However, the
stateomnt does not explain how this policy will be implemented with
i-ce- po t, er tc the qcqusit on and/or: subordination of mineral
int- ?cts. Nor does it Lndicate that before an easement can be taken
ii, lieu of fe title the lands rust be examined by the Bureau of Sport
Lls.hc' Ls an! Wildlif.: and t?:e Missouri Department of Conservation to
deter-ine their si,-ifican:ee for protection or enhancement of fish and
v..il'ilife resour-ces.

The statement lees not considcr th,, possibility of pollutio- from the
filled] zinc-iron mines listed on 60ag UP. If any of these wines would
be inundated, tae .tatement s1.euld detcribe mitigating measures.

The n-e, for ",'-reational areas for the people of St. Louis is recog-
nized, but conditions have chanied considerably since these reservoirs
were authorized. Alternativ-,s ar now available. Development of the
Great Rivers Recreation Are a in t}io immediate vicinity of St. Louis
would help to satisfy this ,man, save gasoline, and provide the
opportunity for many unable to travel as far as Union Lake.
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The constrction of Union Dam and Lake will have a deleterious impact
on fish and ;iilife resources. The Bureau of Sport Fisheries and
Wildlife on January 2,-, 1964, provided a Preliminary Report on the
effects of the water development plans for the Meramec River Basin.
In this report, the Bureau stated that additional investigations
would be conducted when more detailed plans became available. The

5 Bureau, howevec, hac not updated the 1964 Report.

We believe a 10-year lapse of time allows for considerable social,
legislative, and biolocical chanqes to occur; therefore, the previous
report is no longer valid. Until new studies are completed and loss
compensation an-1 enhancement features identified and evaluated, a
true appraisal of the environm,_ntal impact cannot be made.

Based on the comments contained in this letter, the Department of the
Interior believes that an ad iuate Un.on Ek, Ev.ronmrnta Impact

6 Statement m .st ful v recooon i .aswer th,: srjewr st. -s mrcnts con-
tai n tt . .in n . > t t;- c . '..:c.-:t wull
coverac,- in tics, lmnct Stct,,

Pao¢. n,n. . n l III- .. . .... c v :., ticat
rot, i rn .t: . , c -,; Ki- iZ. ike- Ford.

7 Maximlm sOWi ,,, - ,t , .
no meit ,, r - , , c' . c' t]'o

Pa '. . , : : ;,l.f has :c

8 j,']t, tf -, -. . .fw ., ion and the state-

Pa ... -. : tht flowau, easements are to
b -. 1. i'o fulfill the joint land acqui-

9 t i. n . . f t- Vic interior and Army, these lands
w(x t'" , i-- of Sport Fisheries and
Wilii; , , Conervation to det lrmine the sig-
ni ii 1:. I r', !(I u m'ict of fish an-d wildlife resources.

P-: ,, -1 . ,it i ,i indicate whether the 21,993 acres

to , . v - n ai.al acquisition or subordina-
f-ion. % -f '*.. T, i.jrtmnents of interior and Army

IO Ri Iit 'v. t A i fol lowod, mineral interests would be

acci i :--: • r , ,,ptnont would interfere with primary
pro1, 1 ,

Page ene, - I WI. , nr "or. ', r fish and wildlife benefits

were detr- i:,# ( l. r1u kn,., i 1 ,  t o iroect indicates that it will
h.o advrr,,- I4 , f. .-i" . 'll h , a t. Until these effects



I are evaluatcd urnd riti ;ation measures for the losse.A incorporated into
the development plan, we s,:riously question the benefits claimed for
fish and wildlife in the statement.

It is impossible to ascign negative benefits until the fish and wildlife
12 losses are evaluated, mitication measures developed, and the amount of

uncompensated losses determined.

Page One - 15. "Once the lake is filled to the top of the joint-use
pool, releaseb .:il approximate inflows except during floods and
drouchts." This expected downstream flows during flood conditions was

13 adecuatol' described; however, some idea of what type of flows which
coild be expected during time of drought should also be given. Also
needed is some idea of releases expected during initial filling of the
lake.

Page one - 1C. "The control of floods by the impoundment will increase
the number of days on which float trips are possible, stabilize the
banks, and impiove channel conditions." However, on page One - 15, it

14 states that flows at or above three-quarters bankfull will increase from
17l ays ner year without the dam to 40 days per year with the dam. Such
flows will cause bank cutting. We do not see how increasing these flows
will stabilize the banks and improve channel conditions.

Page One - 18. The net increase of 250,690 fisherman-days annually with

15 the project are contingent upon necessary loss compensation measures
being implemented. Reexamination of the area and identification of such
measures are necessary before this value can be established.

Page One - 19. Are flood control benefits for only presently existing
development in the flood plain, or do they include benefits assignable
to future development which will be encouraged by completion of the
projects? It is the view of the National Water Commission that the
major problem of reducing damages to existing development is overshadowed
by the need for keeping additional exposure to flood damages from devel-

16 oping. Flood damages are increasing in spite of billions of dollars
spent for protective works. In view of the statement made by the
St. Louis County planning commission on page eight - 22, it would appear
that some benefits assignable to flood control are for expected future
development encouraged by the project. Since construction will not pro-
vide for protection from Mississippi River backwater, future development
should be discouraged.

Page Two - 30. A more thorough discussion of the cave communities iden-
tified on page three - 16 is needed. It should be determined if the

17 Indiana Bat, identified as endangered on the official list of Endangered
Species, inhabits any of these caves. Would flooding of caves in the
flood pool or conservation pool make death traps of these caves?

-3-
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Paqe Two - 43. Previous work in the area (Chapman et al, 1964, and
18 Schneider and Geier 1971) has clearly documented the need for additional

survey.

Paqe Three - 1. It is noted that the period of expected use of the flood

pool - March, April, May and June - will be during peak nesting periods
of upland gLame and spawning of warm water fishes in their river. Spawn-
inq in the 30 miles of river in the flood pool could be lost.

The last sentence in the paragraph on IRON ORE, page three - 10, should
be chan.ieI to c-learly indicate the effects of subordination or acquisi-
,ion o. the development of the known mineral deposits. In this sentence,

20 it should be made clear that it is the development of these deposits
that would be affected or unaffected. The statement should also considn r
the impact of the project on undiscovered mineral deposits that may
exist ani the search for such deposits.

