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Governor ' s Inter-Agency Resource Counc1l 
Grimes State Office Building 
Des Mo1nes , IA 50319 

Dear Mr . Greiner : 

Environtology Council 
141 Bessey Hall 

Ames, Iowa 50010 

Telephone 515-294-7252 

July 2, 1973 

We are pleased to submit to the Council and 1ts respective 
state agenc1es this review report of the Technical Task Force 
concerning the Saylorville Reservoir Environmental Impact Study. 
The study group, composed of technical staff members of the 
several state , county and local agencies concerned with the 
reservo1r development and of invited observers from environ
mental organ1zations , has made a thorough review of four major 
problem areas . These include : (1) study of the environmental 
impact of reservo1r operation and its flood control fluctua
tions in the reservoir reach of the Des Moines R1ver with 
specific emphas1s on timber clearing , vegetative management, 
and the lower Ledges State Park ; (2) review of alternative 
protection plans for the lower Ledges , including the barr1er 
dam concept , with some attent1on given to problems assoc1ated 
with future land use, open space and outdoor recreation uses; 
(3) evaluation of the proposed and alternative operation plans 
for the reservoir as they relate to flood damage reduct1on; and 
(4) review of the status of future availability of the river 
valley ' s sand and gravel materials for construction programs 
in the reg1on and of m1scellaneous remed1al, mitigat1on, and 
relocation measures . 

A second Task Force entitled the Land Use and Flood Plain 
Management Task Force was also established, and its work should 
cont1nue . The efforts of this group are directed to the land 
use planning and flood plain management of the valley reach lying 
between the dam site and the levee system in Des Mo1nes. A green 
belt plan and a positive flood plain management program are 
needed in this reach if real1stic control over urban encroach
ment is to be achieved. An initial status report of this group 
1s included herein . 
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The summary, findings and recommendations contained in 
this report are intended to serve as a factual basis for 
decision making . There are several local, county and state 
agencies directly involved in the project, and each must make 
certain decisions regarding the reservoir project in the 
completion phase . In conducting the review, care has been 
taken to avoid infringing on the responsibilities of any single 
agency . Rather , the study was conducted within the spirit of 
group review of a broad and complex state problem . As with 
all projects involving the allocation of resources and having 
an impact on the environment , many complex issues arise and 
solutions are not obtained easily . Technical , economic, 
social and legal aspects are involved in each and every alter
native , and all must be we~ghed in making decisions . A solution 
acceptable to one segment of the public may not be preferred 
by another . The office of the Governor , the affected local and 
state agencies, and the federal government will all be involved 
1n making final decisions d1rected to solving the remaining 
environmental problems associated with the Saylorville Reservoir 
proJect . 

The Task Force concept has provided an excellent forum for 
discuss1on and review . Participants from the state and federal 
agenc1es and observers from the Boone citizens group have worked 
together to rev~ew all aspects of the problem . The sub-groups 
assigned spec~f1c study top1cs for review have been particularly 
effective , and their reports are contained in the appendices. 
The findings, conclusions , and recommendations contained herein 
should assist all agenc1es and other groups in arriving at a 
dec1s1on that will be of maximum benefit to the people of Iowa. 
The metropolitan area at Des Mo1nes will rece~ve the direct 
benefits of the flood control and water quality phases of the 
project , with downstream communities benefitting from operation 
of both Saylorville and Red Rock Reservoirs . With Saylorville 
Reservo1r located near the major metropolitan area within the 
state, its open-space , park and water areas should assist in 
meeting regional needs in outdoor recreation ~f proper develop
ment is fostered and adequate facilities are provided . 

MDD : j c 

Respectfully submitted, 

\ } .\;__.v•~ \. _)_ j ,c~ '-} J 
Merwin D. Dougal 
Chaixrnan 
Technical Task Force 





Governor's Inter-Agency Resource Council 

Technical Task Force 

Saylorville Reservoir Environmental Impact Study 

Synopsis 

Saylorville Reservoir is a federal multipurpose reservoir 

being constructed on the Des Moines River immediately upstream 

of the City of Des Moines . Its primary purpose is flood control, 

and secondary purposes include water-oriented outdoor recreation 

and related park uses, water quality enhancement through down-

stream low- flow augmentation and incidental fish and wildlife 

propagat1on . Its environmental impact is currently being 

assessed by the Corps of Engineers and considered by the courts 

through the provisions of the National Environmental Policy Act 

(NEPA) of 1969. Environmental organizations who have been 

instrumental in the court su1t and out-of-court agreement have 

been part1cularly concerned about the flooding impact of the 

reservo1r on the lower Ledges State Park. This report has 

been prepared at the request of the Governor's Inter-Agency 

Resource Council, to provide a factual basis for decision 

making by the State of Iowa through the Office of the Governor 

and affected state agencies . 

Many Iowans have observed the environmental impact expe-

rienced at Coralville and Red Rock Reservoirs. Changes in the 

visual aesthetics are the most frequently discussed topics, 

but more detailed studies of other changes, including both 

• • • 
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losses and gains , are also being made . Several types of 

management programs are being planned or proposed at Saylor-

ville Reservoir to mitigate such adverse effects in advance 

of completJ.on and operation , or which would become part of the 

operation and maintenance phas~.· Long term losses at Saylor-
' 

ville include : (a) the valley lands currently used for 

agriculture crop production; (b) the pasture , timber, other 

vegetation and associated wildlife habitat; (c) change in 

scenic values and loss of recreational use of the natural 

river channel in the reservoJ.r area , through pe:rntanent or 

temporary flooding ; and (d) loss of mineral resources whJ.ch 

cannot be reclaimed followJ.ng construction . The proJect pro 

vided for : {a) flood damage reduction at Des Moines and other 

downstream points , (b) the addJ.tion of 5 , 400 acres of recre-

ational waters in the conservation pool, {c) the 885 acre Big 

Creek Lake as a stable-level recreation lake , (d) 12,000 

add1tional acres of public land in the flood control pool which 

will be subject to perJ.odic inundation by the flood control 

operation , and (e) low flow augmentation and expected water 

quality J.mprovement during drought periods . 

Several specific environmental areas of concern were 

reviewed by the Technical Task Force study group . If solutions 

can be foun d for these problem areas , there is opportunity to 

make Saylorville Reservoir more useful to the cJ.tJ.zens of 

central Iowa . First, the task force supports the proposed 

change by the Corps of Engineers in timber clearing at Saylor-

ville Reservoir . Of three alternatJ.ve plans, a combination of 

at least two is recommended . 

• 
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The three alternatives are : (1) complete clearing of 

trees in the conservation pool (elevation 833 feet, mean sea 

level datum) and to some designated level in the flood pool, 

with the 5 - year frequency flood pool elevation of 869 feet 

being considered; (2) selective clearing initially of the 

least- tolerant species in the flood pool to this designated 

level , along with complete clearing of the conservation pool, 

and introduction of an annual debris and dead tree removal and 

ma1ntenance program; and (3) in1tially clearing only the con

servation pool accompanied by an annual removal and ma1ntenance 

program thereafter. Experience at Coralville and Red Rock 

Reservoirs , where only the conservation pool was cleared, would 

suggest that one of the first two , or some combination for 

various reaches of the reservo1r , should be considered for 

funding and implementation. In order that these cho1ces can be 

made, the Techn1cal Task Force recommends further the development 

of a comprehensive vegetative management plan for the entire 

reservo1r . This plan should include the desired timber clearing 

alternative at specific locations and in addition include pro

VlSlons for controlling and combat1ng weed growth, mudflat 

problems, floating debris, and reestablishing water-tolerant 

vegetative species. A much more comprehensive program should 

be developed as a trial, ideal management scope . 