PaaeI Thre - 3?. It has not been determined that fish populations will
benefit Crom increasing the period of tine they will be subjected to ?;.

21 banhf ill flows, therefore the statement that a maximum flow of water
will be a stabilizinq factor on the fish population necds some
.iua iif ications.

Page Three - 37. All three conversions could have significant impact on
plant and animal communities if these conversions ultimately required a
higher degree of flood protection which resulted in further alterations

22 to the landscape. Some estimate of how many acres of each type of con-
version is expected with completion of the project should be given. The
comment by the St. Louis County Planning Commission on page eight - 22
leads us to believe that the Corps has developed this information.

Paqe Three - 40. In view of the weaknesses in the wildlife management
plans implemented by the Corps of Engineers on existing reservoirs, we
strongly recommend that all lands not needed for intensive recreation or23 project operation and maintenance be dedicated to fish and wildlife con-
servation purposes in accordance with a General Plan and be made
available for management by the Missouri Department of Conservation.

Pagle Three - 45. A special study should be conducted to determine if any
24 threatened species inhabit the caves. T._liance should not be placed on a

lack of reported occurrences.

Pageo Three - 60. The final EIS on Meramec Park Lake identified - miles
of floatable river in the Meramec Basin and 343 miles within the drainage
area of Meramec Park and Union Reservoirs. Construction of the two proj-
ects will inundate 19.5% of the total floatable rivers in the entire

25 basin, or 25% of the floatable rivers in the drainage of the two reser-

voirs. As indicated in the general comments, a study to identify the
value of float streams in the Meramec Basin from a national, regional,
and local standpoint should be completed.

4
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Acquisition or subordination of mineral rights also would affect the

wordinq in Part Seven, irreversible or irretrievable commitment of

resources. Acquisition under the joint agreement implies that mineral
26 development would not be permitted and thereby mineral loss to local

and national use should be assessed as an irreversible or irretrievable

commitment.

We appreciate the opportunity to provide our comments.

Sincerely yours,

Special Assistant to the Secretary

Mr. Jack A. Niemi
Chief, Engineerin: Division
Department of the Army

St. Louis District, Corps of Engineers

210 North 12th Street

St. Louis, Missouri 63101
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Advisory Council
On Historic Prservation

May 9, 1974

Mr. Jack Q. Niemi
Chief, Engineering Division
St. Louis District
Corps of Engineers
U.S. Departrent of the Army
210 North 12th Street
St. Louis, Nissouri 63101.

Dear Mr. Niemn:

This is in response to your request of February 25, 1974, for
comments on the draft environmental statement for the proposed
Union Lake, Bourbeuse River, Missouri. The Advisory Council has
reviewed the statement and notes that the undertaking will affect
the Koenig Site and Noser's Mill properties which may be eligible
for inclusion in the National Register.

Pursuant to Section 2(b) of Executive Order 11593 "Protection and

Enhancement of the Cultural Environment" of May 13, 1971, Federal
agencies must, prior to the approval of the expenditure of any
Federal funds on an undertaking or prior to the granting of any
license, permit or other approval of the expenditure of any
Federal funds on an undertaking or prior to the granting of any

2license, permit or other approval for an undertaking, afford the

Advisory Council an opportunity to comment on the effect of the
undertaking upon properties which may be eligible for inclusion
in the National Register of Historic Places. For your convenience,

a copy of the Council's "Procedures for the Protection of Historic
and Cultural Properties" is enclosed.

Until the requirements of the Executive Order are met, the Council
considers the draft environmental statement to be incomplete in its
treatment of historical, archeological, architectural and cultural
resources. To remedy this deficiency, the Council will provide

3 substantive comments on the undertaking's effect on the previously
mentioned property through the Section 106 process. Please contact
Louis Wall of the Advisory Council staff (303-234-4946) to assist
you in completing this process as expeditiously as possible.

Sincerely yours,

Ann Webster Smith
Director, Office of Compliance

A-19



U. S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

REGION SEVEN

April 1, 1974

IN REPLY REFER TO

07-00-ED
Mr. Jack 1. :iemi
Clhicf, Engineering DiYi.sion

1)portrniit ol the Army
St. Loois District

Corps of Lngineers
211- North icc'fth Street
St. Louis, Yissouri 63101

Dear M!r. N;itmi:

Our review of your Draft Environmental Statement for Union Lake, Bourbeuse

River, Missouri, developed the following comments. The review has been coor-
dinated with our Secretarial Representative.

1. Part I, Paragraph II, AUTHORIZATION AND HISTORY OF THE PROJECT gives

the cstimated cost of relocating Missouri State Highway 185 at a location and

elevation compatible with Union Lake requirements to be approximately $3,000,000.
It is not clear if this cost is directly related to the Union Lake Project over
and above the cost of the reconstruction of Highway 185 if Union Lake were not

developed. A clearer explanation of the project's impact upon Highway 185 will
be presented if the costs of reconstruction of Highway 185 as a result of the

project are compared to the costs of reconstruction without the projec" in the

Final Statement.

2. Route CC, a part of the Federal-aid System, crosses Big Creek within

the Flood Control Pool. Other local roads are also within the Flood Control

2 Pool, however, we could find no discussion on whether protection measures will
be taken to prevent damage or failure to these existing roadways due to fluc-

tuating water levels.

3. Part I, Paragraph IX A, RECREATION, indicates the project will support
an annual visitation of 1,878,000 recreationists within the first 3 years of

project life, with use expected to increase as facilities are added. Of this,
some half a million visitors are to be accommodated on Corps-constructed facil-

ities. Based upon the planning assumption that 80 percent of the visitors
3 come from sources within 100 miles of the project, there may be impacts upon

highuays leading toward the project from population centers within the 100-mile
radius, primarily the St. Louis metropolitan area. When the projected recrea-

tional use generated by Union Lake is combined with the projected use to be

generated by the Mernmec project to the south, it becomes evident that heavy

-more-
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peak traffic flows will occur on 1-44 and U.S. Highway 50 west of St. Louis.
Those impacts should be discussed in detail.

4. Part I, Paragraph XII, PLANS OF OTHER FEDERAL AND STATE AGENCIES. We
suggest the plans of the Missouri State Highway Department for Highway 185 be
discussed in detail here. Presently, their plans are mentioned in various

4 parts of the Statement with no full discussion in any one place. In addition,
information concerning relocation assistance needed as a result of the highway
reconstruction should be given.

We appreciate the opportunity to review and cotmment on this Draft Statement
and look forward to receiving the Final.

Sincerely yours,

John B. Kemp
Regional Highway Administrator
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V\ UNITED STATES DEPARTMENT OF COMMERCE
.Thu Assistant Secretary for Science and Technology

Washington. 0.C. 20230

April 1-, 117-1

Mr. Jack R. Nihu1-

Chi It ~ i i ci~ Division
St. Lou is District, Corps of Enl(inieers
21o No rth iI2til Strct

St . Lcm i 5 MiSsouiri 3,101

Re~eT_\o LI SED-BR

DarMr. N icQHU

The dlra-t environmental impact statement for Union Lake,
Bwurlbuso, River, Missouri, which accompanied your letter
of Februiary 2 i, 1l.)7 4 , has been reviewed and the followving
cowmw uts are o'f red for your consideration.

The onvironnwental impact statement indicates that no active commercial

iishcry ex\ists, but that populations of those species categori;'ed as
conrvuxw cial, nam-ely catfishes and freshwater drum, could increase in
the in-poundmu tts c reated by project implementation.

A search of our geodetic control data publications indicates that

2construction of the Lake should not result in destruction or damage
to anyv network mionuments.

Thank youi for giving us an opportunity to provide these comments, which
wev hope will be of assistance to you. We would appreciate receiving a
copy of the final statement.

Sincerely,

6 ideyR llrr

Deputy Assistant Secretary

for Environn-tal Affairs
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF ECONOMIC WASHINGTON, D.C. 20506

01OPPOIT11NITY
August 22, 1973

MEMORANDUM TO HEADS OF ALL FEDERAL AGENCIES

SUBJECT: Meeting Requirements of National Environmental

Policy Act of 1969 (NEPA)

The Office of Economic Opport'nity is in the process of being

reorganized. During this period of reorganization, the agency

will not undertake any actions with regard to either Environ-

mental Impact Statements or comments as to same, pursuant
to the National Environmental Policy Act of IQ69. It would be
in keeping with the neaning and spirit of the NEPA if future
activities were subjected to the Office of Management and
Bud k': Circular A-95 clearinghouse procedures and submitted
to interested and aftected local community groups and organi-

zatin'sfor J a n -nments.

Director

Intergovernnmental Relations
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EXECUTIVE OFFICE
STATE OF MISSOURI

JEFFERSON CITY
CHRISTOPHER S. BOND)

GOVRNOR June 17, 1974

Colonel Thorwald Roger Peterson
District Engineer
St. Louis District, Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear Colonel Peterson:

This is in response to your request for my review of
and comments on the Union Lake Draft Environmental Impact
Statement.

At my direction, the appropriate agencies of the state
conducted a thorough and objective evaluation of the feasi-
bility and effects of this project, utilizing the EIS and
other sources of information. I conclude from this review
that Union Lake as proposed would be of high quality for
recreational purposes, provide significant opportunities
for flatwater recreation and associated activities, create
a source of water supply of potential value in future years
to area communities, and provide a measure of flood control
for the developed areas in the downstream reaches of the
basin. Although there would be some limited adverse effects
on the natural resources of the area, benefits of the pro-
ject are significantly greater; therefore, the project is
acceptable to the state.

Ile did, however, encounter several deficiencies in

2 the EIS process which we hope will be overcome to provide
more information toward the planning of the other Meramec
Basin projects.

I. The loss of natural habitat could have a significant
3 impact on wildlife. It is imperative that the Corps recognizeIthe importance of providing suitable lands for the mitigation
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Colonel Jhor' ald Roger Peterson
.June 17, 1974
Page 2

of wildlife losses. The attached letter from Mr. Carl R. Noren,
3 Director of the Missouri Department of Conservation, discusses

this matter in greater detail.

2. It is recommended that present guidelines used in
determining the recreational use of proposed projects be
improved in the future so they yield more representative
values; this matter is discussed in greater detail in the

4 attached letter from Mr. James L. Wilson, Director of Missouri
State Park Board. The University of Missouri - Columbia
has desioned and applied useful criteria in assessing the
recreation benefits of the proposed Pattonsburi project and
may be of service to you in future projects.

3. Information in the EIS regarding agricultural losses
should be more detailed and we hope the Corps will emphasize

5 the need for closer scrutiny of the values of permanent
loss of farmland in return for increased protection in other
areas. With re.ir to water supply, the Missouri Geological
Survey has conc iided that more groundwater is available in
the upper reaches ,,eir 3ullivan than the EIS indicates; I

6 understand that this conclusion is based on more recent
information than was arailable to you and that this data is
being forwarded to your office.

These dificiencies made it more difficult to determine
the true feasibility and effects of Union Lake. We could
not make a determination at this time of Pine Ford, 1-38, and

7 Irondale since sufficient information has not been assem-
bled by your office. As studies progress on these remaining
three Meramec Basin projects, it is imperative that state
government be involved in all phases of the planning process.

Missouri has seven i)istrict-level Corps offices, each
working rather independently on projects in our state. We
recommend that the seven districts combine their efforts in
determining such essential state-wide impacts as the need

8 for outdoor recreation opportunities and the loss of pro-ductive farmland and wildlife habitat. In this manner the
Corps can assist the state planning efforts considerably.
I welcome the initiative you have taken in working with the
other District [ngineers toward this end.
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Colonel Thorwald Roger Peterson
June 17, 1974
Page 3

Water resource planning in our state is of vital im-
portance since decisions we make today will effect many
future generations of Missourians. I endorse Union Lake and

9 believe it will be very beneficial to our citizenry and be
of high quality. The opportunity to review and comment on
major proposed reservoirs is appreciated and I thank you for
your close cooperation.