As a second study area of concern, the environmental 

impact of the reservoir flooding on the lower Ledges State 

Park has been reviewed and alternatives studied. The Technical 

Task Force has found that future park use is of equal concern 
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to certain environmental organizations as is the impact of 

reservoir flooding; however , the Technical Task Force has 

concentrated on the latter in conducting the environmental 

review . There is a total of 1,275 acres contained in the park 

and wildlife areas at the Ledges State Park. The reservoir 

flooding potential will not affect the 1,000 or more acres of 

existing park and wildlife lands situated on high ground above 

the proposed flood pool . The reservoir impact area consists 

of approximately 230 acres of flood plain land in the lower 

Ledges . Some 15 acres of the most sensitive ecological habitat 

in the downstream section of the Pease Creek valley will be 

affected , including the smaller Davis Creek tributary at their 

confluence . Of this total , 9 acres were inundated in the 1954 

flood . These tributary streams contain the unique sandstone 

ledges from which the park derives its name . The remainder 

of the flood plain land along the Des Moines River affected 

by the reservoir includes 115 acres on the east side currently 

used for intensive recreat1on purposes, and some 100 acres on 

the west side which serve as a wildlife habitat and buffer 

zone for the park . The land area contained in the existing 

river channel is not included in these flood plain acreages . 

Much of this lower area is subject naturally to flooding 

by the river and the local streams , and has been flooded 

periodically in the past . Maximum experienced depths of 

flooding have been as great as 16- 18 feet, with intermittent 

overbank flooding occurring as many as 60 days or more during 

those years when the greatest floods of record occurred . With 



• 

• • 
V11 

the proposed operation schedule, the • max 1m urn flooding effect 

could be increased to a total depth of 28-30 feet, with the 

length of overbank flooding period increased to as much as 

100-120 days, as and when similar flood magnitudes occur in 

the future. Existing vegetation--trees, shrubs, flowers and 

ground cover--will be particularly sensitive to the increased 

duration of flooding in terms of consecutive days of submergence, 

as much as or more so than may be caused by the increased depths 

of flooding. Interruption of park use, especially for nature 

studies, will also extend for longer periods. 

The Ledges State Park exists in an area of the state where 

exposed bedrock features are rare. The sandstone formations 

have a variety of prominent features which have been exposed 

through differential erosion. This presents a picturesque, 

mural-like valley wall in the park, forms a unique object of 

interest and outstanding opportunity for a nature interpretative 

program. Similar exposures in Iowa are found only in three other 

locations, in Webster, Marion and Muscatine Counties. 

The effect of reservoir flooding in the sandstone gorge 

section of Pease Creek has been reviewed for geological, vege-

tative, archaeological and recreational impact. Interruption 

of access for studies, some additional staining of the forma-

tions, groundwater changes and additional sediment accumulation 

in the gorge section are potential losses in the geological 

area, which might be offset by potential mineralization and 

case-hardening of the surface of the sandstone formations 

during flood storage periods. Vegetative or ecological losses 
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depend on the additional depths and durations of flooding, 

with greatest impact on the less water-tolerant species of 

vegetation at the higher flood pool elevations and on all 

species at the mouth of Pease Creek and along the Des Moines 

River flood plain . Two archaeological sites also were iden-

tified in the lower Ledges area, and would be affected by 

natural or reservoir flooding, or by various alternative 

protection plans . Additional effects will occur also on fish-

eries, wildlife, songbird habitat, scenic views and other park 

uses , which have been identified and evaluated by the Technical 

Task Force and its study sub-groups . 

Reservoir flooding under the proposed operating schedule 

also will result in substantial changes and periodic altera-

tions of the wildlife habitat located on the west side of the 

r1.ver, and would require relocation of most existing park and 

recreation facilities situated in the flood plain area of the 

lower Ledges State Park . 

Future use patterns at the Ledges State Park are closely 

related to the reservoir proJect, but the overuse by the public 

as currently experienced is also of concern. All parties 

involved in the Task Force study agree on the change in 

emphasis to a more preservation and ecological interpretative 

study area concept . Within this objective, various ideas and 

proposals have been offered . Further review of this problem 

may be needed to provide additional opportunity for all inter-

ested parties to discuss the various alternatives for park use. 

Emphasis on a total reg1.onal system for the Saylorville 

Reservoir area is paramount in this phase. 
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Three major alternatives exist for mitigating the 

reservoir flooding problem at the lower Ledges State Park . 

These alternatives are summarized in this synopsis and 

explained in detail in the main report . The first alter-

native is to construct the proposed barrier dam with its 

attendant high costs , and adjust the future park use and 

related facilities to meet the stated use objectives . The 

second alternative is to introduce an enlarged-scope manage-

ment and mitigation program for coping with the reservoir 

flooding impact within the proposed reservoir operating 

schedule . The third alternative involves making changes 

the flood control storage allocation or in the proposed reser-

voir operating schedule and associated release rates . 

The barrier dam proposal as alternative 1 for protecting 

the lower Ledges State Park has been studied and reviewed in 

detail . It would be similar to the Polk City-Big Creek barrier 

dam project now under construction . It is a construction 

project of large scope, and would cost at least $5,400,000. 

It would require a dam 7,000 feet long and with an average 

height of 32 feet, and contain over 1.3 million cubic yards 

of fill . It would include also an outflow structure and 

pumping plant to accommodate interior drainage from Pease and 

Davis Creeks . Its construction requires 55 acres of founda-

tion area, and a channel change of the Des Moines River. It 

also would affect lands and well facilities at Camp Hantesa, 

the Camp Fire Girl's camp. The addition of subimpoundments 

in the upper reaches of Pease and Davis Creeks for sediment 
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storage , reduction of peak flood flows , and miscellaneous 

recreation uses , if found necessa r y or desirable , would 

increase the construct1on cost by an additional $1 , 000 , 000 . 

The barrier darn project would physically separate the 

lower Ledges State Park from the flood control pool and reduce 

the impact of flooding . The protected area would contain the 

most- sensitive 15- acre Pease Creek impact area, about 100 acres 

of Des Moines River floodpla i n and the oxbow lake created by 

cutting off the exist1ng bend of the river . However , intensive 

use facilities in the lower flood plain areas would still need 

to be relocated since the oxbow and adjacent flat areas would 

intexnti ttently be needed as temporary ponding areas for the 

inter1or drainage system . As stated previously , the reloca

tlon of park facil1ties also is a part of the master plan to 

reduce overuse and stress on the lower Ledges State Park now 

being exper1enced from large numbers of park vis1tors . Federal 

fund1ng for construction , operation and maintenance would be 

required . Construction of the barrier dam would further delay 

the completion of the Saylorville Reservoir at least one year , 

which is adverse to the concept of achieving add1tional flood 

protection at Des Mo1nes as soon as possible . To date , th1s 

alternative does not add sign ificantly to the long-term goals 

and objectives of future park use , as expressed in the master 

plan for redevelopment . 

An enlarged- scope management and mitigation program is 

included as alternative 2 . The proposed flood pool and asso 

ciated reservoir flood operation schedule would remain unchanged . 
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Under the gener al concepts of this program , the state would 

obtain as mitigation measures (a) the required additional 

lands in the Pease Creek and Davis Creek valleys to supplant 

tne lower flooded area , (b) replacement and relocation of the 

existing recreation facilities , and (c) a negotiated settle-

ment to offset initial costs of clearing , renovation and 

replanting , and including an equivalent sum for the estimated 

addit1onal annual maintenance required to clean up , rehabilitate 

and control weed growth in the lower areas once floodwaters 

subside . Implementation of this alternative would require an 

inventory of the ecological , geolog1cal and recreation features 
• 

existing in the upstream reaches of each stream. This inventory 

would assist in deteLinining prec1sely which additional areas 

should be acquired , the type and extent of trail system 

needed , and the most advantageous development pattern required 

for nature interpretative study area emphasis . The cost of 

this alternative cannot be estimated in detail until the re-

quired inventory and other analyses are perfoLnted; however, 

it most likely would be less costly than the barrier dam 

proposal . 

Reduction of the flood control effectiveness of the 

reservoir is alternative 3 . However, if the flood control 

storage allocat1on is reduced to an elevation that would 

eliminate reservoir flooding of the lower Ledges State Park 

(from elevation 890 to elevation 860) , over two- thirds of the 

storage allocation would be lost. There would be little 

opportunity remaining to reduce the estimated annual flood 
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damages of $4 , 000 , 000 whi ch can be reduced to a level of 

about $234 , 000 with the full flood control pool . Study of 

the most- recent increase in the operating level of the 

reservoir , from elevation 884 to 890 feet , shows that elimi-

nating this incremental storage volume would result in an 

increase of the annual flood damages in downstream rural 

reaches and urban areas by $1 , 000 , 000 or more, to a level of 

$1 , 260 , 000 . Additional reduction s of the storage volume 

would cause further inc r eas es in resultant downstream flood 

damages , and an inability to maintain a favorable benefit- cost 

rat1o for the project . Introduction of increases in reser-

voir release rates within t he allocated storage volume would 

decrease the duration of adverse f l ooding at the lower Ledges, 

but this would also be detr imental to the estimated economic 

returns f r om ann ual reduct1o n of flood losses . The loss in 

economic benefits incurr ed with either change of operation 

within this alternative indicat es that the other two alterna-

tives would be preferred i n an economic sense . 

The Techn1cal Task Force recommends that all factors , 

gains and losses , be considered in selecting among these 

three alternatives . The total impact and final decision must 

be evaluated in terms of (a) the e n tire Saylorv1lle Reservoir 

proJect , (b) other state plans a nd programs for water resources , 

recreation , water quality , flood control and related uses , and 

(c) the needs and sensitivity of residents of central Iowa 

for the Ledges State Par k . 
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A third major area of emphasis is the need for evaluating 

and implement~ng a long- range land use and flood plain manage-

ment program for the valley reach between Saylorville Dam and 

the C~ty of Des Moines levee system . The reservoir reduces 

the flood r~sk but does not eliminate the flood potential . A 

comprehensive flood plain management program is needed to 

control urban encroachment into the existing flood plain . 

In addit~on , a greenbelt program as initially envis~oned in 

this area by planning groups and the federal government would 

add to the reg~onal open space and recreation needs . Support 

of this program is encouraged . 

Other problem areas were briefly reviewed; however, 

negotiat~ons for mitigat~on of the environmental impact of 

the project on these areas of concern appear to be proceeding 

satisfactor~ly . These include : (a) flooding effects and 

remedial measures , including land acquisition and control at 

the Iowa 4-H Camping Center ; (b) continuation of materials 

extract~on and processing of the sand and gravel resource in 

the upper flood pool reaches; and (c) effects on other facili-

ties , ~nclud~ng group camps , county and state highways, munici-

pal well fields , etc . No additional problems were brought to 

the attention of the Technical Task Force study group . 
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Sect~on I, Background Information 

1 . Saylorville Reservoir, further identified as the 

Saylorville Dam and Lake project, is a federal multipurpose 

• 
reservo~r . It is being constructed by the Corps of Engineers, 

U. S. Axnty, on the Des Moines River near Saylorville, about 

five miles upstream of Des Moines. It was authorized by 

Congress in 1958, following review, submission of comments, 

and general acceptance by the State of Iowa. Initial con-

struction began in 1965, and in texms of its total cost the 

project is now over one-half completed (35 million dollars 

• expended of a total of about 70 million) . 

2 . The water resources proJeCt provides for several 

beneflcial uses: flood control as a primary purpose, and with 

water quality, outdoor recreation, and fish and wildlife 

propagation as secondary purposes. Water supply, a reimburs-

able feature, was studied but not included in the final 

author~zation phase. The allocation for flood control storage , 

in conJunct~on with the completed local flood protection works 

for Des Moines--levees and floodwalls--will afford a high 

degree of protection against floods in the city. Flood plain 

areas lying between Saylorville Darn and Euclid Avenue in 

Des Moines will remain subject to flooding, although at a 

much reduced risk probability. The flood control pool will be 

operated in combination with Red Rock Reservoir, downstream 

of Des Moines, to provide additional flood protection for 

Iowa communities and rural areas between Knoxville and Keokuk, 
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and for additional control of flooding along the Mississippi 

River downstream of Keokuk . 

3 . The size and volume of the basic conservation pool, 

for initial sediment allocation, recreation and water quality, 

low-flow augmentation uses, has remained essentially unchanged 

in final design and construction phases. Established at 

elevat1on 833 feet (mean sea level datum) , it has a water 

surface area of 5,400 acres, a width of about one mile between 

the valley bluffs, and extends 17 miles up the river valley 

to a point southwest of Madrid (Iowa #17 h1ghway bridge) . The 

initial capacity of the conservation pool is 74,000 acre feet, 

which will provide a minimum of 200 cfs to the downstream valley 

during drought per1ods, compared to practically no flow during 

the driest months of the 1955- 56 drought per1od. 

4. Several project changes have taken place during the 

detailed design and construction phase: 

a. The State of Iowa in November 1965 concurred with the 

Big Creek barrier dam concept which was introduced to protect 

Polk City from inundation and avo1d relocat1on of the lower 

parts of the community and one or more cerneter1es. This act1on 

represented a strong element of environmental enhancement at 

this point, which is in the main conservation pool reach near 

the darn. This also required construction of the Big Creek 

diversion darn and subirnpoundment upstream (north) of Polk City 

(drainage area of 80 square miles) and a divers1on channel and 

separate spillway to the west. A stable-elevation recreation 

lake, Big Creek Lake, was thus created which has a water surface 

• 
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area of 885 acres. This lake project, completed and placed 

in operation last year, will become part of the state park 

system of Iowa. The Saylorville-Big Creek combination compares 

in concept with the existing Coralville Reservoir-Lake McBride 

combination on the Iowa River near Iowa City. 