Sincerely yours,

CSB:mnc

Enclosures
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,IISSOLRI D1.1AT.INT* OF C()NSRVATION
i 7

21)01 North ITon Mic Dox Jcrrcrson Cvy Missour 65101

/ /~P. 0. ox ISi - T¢'ltpho1C ;I1 '51 U15

____CARL R. NORIN. Dirccror

June 6, 1974

Honorable Christopher S. Bond

Governor of Missouri

State Capitol Building

Jefferson City, Missouri 65101

Re: Meramec River Basin - Union

Reservoir - Draft Environmental

Impact Statement

Attention: Mr. Marvin Nodiff

Dear Governor Bond:

Several items of special concern to our Department were noted in reviewing the
Corps of Engineers' Draft Environmental Statement for Union Lake (February

10 1974). One is the proposed warm water hatchery facility downstream of the dam

and another the mitigation of terrestrial wildlife habitat losses. Detailed com-

ments on these and various other items are enumerated on the attached sheet.

Provision of water supply facilities capable of serving a warm water hatchery

was suggested as a desirable project addition in view of the proximity to metro-

1t politan St. Louis. Future needs for such a facility are not definitely known: how-
ever, with the water supply available, developing a hatchery to assist in meeting

future metropolitan area fishing needs would be greatly simplified.

Of greatest concern are the anticipated adverse project impacts on wildlife as
related to the project area terrestrial habitats. These losses have not been

quantified in terms of habitat units or values foregone. Contrary to the EIS
(Three-37. 3. Line 5), techniques do exist for demonstrating impacts on wildlife
without and with a project. Personnel of the Bureau of Sport Fisheries and

Vildlife and Department of Conservation are prepared in 1974-75 to evaluate
the project and its influence area to document the situation. Such data would

be valuable for future reference.
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Governor Bond
June 6, 1974
Page Two

The project as authorized does not provide for mitigating terrestrial habitat
losses. A general evaluation of anticipated project effects on wildlife was made

by our personnel. Numerous meetings were held with the federal Bureau of
Sport Fisheries and Wildlife and with the St. Louis Corps of Engineers District
personnel to discuss and negotiate ways to resolve the problem. General agree-
ment was reached on blocks of upper reservoir border lands that could be
developed and managed to partially offset terrestrial losses. Federal construc-

13 tion agency responsibilities for development as to location, amount and type have
not been established. Neither has the operation -maintenance responsibility been

settled. Since the Office of the Chief of Engineers has not yet approved the
recommendation of the St. Louis District for additional lands, we are at a loss
to know how to respond. It is definitely in the best interest of the State of
Missouri to have these matters with respect to wildlife as fully settled as are
the details on other project features.

We are pleased to offer these comments.

Sincee

CARL R. NOREN
DIRECTOR

cc: Mr. Terry Rehma
State Clearinghouse Coordinator
Department of Community Affairs
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UNION RESERVOIR

DRAFT ENVIRONMENTAL STATEMENT

Miscellaneous Specific Comments

One-8-C.l -

One-13-VI.A -

One-23-C -

Refer to warm water hatchery. It is good planning and wise to
14 build to meet possible future needs. The Department ol (-onsr-

vation is not now committed to a time table for hatchery con-

struction or even to ever constructing a hatchery.

One-li-B (Paragraph 1 and 2) -

Clearing of reservoir. Downed timber in some locations could

be Jesirable for its fisheries values. A minimum clearing

15 policy if followed would help achieve maximum reservoir values

for fish and wildlife and also to some degree serve in reservoir

zoning.

One-ir C (Paravraph 2) -

One-12 (Plate 41 -

One-14-VIII lBottoi. 'aragraph) and Table 3 -

One-18--. (11ar.Ar,,p -.

Seven-I (Paravr tti mr

Project land additions. Reference is made tnroughout the report

to the proposed cquisition of an additional 4,200 acres in the

upper reaches of the lake. The specific location (s) of the lands

16 is not shn, vn on the project maps. Is it definitc that the land

will be acquired', Does the 21,993 acres of fee and easement land

include the additional lands to be acquired for fish and wildlife

purposes ' What will be offered under a General Pla,

One-15 (Paragraph 1) -

Acquisition Criteria. Experience on other projects indicates that

17 exceptions to the 300' buffer strip criteria 
should be kept to the

very minimum to prevent future encroachment on project lands

and to maintain high aesthetic qualities.
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One-16 (Parasrapi. 2

Three-56-l.a -

Recreation Areas. The Department of Conservation is not

18 at this time committed to manage any recreation areas with
facilities developed for high intensity use.

One-18-E (Line 7 and 8) -

Warm water discharge. More accurately stated, a warm
water fishery will still be possible downstream. "This pro-
vision will insure preservation of the existing downstream

fishery" is not necessarily true.

Three-40C (Paragraph 3)
Three-58 (Table l'Y

How and when will the 'detailed wildlife management plan" be

20 developed' Will implementation, operation and maintenance
cost be at project expense 9

Three-40C. l.a

Total habitat loss is the overriding factor for deer as well as
21 for other species. Cropland represents only a portion of the

picture.

Three-5 -

Since mosquitos are excellent fish food, leaving fish cover

22 wherever possible through reduced timber clearing might
further alleviate any anticipated problems.
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Cla~de A J ,UC v.C- -

hu o tCC ,

June 14, 1974 G.,o,

R~cho~d PA A..
JeltCrCco C *,

Joe R E.~ ,

Cos', e

Honorable Christopher S. Bond
Governor of Missouri
Executive Office
Capitol Building
Jefferson City, Kissouri 65101

Dear Governor Bond:

In response to your request, we submit the following conents in regard
to the Draft Environmental Statement for Union Lake as prepared by the
St. Louis District Corps of Engineers.

During our review of the EIS and discussions with the Corps of Engineers,
they indicated that the primary recreation market area of a Corps of
Engineers' lake project is within approximately a 100 mile radius of the
project.

In applying this guideline to projects similar to the proposed Union Lake
we find that the following existing or proposed projects overlap the
Union Lake (Meranec Basin) market area: Carlyle, Shelbyville, and Rend
Lakes in Illinois, Lock and Dams 24, 25, and 26 in Missouri and Illinois,
Cannon, Long Branch, Harry S. Truman, Stockton, Pomme de Terre, Table
Rock, Clearwater, and Wappapello Lakes in Missouri, and Norfolk and Bull

23 Shoals Lakes in Kissouri and Arkansas.

This indicates that the market area of the Meramec Basin projects are
overlapped by fourteen other projects. Seven of these projects are shown
to be competing for the St. Louis ,Metropolitan market area.

In order to determine the potential visitation to Union Lake and the
other Neramnec Basin projects it appears that it would be necessary to
determine the recreation demand of the market areas for all competing
projects and then deduct the existing supply. If this methodology were
used it would more clearly reflect the needs that could be met by each
project, making it easier to project attendance.
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I lno rabIe U11. Is Lc kor S. Bond
JLu1e 14, 1974
Pa- e 2

"lhe EIS statcs the lae will "...increase the opportunity for recreation
on the 32 r,niles of U',v Lourbeuse River below the dam and 60 miles on the
Mcra ec River....

24 The Corps of E-nineers is acquiring land ir-nediately below the dam that
could be developed for access to tie river. Additional facilities should
Y- provided, as part of this project, to provide access to the lower
readies of the in proved stretches of river.

Thie Corps of 1ngineers should complete a survey of project lands identify-
ing potential sizes that night qualify for nomination to the NPtional
Register of iiistoric Places. TIhe final disposition of these sites should
be discussed.

6 More consideration should be given to the discussion of site analysis in260
relation to the carrying capacity of recreational areas.

27 On Page Two-SO, Montauk State Park should not be listed as being in the
iMer,'.ec Basin.

28I Population projections should be given for the entire project market area,not just Franklin County.

29 As a result of this review it is my opinion that the State of Missouri

should continue to support the Union Lake project.

Sincerely yours,

MISSOURI STATE PARK BOARD

James L. Wilson

Director of Parks

JLW: KO: ab

bcc: Mr. Marvin J. Nodiff

Mr. Ken Otke
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CHRISTOPHER S. BOND

MISSOURI STATE PARK BOARD JAMES L. WILSON

BOARD MEMBERS

K'~ ~ ~ ~ ~ ~ ~ .. ...K. fl,~ ,, ii K U.. 'L. Of )t 1 . -~ 4 9 ~ ~1' C.: u ~ •. i L ' ," ;, > " ",b ,$ d: " I,:TI I , 65201 •314 149 O6 2LP " ""

April 26, 1974
-, 016R %1,

Col. Thorwald R. Peterson
District Engineer
St. Louis District
Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear Col Peterson:

The State Historical Survey and Planning Office has reviewed the Draft
Environmental Impact Statement for the Union Reservoir on behalf of
Mr. James L. Wilson, Missouri's State Historic Preservation Officer.
Although there are no sites currently listed on the National Register
of Historic Places in the project area, two sites are under study as
mentioned in the Statement. These are the Koenig Shelter and Noser's
Mill. These sites will be presented to the Missouri Advisory Council
on Historic Preservation for their recommendations at their June
meeting. Meanwhile, these sites have been submitted to the Secretary
of the Interior for determination as to their worthiness under the
provisions of Section 2(b) of Executive Order 11593. When such a
determination is made, these sites will receive the full protection
of Section 106 of the Historic Preservation Act of 1966.

The sections on the historical resources of the area are far from
complete. A brief perusal of Caldwell's Historic Sites Catalogue and
two interviews do not constitute an adequate survey of this area. A
cursory survey, undertaken by two of our staff members in early April
revealed many mid and late nineteenth century structures that appear

2 to meet the criteria for the National Register of Historic Places.
With the exception of the Noser's Mill discussion, it becomes apparent
that little or no field survey of the area has been conducted by a
competent historian and/or architectural historian as required by
Executive Order 11593. We highly recommend such a survey prior to
preparation of the Final Environmental Statement.

Although an archaeological survey of the area has been made under the
provisions of the Reservoir Salvage Act of 1960, it must be remembered

3 that such a survey does not necessarily fulfill the requirements of
either the National Environmental Policy Act or Executive Order 11593.
Shoreline sites affected by wave action and erosion, sites in the flood
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Col. Thorwald R. Peterson
April 26, 1974
Page 2

pool elevations that will be affected by a fluctuating water table, and
sites in the public access and recreation areas should be surveyed to
supplement the past data and complete the prehistoric inventory of
the area.

Thank you for allowing us to comment on this project. If we can be
of further help, please do not hesitate to write or call.

Sincerely,

STATE HIST RICAL WY AND PLANNING OFFICE

(Mrs.) Sus/B. Traub
Research ssociate

SBT:bgg
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i-A; H KIRK'VOOD ROAD KIRK\'OOD MO. 63122

Phone 966-8550

April 15, 1974

Mr. Jack R. Niemi
Chief, Engineering Division
St. Louis District
Corps of Engineers

210 North 12th Street Ret Environmental Impact Statement

St. Louis, Missouri 63101 - Union lake

Dear Mr. Niei:

Herewith is our comment on the Environmental Impact Statement for
Union Lake.

The statement covers the subject and is well done. It reflects the
planning that has been done on the lake through the careful and compre-
hensive investigation, and the coordinated effort thereon, by local, state

and federal interests. Backed by the Basin-wide environmental study by
your office, and with the extensive coverage of subject matter in the state-
ment itself, it conetitutes a proper expression under the law of the
various impacts that go with the project.

There is no doubt in the view of the Association that Union Lake is

2 the most suitable alternative for handling the needs of the people and
resources of the area, as provided for in the Basin plan.

2The Meramec Basin Association continues its endorsement of this
project.