The protected area (interior drainage area of 16 square 

miles) at Polk City which lies between the barrier darn and the 

diversion darn must be further protected from stortnwater runoff 

by a gravity outlet and pumping system at the barrier darn. A 

temporary pending area varying from 85 to 400 acres (elevation 

833 to 848 feet) is required for temporary retention of local 

runoff, and the pumping plant capacity is 125 cfs. The barrier 

darn at Polk City illustrates the methodology and facilities 

required to protect low-lying areas from reservoir inundation 

if they are not to be evacuated and relocated. The barrier 

darn has a maximum height of 80 feet, a length of 4,550 feet 

and requires 1.5 million cubic yards of earth fill for its 

construction. 

b. The maximum norrnal-operating level of the flood control 

pool was increased vertically 6 feet from elevation 884 feet 

to 890 feet. This compensated in part for the loss of flood 

control storage incurred through the construction of the Polk 

City-Big Creek barrier darn complex, which would have required 

an increase of about 3 feet. Additional storage (an increase 

of 77,000 acre-feet) also was included to provide a higher 

degree of protection at Des Moines, after several large-volume 

floods occurred in the 1960's. The elevation of the flood 

control pool was therefore reestablished at 890 feet, mean 

sea level datum. It contains 602,000 acre feet of storage 
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above the conservation pool elevation of 833. At this proposed 

full flood pool, the lake would extend upstream about 54 miles, 

to Fraser northwest of Boone, and would cover 16,700 acres. 

c. No further changes in the Saylorville darn, outlet works, 

and sp1llway were necessary. The outlet works, which consists 

of a three-gated inlet structure and a 22 feet diameter conduit 

with associated st1lling bas1n, is used for not:ntal low-flow 

and flood-control releases. Its maximum discharge capac1ty 

is 21,000 cfs at full flood pool . The overflow spillway has 

an ungated, uncontrolled concrete crest section at elevation 

884. The increase in flood pool levels, from elevat1on 884 

to 890 feet, would place a 6-foot hydraul1c head or surcharge 

on the spillway crest at the maximum flood pool level, and 

uncontrolled overflow would occur. The uncontrolled discharge for 

this levelwould be 21,000 cfs, at the 6-foot head of water. 

Because the spillway, downstream of the crest section, has an 

unlined chute on bedrock with no stilling basin, some damage 

could occur during such infrequent use. 

To accommodate this increase in flood pool elevation and 

subsequent uncontrolled spillway discharge without causing 

detrimental flood damages downstream, the reservoir operating 

schedule is being altered to maintain a maximum outflow of 

21,000 cfs in the downstream channel. This is to be accom

plished by closing the outlet works gates as a flow-compensating 

measure, when the flood pool elevation of 884 is exceeded. The 

spillway is also designed to protect the dam embankment from 

ever being overtopped. The top of the darn is elevation 915.5, 

• 
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a 100- foot height above the flood plain . Rare-occurrence 

floods synthesized and used as a test for str1ngent spillway 

and dam safety requirements could conceivably cause a rise in 

the flood pool to elevation 908, without failure or apprec1able 

damage to the dam and appurtenant works. 

5 . The increase from elevat1on 884 to 890 in the max1mum 

operatin g elevation of the nortnal flood control pool was made 

after t wo key highway relocations had been completed. One, 

Iowa No . 17 south of Madr1d, was constructed in the late 1950's 

by the Iowa Highway Cornm1ssion as a high crossing. The bridge 

is located at the upstream head of the conservation pool, about 
• 

50 to 60 feet above the flood plain . No further alterations are 

required at this point, except for rip-rap protection. The 

second highway relocation already completed was primary route 

u. s . No . 30 , west of Boone, in the upper reaches of the flood 

control pool . The relocation project was completed in the 

mid- 1960's . The 6-foot vertical increase in flood pool affects 

this project, requiring remedial measures which have been pro-

vided for in a consumated relocation agreement with the Iowa 

Highway Commission. 

6 . Additional changes due to the 6-foot increase in flood 
• 

pool elevation are incorporated into current design and con-

struction programs. Land acquisition, easements, and rights-

of way, further county and state highway relocations, and 

other remedial measures have been adjusted to the 890 pool 

elevation. A "take-line" of 892 has been used to guide land 
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acquisitions. Several group camps are located in the flood 

pool reach, and several camp and munic1pal well fields and 

pump houses also are affected. The additional loss of access 

to materials sources (sand and gravel) was also a potential 

problem in the flood pool area. County and state agencies 

and other organizat1ons having park, camp, or open-space areas 

affected by Saylorville Reservo1r include the Jester Park of 

Polk County, the Ledges State Park of the Iowa Conservation 

Commission, and the Iowa 4-H Camping Center owned by the Iowa 

State 4-H Foundation and operated by Iowa State University. 

There are probably more group camps of various organizations 

located in this reach of the Des Moines River than any other 

single place in Iowa. 

• 
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Section II, Major Env1ronmental Problems and Actions 

7. Long range comprehensive planning of the resources 

remaining in the entire reservoir area have been the subject 

of intensive study by the Iowa Conservation Commission and 

the U. S . Artny Corps of Eng1neers. A separate study of the 

additional alterat1ons needed by each specific park or camp 

area affected by the Saylorville project also has been made 

by the Corps. Initial development of a master plan was followed 

by coordination meetings among affected and interested local 

and state government agencies, and one or more public meetings. 

a. The Ledges State Park is located in the Des Moines 

River valley in Boone County {See Fig. 2). It is approximately 

35 miles north of Des Moines, and 4 miles south of Boone. State 

Highway 17 and Boone County road K serve as the main hard

surfaced access roads from the east. State Route 164, from 

U.S. Highway #30 south of Boone, provides a gravel-surfaced 

secondary access. 

b. The park and wildlife area cover approximately 1,275 

acres of land. This area consists of heav1ly wooded and/or 

grassed ridgelines, ravines, river channel and flood plain 

areas. The park land varies in elevation from the Des Moines 

River flood plain at 860 feet to the flat prairie upland a t 

1,080 feet. This provides unique land forms and a diversity 

of ecological habitat. The lowest park areas are 27 feet in 

elevation above the Saylorville Reservoir conservation pool 

elevation, and are thus unaffected by the "peiOntanent" or 

conservation pool. The Des Moines River flows along the 
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western boundary of the park . Pease Creek (also spelled as 

Peas and Peese in various publications and/ or maps) , with Davis 

Creek as a tributary , bisects the northern half of the park 

before joining the Des Moines River . Along these two creeks 

are found the unique sandstone ledges or formations f rom which 

the park is named . 

c . Figures from the Engineering Section of the Conservation 

Commission show that 247 acres , including land and water , will 

be affected by Saylorv1lle Reservo1r . This figure includes : 

66 acres on the west side of the river between elevation 860 

(river bank) and 890 (top of flood pool); and 117 acres on the 

east side of the r iver between elevat1on 860 and 890 . Approxi-

mately 9 acres of the 117 on the east side lie in the Pease 

Creek area above the bottom elevation of 860 . 

This total area of 247 acres compares with a total of 231 

acres obtain ed by the Corps of Engineers, as s h own in paragraph 

(d) below. 

d . An analysis by the Corps of Engineers e x cludes the 

surface area of the Des Mo1nes River, and includes the follow-

ing breakdown : 

Location 

(1) Right (west) flood 
plain area of 
Des Moines River 

(2) Left (east) flood 
plain are a of 
Des Moines River 

( 3) Pease and Davis Creek 
flood plains, east of 
D.M . River bluffl1ne 

Flood Plain Acres Affected 
at Elev. 890 at Elev . 892 

101 102 

115 118 

15 18 

231 238 

• 

• 
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The right (west) area also includes 26 acres situated above 

elevat~on 892, which will be acquired by the Corps during land 

acquisition for the project as proposed. Because the Corps data 

will be used in final land acquisition and negotiat1ons, their 

land acreages w~ll be used in the remainder of this report. 