Sincerely,

/ James F. Gamble
President

J FG/nhr
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M1ISOUR SPELEOLOGICAL SURVEY Inic.
I NOAO-PROPI .tFFILIATiON J' CAVIN. QWMUCrS

Pieaq. Addii
Reply T',

;ho:ia -. Cravens
(,hairpe-ori, Soc/Anthro i4-pt,

3 1 J' enld ilyd.

ititt

- oi7C~~~~!r it' rt'SpOnS-( o\' eIltslto ftir.tVr)

Srhe C ollmtent t? the' )isNi S r -c leol oL ca t Sre

hc, ,1, t I TINT r-11t t-al Sta I emln ti on Mik cltres r1

SoIve cotoi cal Su rvuv has "' the( tot tei part oi the i ast two
Ja .t 1td to Iocati: , record, expilore, conserve and res:earch rhe

Vc to' , t tu 1treofijsoLeri it As a resulit of oor f forts i n
011 or~ amv ment~ioned activitie-S, we havu es tablishted certain in-

a o i i t t'swhicht we consider essentijal for the deve I opzsorti of
at 11w a -Ctreo the environment of a c iven cave. These otide-

tO '11O Ot', cn;ire :1 t i mal and! il no way represent the opt -ir i;t cijveraS 00 for-

a l,,v-ot c,'Jve It is rho( feolIing of the M'isqolui 5
np eloical -trve%. (as

e arly indticated tothe Uited States Army Corps of I ntzincerc ita cor nilnca-
Li- irm IiSO-ii peco o,,iajSLrv v oi Nv ,1971 reli rp to th-e

.Levi -1and supplerlontd Draft En ironinlental Statemnent for >,erarcoc Park I ake
and Mle r r':ar l')haan nvr natena Impact Statement lohich seeks

to conform to Lhe intentt antd purpose of' the National 'owl roniteattal Policies
Ac tt 0I 19Vt9 T') -190 ':lICOIt Id c ontaina the fo 1 1ow inc data on eachi stod eve rv cave
o' jrtt' at th- area invol1'rtd

NISSOC'gI SPELE0l fiGLCAL S;IKF:Y CAVE? IIEPowT it DL1' 1ST

1. N rrativi: description of the cave containing all significant aspects of the cave.
C1, c t roo- I'llis Should indlicare a] I import ant t'tol tyira aspecteo of

tht cax . , sitch as the formation in which Iei cave iq deooloped. t~cne ral devel op-
'1~ ~~ir: pf .S 4 .m pec ific geol opicl aI asp'c ts of i 'iportonce in the cave.
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3. Hydrological report. Description of the hydrology of the cave itself
and particularly the relationship between the cave and the general hydro-
logical aspects of the area in which it is found.

4. Biological report. A listing of all species of life found in the cave,
including data concernin; nopulations of various species, and habitat lo-
cations within the cave.

5. Cave nap. It is considered essential for any adequate understanding of the
cave to possess a relatively high quality map which allows for the geological,
hydrological and biological reports above to be placed in the context of a
specific cave and thereby allow for the development of an understanding of
these three variables' relationship to one another.

6. Entry photographs and photographs of significant aspects of given caves.
7. Additional reports concerning such topics as archeological and paleontological

aspects where necessary.

The Draft Environmental Statement Union Lake Bnurbetisa River Misgonri is
unquestionably inadequate. It does not contain for any of the caves in the
project area even one of the seven necessary reports referred to above. The
Missouri Speleological Survey is somewhat dismayed over what can only be in-
terpreted as a flagrant disregard for National Law. The Missouri Speleological

2 Survey would like to request that the United States Corps of Engineers seek to
comply with the purpose and intent of the National Environmental Policies Act
of 1969 and modify the current Draft Environmental Statement in such a way so
as to provide an adequate understanding of the speleological environment of the
area in question.

Sicrl us

~homas F. Cravens
President,
Missouri Speleological Survey

TFC/bmk

A- 37



FORESTS *RECREATION *FARMS * FISH & WILDUrE *NATURAL BEAUTY

CITIZENS COMMITTEE TO
SAVE THE MERAMEC, INC.

ABox 88, Leasburg, Missouri 65535

Bob Thomas, President - Al "Bud" Dierking, V.P.

Eett 77. Schueter
V. P. CCS
?,.R. #2 Box 161
Bourbon, 'o. 65441
April 5, 1974

Deurtnient of the Army
St. Louis District, Corps of Tagineers
210 i'orth 12th Street
St. Louis, 11o 63101

Re: Draft Environmental Statement Responce--Union Lake

Dear Sir:

Once again the Corps of Engineers has done a very admirable

job of compiling a literal wealth of figures and statistics. The

careful study of these volumes will, no doubt, bring a far greater

understanding of the Bourbeuse River system to a relatively few
people.

In depth this Environmental Statement, although quanitatively

impressive, seems to be beating the same old drum for the same old

reasons. Taken in the order of their economic importance we have the

seven project purposes as follows:

Recreation

Recreation is at present a very important pert of the activity
in the Ferarec Basin which includes the Bourbeuse River System. The
r nlv for:s of recreation activities that would be enhanced by the

thiiallation of impoundments are water skiing and power boating,

2 which according to the Outdoor Recreation Resources Review Commission
will comprise only 55) of future recreation demands. Activities such

as etreai- fishing, hunting, river boating and canoeing, nature study,
and the simple enjoyment of a rural setting in a natural environment,
will all be drastically diminished by the completion of the Union Dam.

All future recreation needs of the Basin can be easily met by

the stritegic installation and maintainance of open space parks ond
access points along the river. The requirements of the Metropolitan

Ft. Louis Area can far more adaquetly be served by a Lower Meramec
3 Recreation Area at just a fraction of the cost of the now proposed

Meramec Basin Plan. The adoption of such a plan would also serve
the purpose of flood control by negating the possibility of urban

encroachnent on the flood plain.
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(2)

Draft Environmental Statement Responce-Union Lake April 5, 1974

The Statement assigns a questionably large figure to the
recreation benefit to be derived from the Union Lake. It is not at

4 all clear whether the Corps has asuigned dollar values to the recre-
ational activities lost to the project or whether this figure is
considered in the cost column.

Flood Control

Man has been practicing structural flood control for 4000 years
with approximately the same degree of fnilure each and every year. ITe
spend ever increasing millions and even billions on flood control

5 projects ancl our flood losses have risen more than tenfold since the
1930's. It is hih time we stop trying to regulate the apparently
uncontrolable flood waters and concentrate on the folly of placing
development in their path.

This Statement indicates that 8,574 acres of agricultural land
6 will be irretrievely committed to the project. I found no indication

of the value of the product from this land or that the particular
value is, as well, a cost of the project. This should be incorporated.

Rer.lation of Stream Flow (Water Quality)

The arbitrary practice of increasing strea- flows to abate
7 pollution during low flow periods is clearly contrary to directives

expressed in the Federal Water Pollution Control Act, and requires
no further comment.

Water uL

The Missouri Geological Survey tajd Uater Resources states
Vit the ground water supply in the Mervanec Basin is adaquate to meet
all foresoeab e needs. The Corps has again used questionably large

8 population and demand figures in projecting future water needs in
the Lower Basin. These requirements could yet be more adaquately met
with water from the IYissouri-Mississippi System, one of the mightiest
river systems on Earth.

9. It is far more economicnl to utilize ground water supplies

9. which require no elaborate purification. The cost of purifying
surface waters in relation to drilling wells in tremendous.

The l!ersmec Basin is blessed with one of the highest quality
ground water supplies in the Nation. The completion of proposed Corps

io of Engineers projects would place this resource under the threat of
irrevocable contamination by leakage of surface waters into the
ground water supply. We have no assurance that such a catastrophy
would not occur. The Draft EIS states, "Drilled wells within the
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Draft Environmental Statement Responce-Union Lake April 5, 1974

Water S ln Iv (cont.)

lake and project boundaries would be sealed or plugged in a marer to
prevent polluition of ground water." Our water supply is perhaps our
greatest gift from nature. The possibility of its contamination is
in itself enough reason to abandon the Union Lake and the entire
Meramec Basin Plan.

Fish Pnd :ildlife Conservation

ebster defines the word conservation thusly:
(I) a conserving; protection from loss, waste, etc.
(2) the official care and protection of forests, rivers,

etc.
We suggest the word, conservation, be deleted from this heading as
the project does not involve itself with conserving numbers or species
of fish, wildlife, or vegetation.

A net increase of 250,690 annual fisherman days is claied by
the project, including 10,320 days on te downstream reaches. We

12 wonder if this figure is also included in the 18,000 days claimed
for the downstresm reaches of the Meranmac Park Dam, and tether
proper account was taken of the fishing activity now existing without
the project.

The Missouri Department of Conservation has agrced to build
only a fish hatchery below Yeramec Park Da.. "e've seen no evidence
to indicate funding or authorization for similiar development at

13 other sites is available. It seems the Corps is trying to sell this
qiestion on "could be" rather than "will be*. A similiar situation
e d'ts in the coordination with the Vissouri State Parks Board with
ragard to state participation in recre.-tion areas near the lake.

The entire fish and wildlife benefit could be accomp2ished
14 £'n more realistically and economically through other non-structural

r-nns, thereby holding true to the meaning of the term "conservation".

ArSa Develonment

The benefits of local economic development are another iyth
aimed at selling the project on "could be". The logic involved in
assuming the labor force utilized in construction of the project
would otherwise be unenployed is not evident. It is also pertenent

15 that all Corps projects that we have the particular information on
were built by non-local contractors, usually from out-of-state. A
recent example is the awar7 of contract for construction of the accesf
road and Administration Building at proposed Vieramec Perk Lake. This
Contract went to a company from Nebrasua.
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(4)
Draft Tjnvironrnental Stnterient Responce-tnimi Lake AFIri 5, 1974~

Area Developnent (cont.)

The other more publicised economic benefit o.. a t:urist econoay
seer's to be, at best, sUprficial. Ultimately, local Vo~ernmently
agencies would be required to nrovide all r-inicipJ. services to this

16 nov without sufficient ta-ation ard rev 3nue returns. Our original
16 and now permanent econormy world be replaced or control) ci by one of

non-local conglomerate type investrents. This type of a~tivity brings
only & rela~tiv'ely few meniql -'ge nto the local coxminity and the
bulk of the revenuiev pass through -nd out o0> the aren.

T touce Docirient #6836 states that rndrnmm develorll-iet of reser-
voirF in the P'eranec 1),rsin would ar-ount to n. reduction ii) the Missirs-

17 ipi flood rt.-ge of l ess than oc.e tenth of one foot on the Cairo Cv.;ge.
In vinv Krth irsi rr,!fii-n-nt cortrih-iticn t'ie Basinri rr*.k to the

~i s~4~p Syte,~ beniefIt tc navic:.'.t1n see!s to be rather

18 'nThe Union Lpj' e Project .nd Vleranec Basin Plan are bared on
e-rtiq-aated needs and trumped-upT rpnvirr'entv. Al v-evrrn prviject

18purposes can be ei4ther accor.iplirlieC throuirh other :orr- nccertal2o
nct'ns, or arq not valid.

19 ~ The -rnrjpct i;. a vita link in the propose,] ain Pl~an. The
"Plan" nd t "Profects" are mutually cloprendrant Un)on ene'- other.

19 mis rtrterert Ir. Incomplete np it 1Pr,,s or7y vith 'Uhe -Ocurbenise
Project ord not the Rva-~ ]3S4n Plan.

7Te reOn)ize tlit The Corrs of --nginecrs prohably hna a very

20real adr wnrth-hil e role In oizr prerent dr'y econor.y. 77e suEgest
20 they 'elinquirh FO- activitv in the !Thranme Fasin n1 get at thi-se

11c, alVTrrciati- te op-,,ortun~t: to respond to thi -tat-erient.

Sinc-.re~y 7Thurc, S*.nc~rely Yours,

RnY.r'-t T. Thr'7,tis - 2rnt '. Sch'ueter

Pres. ~~ .T W
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Missouri Chapter
of the

American Fisheries Society

CHARTERED MARCH 10, 1964

March 18, 1974
Route 1, Box 208
Lohman, Missouri 65053

Col. TIorwald R. Peterson, District Engineer
U. S. /,rmy Engineer District, St. Louis
Corps cf Engineers
210 Ncrth 12th Blvd.
St. Louis, Missouri 63101

Dear C:lonel Peterson:

We have received for review the Draft Environmental Statement for Union Lake,
Bourbeuse River, Missouri. We appreciate the opportunity to comment and will
forward our comments to you by April 15, 1974.

Please address future correspondence involving the Missouri Chapter, American
Fisheries Society, to me at the above Lohman address.

Thank you.

Sincerely,

Lee C. Redmond

Secretary-Treasurer

LCR:cs

cc: Mr. Niemi
Dr. Rosebery
Mr. Funk
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SOCIETY FOR THE STUDY OF AMPHIBIANS AND REPTILES
PUBLISHER OF THE JOURNAL OF HERPETOLOGY, FACSIMILE REPRINTS IN HERPETOLOGY.