e . Of maJor concern to the Iowa Conservation Commission 

are future plans for the Ledges State Park, located in the 

central reaches of the flood control pool. Overuse and over

stress by more than 485,000 visitors per year~ considered 

detrimental to the unique sandstone forntations, steep bluff 

areas, forest and understory vegetat1on, and other environmental 

attributes and interpretative study areas. The preliminary 

master plan would involve abandonment and closure of the lower 

road network (no through traffic), added development of picnic 

areas along Davis and Pease Creeks, relocation and expansion 

of intensive use areas to high ground in the east part of the 

present park , and acquisition of additional land in this 

relocation area. A preliminary long range plan prepared for 

the Iowa Conservation Commission by a planning group of the 

Department of Landscape Architecture, Iowa State University, 

would provide for: (1) reliev1ng the present concentrated 

overuse of the park, (2) adequately accommodating the projected 

increase in number of visitors, (3) replac1ng the periodic 

loss of use of land due to flood control operations, and (4) 

providing adequate buffer space for protection of the park 

from adjacent landowners. The current master plan provides for 

immediate acquisition of 93 acres to accomplish these purposes. 
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• 

An early alternat1ve plan to place a barrier dam immedi-

ately at the mouth of Pease Creek was reviewed by the Iowa 

Conservation Commission, but was not accepted . The • • rev1s1on 

of use, relocation of the lower lodge and intensive recreation 

use facilities, and peLnti tt1.ng periodic flooding was accepted 

in the final development of a park master plan. 

8. The barrier dam alternative proposed for the lower 

area of the Ledges State Park will affect the Camp Hantesa 

area owned by the Camp Fire Girls (Heart of the Hawkeye 

Council) . This camp is located immediately north and west 

of Ledges Park , and cons1.sts of 132 acres of land . The 

majority of the land and all build1.ngs are above elevat1on 

890, but the camp has land west of the entrance road to the 

park which includes flood plain land located in the area 

immediately upstream from the Ledges Park . This land is owned 

by the Heart of the Hawkeye Council of Camp Fire Girls with 

a flowage easement granted to the Corps of Engineers for the 

Saylorville Dam flood1.ng. 

a. The Ledges State Park is used by campers at Camp 

Hantesa. Many changes in physical facilities at the camp 

were done by the Corps of Engineers as a result of the building 

of Saylorville Darn . 

b. The beach adjoining Camp Hantesa land is used by the 

campers all during the summer and both the flooding and the 

barrier dam concept will affect the access to the beach . 

c. The camp uses Iowa Highway #164 as a connecting link 

to its entrance from U.S . Highway #30 . A new entrance located 



14 

above the flood pool and other remedial works have been con

structed as part of the Saylorville project . 

d . Two water supply wells are located on the flood plain 

of the Des Moines River. These have been altered and renovated 

as part of the camp's remedial works, and would be affected 

by the proposed barr1er dam. 

9 . Another publ1c or semipublic use area is the Iowa 4-H 

Camping Center located southwest of Luther in the area between 

Richardson Branch (creek) and the Des Moines River . The 

tributary has a drainage area of 11 . 7 square miles, has a 

deeply incised valley in the lower reaches with bedrock out

cropping but having no unique or unusual sandstone fo:rtnations. 

The Iowa 4-H Camp1ng Center is owned by the Iowa State 4-H 

Foundation and managed through Iowa State University . It is 

located several miles downstream of the Ledges State Park. 

a . The floo d plain lands along the Des Moines River are 

at elevation 850± . Therefore, the valley and immediate 

tributary areas will be flooded to a depth of about 40 feet 

by maximum flood control pool operat1on. The Richardson 

Branch valley would be affected for a one-mile reach extending 

from the main camp area to the confluence with the Des Mo1nes 

River. 

b . All main buildings are located on the uplands and 

are far above the flood pool. The facilities affected by the 

reservoir include the canoe storage shed and canoe program 

on the Des Mo1nes R1ver, trail facil1t1es for hiking and for 

vegetation and forest interpretation, and the camp's water 

• 
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supply well which is located on the floodplain of the 

Des Moines River . 

c . At a reservo1r elevation of 890 there are about 84 

acres of land on the Des Moines River flood plain (east or 

left bank) and about 100 acres on Richardson Branch affected 

by the reservoir. 

10 . Environmental studies conducted to date in Iowa have 

shown that specific impact evaluation requires careful desig

nation of not only what will be the impact but more prec1sely 

where will it occur . General, overall expressions of impact 

are not as meaningful and complete as a more detailed and 

descriptive listing, as they can easily be misinterpreted . 

Therefore , the environmental impact of Saylorville Reservo1r 

w1ll be expressed in teiins of three impact reaches and of s1x 

impact zones (within the three reaches) . Effects on use 

patterns , aesthetic evaluation and other considerations can 

be better described using this system (See Fig . 3) . 

a . Reach A, the conservation pool reach . This reach 

extends from the dam site upstream to the Iowa Route No . 17 

h1gh bridge south of Madrid. Impact zones 1 , 2 and 3 are 

included in this reach . Zone 1 represents the ground surface 

area and water area contained below elevation 833 feet, in 

the conservation pool. Zone 2 is the "active" flood pool 

area most-frequently inundated and Zone 3 is the "less-active" 

or the fringe of the flood pool, and is flooded rather lnfre

quently. This horizontal demarcation line (which divides 

impact zones 4 and 5 also) presumably separates the flood 

• 

• 
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pool into two categor1es, with almost complete loss of vege

tation a n d timber expected in the active flood pool category 

(zones 2 and 4). The 5- year frequency level (elevation 

869 - 87 0 ) is selected at this time as this demarcation line; 

however, experience may indicate eventually that it could be 

higher--perhaps as high as the 10-year flood pool or higher. 

Zone 3 extends to the maximum operating elevat1on (890 feet) of 

the flood control pool, plus perhaps 2-3 feet add1tionally 

for submergence of tree roots in the fringe area when it is 

completely flooded. Side slopes are fairly steep in zones 

2 and 3 , and the lateral extent of flooding is less than in 

flat flood plain areas . 

b . Reach B, the add1t1onal active flood pool reach. 

For the Saylorv1lle Reservoir, this impact reach extends from 

the Iowa Route No . 17 high br1dge upstream essentially to the 

primary U. S . 30 Route west of Boone. Impact zones 4 and 5 are 

in this reach, zone 4 extending upward to elevation 869± and 

zone 5 to elevation 890~ . Impact zone 4 will include the 

flood plain areas in this reach where the most rapid tree 

loss can be experienced, unless past timber clearing pract1ces 

are altered . Zone 5 is the fringe area, comparable to zone 3 

in many regards , but being lower on the valley slopes. 

c . Reach c, the less-act1ve upstream portion of the pool. 

This impact reach extends from the primary U.S. 30 Route west 

of Boone northward to Fraser where the maximum flood pool 

elevation of 890 is within the banks of the river. This reach 

includes impact zone 6, princ1pally a flood plain land area, 
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with only the lowest portions of the valley side slopes 

~ncluded . The more water tolerant species of timber have a 

fair chance of survival in this reach, because it is flooded 

less frequently and the effects and characterist1cs of natural 

flooding may not be altered apprec1ably. This zone represents 

a maximum of 21 feet (890-869) in vertical elevation at the 

downstream end . The tree survival in impact zones 3, 5 and 6 

at Coralville and Red Rock should be reviewed during 1973 

and again throughout 1974 for verificat1on purposes, s1nce 

they were essentially filled this year (with1n 2 to 3 feet of 

full flood pool in each reservoir) • 

11. Major existing facilities are located as follows as 

related to the environmental impact reaches. 

a . Impact Reach A. The Jester County Park is located 

west of Polk City on the west side of the valley. The Polk 

City barrier dam , and Big Creek diversion darn, lake and ridge 

area lying between are also in this reach . 

Because the valley walls or slopes are steep in this 

reach, a minimum of lateral flooding occurs and this reach 

represents the most aesthetically pleasing reach of the 

reservoir . All primary water-oriented recreation areas 

identified by the Corps of Engineers are located in this 

reach. 

b . Impact Reach B. This is the least desirable reach 

from an aesthetically pleasing viewpoint, and a maximum 

env~ronmental impact is expected. The Iowa 4-H Camp~ng Center, 

Camp Hantesa and the lower Ledges State Park are in Reach B 
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in the active flood pool . The impact on the existing facili-

ties--parks and camps--within this reach will be greatest of 

any location , and careful evaluation of mitigation measures 

• J.S necessary. 

c . Impact Reach C. There are several other group camps 

located west and northwest of Boone . The Boone waterworks 

1s also located in this reach . The largest deposits of sand 

and gravel may also occur here. Less adverse environmental 

impact 1s forecast in this reach . 

12 . Congress in late 1969 passed the National Environmental 

Policy Act (PL 91-190). Section 102C further specifies : 

(C) " include in every recommendation or report on 
proposals for legislation and other major Federal 
actions significantly affecting the quality of 
the human environment, a detailed statement by 
the responsible official on ... 

(i) the env1ronmental impact of the proposed 
action, 

(ii) any adverse env1ronmental effects wh1ch 
cannot be avoided should the proposal be 
implemented, 

(iii) alternatives to the proposed action, 

(iv) the relationsh1p between local short-term 
uses of man's environment and the main
tenance and enhancement of a long-term 
productivity, and 

(v) any irreversible and irretrievable commit
ments of resources which would be involved in 
the proposed action should J.t be implemented . 

Prior to making any detailed statement, the responsible 
Federal official shall consult with and obtain the comments of 
any Federal agency which has jur1sdiction by law or spec1al 
expertise with respect to any environmental impact involved . 

Copies of such statement and the comments and v1ew of the 
approprJ.ate Federal, State, and local agencies, which are 
authorized to develop and enforce environmental standards, 
shall be made available to the President, the Council on Envi 
ronmental Quality and to the publJ.c as provided by Sect1on 
552 of Title 5, United States Code, and shall accompany the 
proposal through the ex1sting agency review processes;" 

• 

• 
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Sections D-H elaborate upon the coordination measures 

requi r ed in planning and developing resource-oriented projects: 

(D) " study, develop, and describe appropr1.ate alter
natives to recommended courses of action 1.n any 
proposal wh1.ch involves unresolved conflicts con
cernJ.ng alternative uses of available resources; 

(E) recognize the worldwide and long-range character 
of environmental problems and, where consistent 
w1.th the fore1.gn policy of the UniLed States, lend 
appropr1.ate support to initiat1ves, resolutions, 
and programs des1gned to maximize international 
cooperat1on in ant1.cipating and presenting a 
decl1.ne 1.n the quality of mank1nd's world environ
ment; 

(F) make available to States, counties, municipalities, 
inst1tutions, and 1.ndividuals, advice and informa
tion useful in restoring, ma1ntaining, and enhancing 
the quality of the environment; 

(G) initiate and util1ze ecological information in 
the plann1ng and development of resource-oriented 
projects; and 

(H) assist the Council on Environmental Quality 
established by Title II of this Act." 

13 . Three environmental organizat1ons, the local Iowa 

Cit1zens to Save the Ledges State Park, the Iowa Citizens for 

Environmental Qual1ty and the National Sierra Club, in December 

1972 initiated court act1on to enjoin the U.S. Army Corps of 

Eng1neers from letting of the last major dam-construction 

contract and complet1on of the project pend1ng the preparat1on 

of an environmental impact statement. A reduction of the 

potential damage to the lower Ledges State Park has been the 

object1ve of this action, including the means of preventin~ or 

limiting that damage. An out-of-court agreement subsequently 

was reached in mid-December prior to court hearings in the 

u. s . District Court at Des Moines. The stipulations of this 

agreement permitted the Corps of Engineers to let contracts 
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and complete construction of the darn, in exchange for allowing 

the environmental groups to participate and assist in preparing 

an environmental impact statement on the project, a study of 

alternative protection measures at the lower Ledges State Park, 

and seeking necessary approvals and funds for those alterna

tives considered to be the best. 

14. The environmental organizations have solicited public 

support for additional studies of various techn1cal alterna

tives . The primary alternative proposed is a barrier darn 

concept s1milar to the Polk City-Big Creek project . Assistance 

of the state agencies involved with the project and support of 

the Office of the Governor were also requested . Coord1nat1on 

of interdisc1plinary and multi-agency resource problems among 

the state agencies concerned with natural resources is currently 

being conducted through the Governor's Inter-Agency Resource 

Council of the State of Iowa. This council appointed two 

technical task forces to conduct the necessary review studies: 

(1) a Technical Task Force on the Saylorv1lle Reservo1r Env1-

ronmental Impact Study, and (2) a Technical Task Force for 

Land Use Planning and Flood Plain Management for the reach 

between the Saylorville Dam and Des Mo1nes. 

• 

Seven principal environmental resources study categor1es 

were outlined, six being assigned to the first short-term 

Task Force and one to the latter as a continuing long~range 

function. The seven categories were: (1) the lower Ledges 

State Park--impact, flooding problems, barrier darn, park use ; 

(2) Iowa 4-H Camping Center--environmental impact, education 

• 
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and recreat~on programs; (3) evaluation of additional timber 

clearing in the reservoir area; (4) need for a long range, 

funded vegetative management program; (5) need for a continuing 

program for extraction and materials process ing of sand and 

gravel depos~ts in the flood control reach; (6) study of the 

proposed reservoir operation schedule and alternatives thereto; 

and (7) evaluate the status, need and establish an on-going 

program for land use planning, control and flood plain manage

ment ~n the valley reach between the dam and Des Moines. 

15 . Staff representatives were appointed for each state 

agency included in the Inter-Agency Resource Council and 

addit~onal representatives were solicited from other county 

and state agenc1es and university environmental groups. 

Representatives of the environmental organizations were 

invited to participate also, either through members having 

technical or professional expertise or as observers. The 

District Engineer of the Rock Island District, U.S. ALtny Corps 

of Engineers, appointed a lia~son group to work with the two 

Task Force groups. These included representatives of the 

planning, engineering, environmental resources, economics, 

construct~on, and relocations branches or sections w~thin the 

Corps administrative structure. 