AND THE CATALOGUE OF AMERICAN AMPHIBIANS AND REPTILES

ADN HAME JR Arl ii.... . '' I ... ... 5 April 1974

JAMES A 0IXON

MAX A NICEERSON

HENRI C SEIRERT

.. Jack R. Niemi
Chief, Enqineering Division

...... ~Dept. of the Army
. St. Louis District, Corps of Engineers

CLARENCE JCCOT 210 North 12th St.
.. St. Louis, Missouri 63101

WILLIAM * MILSTEAD 1973)

... .. L ...... ..... . Dear Mr. Niemi,
JAMES C VIAL. 17

JOHN S APPLEGARTH 19151
..... P ! .H 19. The following letter concerns the Draft

PL . Environmental Statement - Union Lake - Bourbeuse River,
,, P...o, Y ,o d I Missouri.

On page three - 36 of this statement under (2) (a)
__ .E z amphibians is the statement that, "All of the species

..°IP.HT ..C.' ..0I that occur in the project area are expected to continue
HENRY S PITCH I.... existence in that area." There is every orobability
MAJI E.FUEKADA

STANLEY W .OR.AM that this statement is incorrect! The primitive giant
,"G ,, ........... salamander, Cryptobranchus alleganiensis (Hellbender)..... XL,.. .. is a resident of theourbeuse River (Nickerson Mays,

PETER C NPR4ITCHARD Ie~I .1973b). Its populations are rapidly declining
WILLIAM F PYOURN

.....* ", ......"throughout its range and it is a valuable ($15 - $35
ARER.T S C ,HWATZ live) economic species (Nickerson & Mays, 1973b). It
HOBAR.,.M SMITH is known that populations "die-off" when reservoirs
.EHUDA L WRNER are constructed (Gentry, 1955). The reasons for

A' ,.W .
. . , - .. Edr death are now established! Although they have lungs,

probably hydrostatic structures, their respiration is
S..........primarily cutaneous (Guimond & Hutchison, 1973). Their

epidermis is somewhat thick and only the lateral folds
are highly cutaneous (Noble, 1925). The hemoglobins

;........ have a low oxyqen holding capacity and Missouri populations
NERNHO. G H OR, NG E!.1, are biochemically and physioloolcally unique in havinqa single hemoglobin which has no Bohr effect (Taketa &

Nickerson, 1973a, 1973b). This may add to the actual
commercial scientific values of Missouri populations!
A qreat number of researchers are currently studving
these (Nickerson & Mays, 1973b). Crvptobranchus can
withstand higher temperatures than many suspect
(Hutchison et al., 1973). However, they can do so only
by behavioral adaptations, with great enerqv expense
("rockinq"), and only then if the water is reasonably
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2.

well oxvqenated. In Southern Missouri Cryptobranchus move to riffles when
water temperatures reach 70-72' F. Theyaittua-1y -ove from hiqhly oxynenated
still water to hinhly oxyqenated moving water (Nickerson & Mays, 1973a;
1973b). A dam would destroy this habitat and Crvptobranchus populations.
In one Missouri river (North Fork of the Jhite liver)7Trvptobranchus
ponulations may reach a density of one hellbender/8-ln sq. meters.

2 From a strictly economic viewpoint this c)uld mean, S15-35/8-10 sq. meters
in commercial retail value. Even a preserved snecimen, with no data,
brouqht $4 in 190 ard more today (Nickerson ?, Mays, 1073a; 1973b).
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Taketa, F. and M. A. Nickerson. 1973b. Hemoqlobin of the Aouatic Salamander,
Cryptobranchus. J. Comp. Biochem. & Physiol. 46(A):583-591.

Sincerely yours,

Max Allen Nickerson, PhD
Head - Vertebrate Division
Milwaukee Public Museum

and
Research Associate
University of Wisconsin-
Milwaukee
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16 April 1974

Jack R. Niemi , Chief, Engineering Division
Department of the Army
St. Louis District, Corps of Engineers

210 NorLh 12th Street
St. Louts, Missouri 63101

Re: Draft Environmental State, Union Lake

Because of limited time I will only comment on that part of the draft environw nt Il

impact statement that I am most familiar with, namely the botanical discussions.

1. 1 am extremely skeptical of the data provided on the vegetation within the
proposed lake. The data is very general and inaccurate. For example, the I (ora
of the Meramec basih listed in Table 18 (not 21 as referred to on page B-I) is
inaccurate. Taking just the first page alone there are more than a dozen spccies
that are not known from the area of the lake or even the Meramec River Basin. I
suspect that the compiler never set foot in the field. It appears that it was
compiled from Steyermark's flora of issouri. it in no way represents what is
actually known to be present. The site data for forest composition is also sn:;-

2 pect. No reliable field data is cited and no indication of the extent of each
type of forest site is indicated. Without spending an inordinate amount of r,

Stime I cannot begin to list all of the inaccuracies I have noted on bot anical

3 data a lone. If the rest of the report has been prepared as careless]v, then ia\cn
help the people Who Must u[Se this report for making in evaluation of this project,

2. 1 do not find any meaningful analysis of the loss of agricultural land in
the area, The U. S. can ill afford to lose much more agricultural land. Hlow
much agricultural land are we sacrificing to "protect" downstream bottomland

4 from flooding. Nor is the argument, put forth in several places in this report,
that the area might be damaged by urban development if not controlled ver con-
vincing, The answer to this problem should be better land use police, not
IfIood i ng itL

Paul L. R efir ,Jr.
Professor of I IIt, Sciences
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March 5, 1974

Mr. Jack R. Niemi,
Chief, Engineering Division
Dept. of the Army
St. Louis District, Corps of Engineers
210 North 12th Street
St. Louis,Missouri 63101

Dear Mr. Niemi:

We wish to acknowledge the receipt of your gift of

(3) sets DRAFT ENVIRONMENTAL STATEMENT FOR
UNION LAKE, BOURBEUSE RIVER, MISSOURI, 2 vols.

Please accept our sincere thanks.

Yours very truly,

(Mrs.) Doralouise B. Brewer
Supervisor, Technical Services
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