The task force groups have conducted the necessary studies 

and reviews through sub-group assignments and periodic joint 

meetings. The findings and conclusions are based on these 

stud~es. Agenc1es participating in the review included: 
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State Agencies 

Conservation Commission 
Department of Soil Conservation 
Department of Environmental Qual1ty 
Geological Survey 
Natural Resources Council 
Office of State Archaeologist 
State Historic Preservation Officer 
Iowa State University 

Environtology Council 
Engineering College and Engineering Research Institute 
Iowa State 4-H Office 

Iowa Highway Commission (brief review of results 
and report) 

County Agencies 

Boone County Board of Supervisors and 
County Engineers Office 

Boone County Soil Conservation District 

Federal Agencies 

Corps of Engineers, u. s . Army 
Soil Conservat1on Service , U. S . Department of 

Agriculture (adv isory on request of state 
agencies and task force groups) 

Environmental Organizations 

Iowa Citizens to Save the Ledges 
ISU Special Student Study Groups 
Iowa Chapter, Sierra Club 
Iowa Citizens for Environmental Quality 

Local Organizations 

Camp Fire Girls , Camp Hantesa 
Others 

• 

• 
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Section III, Specific Findings 

16 . The environmental impact of mult1purpose reservoirs 

hav1ng a large allocation of flood-control storage volume is 

appreciable, as evidenced by study and observations at 

Coralville and Red Rock Reservo1rs. Projected long te:rrn losses 

of greatest magnitude resulting from the Saylorville Reservo1r 

include : (l) the valley lands currently used for agr1cultural 

crop production; (2) the pasture, timber and other vegetat1on 

lost as a producing unit, harvest potential or as wildlife 

habitat; (3) loss of use of the natural river system as portions 

are submerged perrnanently and others period1cally inundated; 

(4) loss of mineral resources if access or extract1on is no 

longer possible; (5) loss of existing park lands and areas 

used by group camps as a specific problem encountered at 

Saylorville ; and (6) changes in aesthetic values which are 

suffered to varying degrees in the flood control reservoir 

as uncleared timber or regrowth is per1odically submerged and 

killed through long-durat1on flooding. 

As proposed, the baylorville project would prov1de for the 

following: (l) flood damage reduction to and with1n the City 

of Des Moines and downstream in the Des Moines River valley 

and upper Mississippi River valley, as used in comb1nation 

with Red Rock Reservoir; (2) the add1tion of 5,400 acres of 

recreational waters of the conservation pool; (3) the 885 

acre Big Creek Lake as a stable level subimpoundment for out

door recreation purposes; (4) more than 12,000 acres of 



25 

additional land placed in public ownership subsequently 

available for wildlife propagation and for public access 

and use , but limited by pexnti tted use plans and periodic 

fluctuations of the flood control pool; and (5) low flow 

augmentation for water quality enhancement. 

17 . The State of Iowa , through the Governor's Office and 

the water resources agency, the Iowa Natural Resources 

Council, favorably reviewed and accepted the Saylorville 

Reservoir project during its authorization stages in the 

late 1950 ' s . However , the State requested a restudy of 

several problem areas, as unfavorable comments were expressed 

by one or More state agenc1es regarding the intangible losses 

foreseen for the reservoir area . Although the or1ginal study 

ind1cated that the proJect's tangible economic benefits 

exceeded the associated direct costs of construct1on and 

operation as measured by the benefit-cost ratio , a study of 

add1tional remedial construction needs and mitigation measures 

was requested to decrease the impact of the project on key 

developments, including the Polk C1ty area and other resource 

areas. 

During the detailed design and construct1on stages, 

additional coordination and more in-depth studies have been 

taken by the Corps of Engineers and the affected local , county 

and state agencies . Solut1ons acceptable to the groups pri

marily affected have been the result of such negot1ations . 

These solut1ons have increased substantially the time for 

completion of the project, with inflation and add1t1ons also 

• 

• 
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increasing 1ts cost (70+ million compared to a 1958 estimate 

of 44 million dollars). 

In addition, compliance with the National Environmental 

Pol1cy Act of 1969 has now been directed by the courts. 

Therefore, the environmental impact stud1es now being con

ducted will permit a final rev1ew of all aspects of the 

Saylorville Reservo1r Project. This offers the State of Iowa 

an additional opportunity also to review the project and 

deterntine those additional features or mitigating measures 

which should be adopted . Optimal environmental enhancement 

of the total project 1s the objective of these f1nal studies, 

based on the seven environmental topics listed in Section II, 

Paragraph 14 . 

18 . Timber clear1ng and vegetative management problems 

are associated with the Saylorville Reservoir project. The 

problems of soil disturbance, tree and vegetat1on mortal1ty, 

and observations of plant succession in flood control pools 

1s currently of interest as a research topic at Iowa State 

University . Preliminary studies have been conducted at 

Coralville Reservo1r on the Iowa R1ver near Iowa City, at 

Red Rock Reservoir on the Des Moines River and at Rathbun 

Reservoir on the Chariton River. The studies included as 

appendix material and used in formulating findings are based 

on these field observations. 

a . In the three reservoirs listed above, timber clearing 

was limited essentially to the conservation pool. Stumps 

left along the shoreline have posed some hazard to boats, 
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although floating debris has been a greater hazard to speed-

boats . In some ravines and small tributaries along Reach A 

(See Fig . 3 , page 17), 1n the conservation pool, trees have 

not been cleared but serve as dense habitat for fisheries, 

waterfowl and wildlife . Experience has shown a severe, almost 

complete loss of trees , shrubs and native herbaceous growth 

in environmental impact zones 2 and 4, in the active flood 

pool . The debris problem from dead and fallen trees has 

posed a ser1ous management problem during and following flood 

periods . 

There is more opportunity for tree and other vegetation 

survival in the less- active flood pool, impact zones 3 , 5 and 

6 . However , the species of trees will vary accord1ng to the 

aspect and location of valley slopes , and less water- tolerant 

trees and shrubs will be lost before the more water- tolerant 

species succumb . Willows , boxelders, soft maples and cotton-

wood would have the best chance for survival . The upland 

trees such as the oak-hlckory timber would have the least chance . 

b . Six plant associations , as identif1ed spec1fically at 

the Ledges State Park , may be recogn1zed in the reservo1r 

area . These are the drain age way association , the streams1de 

association , the maple- lin den association, the oak- hickory 

association , the forest f ringe association and the prairie 

associat1on . These are descr ibed as follows , as e x tracted 

from the ISU- ICC preliminar y master plan report : 

(i) "the drainage way association occur.s in the 
rav1nes and lS bas1cally a damp to moderately 
wet situation . The maJor species are elms , 
ash , walnut , hackberry , and silky dogwood . 

• 
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(ii) the streamside associat~on is found along the 
Des Mo1nes R1ver and in the floodplains of 
Davis and Pease creek. The soil is moder
ately wet to wet and the water table is near 
the ground surface. Species found in this 
associat1on are eastern poplar, silver 
maple, black w1llow, elm, mulberry, boxelder, 
amer1can hornbeam, hawthorn and segment grass. 

(iii) maple, linden, ash, red oak and ironwood grow 
on the moist, well-dra1ned, north facing 
slopes. Wild flowers and the forest carpet 
plants are most numerous in this assoc~at1on 
and the Ledges State Park is noted for the 
large var~ety of spec1es which occur there. 
The maple-linden association is a climax 
vegetation although due to the dry Iowa 
climate it will not reach this dominant stage. 

(iv) the prairie and forest fringe assoc~ations are 
situated on the dry ridge lines. The prairie 
occurs in the open f~eld areas and the fringe 
line 1s an ecotone between the prair1e and 
oak-hickory forest. The pra1r1e at the park 
entrance was re-established in 1950. However, 
there are smaller areas throughout the park 
that still rema1n as native prair1e. Big blue 
stem and Ind1an grass are dominants in the 
prairie and red cedar, honeylocust, prickly ash 
and sumac are associated with the fringe area. 

(v) the oak-hickory association, although truly a 
subclimax group, is the dominant association 
in central Iowa and predominates at the Ledges. 
The major portion of the existing forest cover 
is oak-hickory and their assoc1ates. The 
association is found on ridgel1nes and south 
facing slopes, both of which have dry soils. 
The major species occurring in this group are 
white oak, burr oak, black oak, shagbark 
hickory, b~tternut hickory, ironwood, goose
berry, and bladdernut. 

c . Soil disturbance of the steeper slopes will occur 

upon submergence and loss of vegetative cover. Saturated 

slopes, upon evacuation of the flood pool following a flood, 

can slump from a loss of shear stab1lity. The Corps of 

Engineers proposes to maintain release rates within reason, 

to limit the lowering rate to one or two feet a day. This 
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will pertni t slow drainage of excess moisture , and minimize 

the bank slumping or sluffing problem . However, the reduced 

lowering rates imply a longer duration of flooding to the 

detriment of vegetation. 

19 . (a) The Corps of Engineers is proposing three 

alternatives for the timber clearing problem . The three 

alternatives are: (1) complete clearing of trees in the 

conservation pool and to some designated level in the flood 

pool , with the 5- year frequency flood pool elevation of 869 

feet be1ng considered , but presumably some minimum debris 

clearance and vegetation management plan would still be 

requ1red ; {2) select1ve clearing 1n1tially of the least

tolerant species in the flood pool to th1s des1gnated level , 

along with complete clearing of the conservation pool , and 

introduction of an annual debris and dead tree removal and 

maintenance program; and (3) initially clearin g only the 

conservat1on pool accompanied by the annual removal and 

maintenance progra~ thereafter . Experience at Coralville 

and Red Rock Reservoirs would suggest that one of the first 

two, or some combinat1on for various reaches of the reservo1r, 

should be considered for funding and implementation . 

(b) In areas where the state or its agencies maintain 

fee title but give only a flood easement, the Corps of 

Engineers desires to negotiate a lump-sum settlement . This 

would include the discounted present value of estimated annual 

maintenance, vegetative management, etc . Other alternatives 

includ1ng an annual payment system may need to be stud1ed . 

• 
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(c) A comprehensive and detailed vegetat~ve management 

program for future implementat~on and operation, beyond the 

tree removal phase, has not been prepared to date, but only 

suggested as a general proposal. 

20 . The environmental uniqueness of the Ledges State 

Park has been evaluated in detail by the study group. 

a . The uniqueness of the natural features of the ledges 

as described in general terms are: the sandstone foLtnations 

forrning the "canyon" walls of the park, in the Pease and 

Davis Creek valleys; the cover~ng of lichens, mosses and 

other plants; the trees and shrubs; the fords used as stream 

crossings and the sandy stream bed with its flowing water; 

and the woodland habitat for bird species unusual to Iowa. 

The lower floodplain area along the Des Moines River 

serves as an ~ntensive use area for day-use recreation. 

Activities and facilities include fishing, wading, athletic 

f~elds , lodge and concession stand, picnic areas, well and 

waterlines and storage buildings. The flood plain area west 

of the river serves as a natural wildlife habitat and as a 

buffer for the park. 

b . A preliminary inventory of vegetative and t~mber 

species was made in March (See Appendices B and C for the 

detailed report) . The potential flooded area (by the reservoir) 

at the junction of Pease and Davis Creeks (a part of the 15 

acres total affected area) contains over 160 trees greater 

in size than a 3-~nch d~ameter. The four dominant spec~es 

are black walnut (43), hackberry (35), elm (29) and boxelder (10). 
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Others lnclude black maple, bitternut hickory, hawthorn , ash , 

honey locust , butternut , cottonwood , sycamore , black cherry, 

bur oak , red oak, black locust, and basswood . Shrubs 1nclude 

the rare leatherwood , bluebeech and many species of native 

herbaceous growth continue to flourish despite · heavy park 

use . 

From this junction to the mouth of the stream at the 

park entrance the number of trees were not counted, but would 

approximate at least twice the number listed above (300-400) . 

Upland species include white oak, hop hornbean, and shagback 

hickory . The larger number of trees would be the flood plain 

specles of willow , cottonwood and soft maple . 

c . The geologic report states that the lower port1ons of 

the Ledges State Park are characterized by the level flood

plain and terrace sediments of the Des Moines Rlver valley 

and the narrow intersecting alluvial valley of Pease and 

Davis Creeks . These smaller valleys are deeply incised into 

the landscape , cutt1ng through the overlying glacial deposits 

and into a massive sandstone bedrock format1on. This exposed 

sandstone fornts the picturesque, mural-like valley walls Wlthin 

the lower Ledges State Park . In addition, differential cemen

tation within the sandstone , a variety of prominent concre

tionary forms, and the accentuatlon of cavitles and convexities 

by differential weathering and erosion has resulted in the 

protuberant "ledges" and overhangs, characteristic of the 

sandstone escarpments. The channel sandstone at the Ledg es 

is a unique geological disturbance in the Pennsylvanian 
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geologic section in this region . It is quite local in its 

occurrence, with its identity being lost within two miles 

of the rock exposures at the Ledges Park . 

The bedrock geology is rarely exposed in the central 

part of Iowa where glacial deposits blanket the area . The 

greatest exposure is in northeast Iowa; in east central, 

southeast, and south-central Iowa the exposures are confined 

to the deeper river valleys . Sandstone exposures of this 

type and magnitude exist only in Dolliver State Park in 

Webster County (south of Fort Dodge) , along portions of the 

Red Rock Reservo1r in Mar1on County (Knoxville- Pella area) , 

and in Wildcat Den State Park in Muscatine County (near 

Muscatine) . 

d . Ledges State Park serves also as a preserve and 

sanctuary for many animals native to the central Iowa region . 

The park prov1des a permanent and seasonal habitat for a very 

wide variety of species of birds . It is noted espec1ally to 

the ornithologists for its warbler habitat . 

The deer populat1on has increased and frequent observa

t1ons are poss1ble by the public. Other common mammals 1nclude 

the cottontail rabbit , jackrabbit , squirrels (gray , red , ground 

and fox squirrels) , striped chipmunk, ground hog, striped and 

spotted skunk , opossum, raccoon , redfox, muskrat , mink , 

pocket gopher , weasel, prair~e mole, bat and field mice . 

Toads and frogs abound in pond and bog locat1ons , and rept1les 

and snakes are found throughout the park . The Wildlife Ex

hlblt Station southeast of the park provides a close look at 

Iowa's native animals. 
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21 . Flood1ng at the lower Ledges State Park does 

interfer e with public use of the facility . The adverse 

effect of reservoir flooding needs to be expressed in terms 

of areas flooded as well as in teLillS of depths, duration of 

these depths and the frequency of the1r occurrence. In 

addit1on , the natural flood characteristics must be evaluated 

and compared with reservo1r effects, since the Des Mo1nes 

R1ver floodplall1 and the lower Ledges State Park have been 

inundated periodically in the past by the Des Mo1nes River. 

The bottom of the river channel is at elevation 853 feet, 

the top of bank is 860 , and the average flood pla1n elevat1on 

is in the lower Ledges State Park 862 feet. 

a . Areas flooded. The flood plain area in the lower 

Ledges State Park, as previously noted, is div1ded into 

three areas . The most sensitive ecologic areas are the 

Pease and Davis Creek valleys , with their sandstone forma

tions and other b1ota . The Des Moines River flood plain area 

on the right (west) bank of the r1ver is largely inaccessible 

to park users and serves primarily as a w1ldlife habitat. 

The Des Moines Rlver flood plain area on the left (east) bank 

is used for more intens1ve outdoor recreat1on pursuits. 

These include a fishing access near the entrance, a ball park, 

lodge and concession center, p1cnic area and maintenance 

buildings . 

Division of the flood pla1n area o f the p ark into three 

categories provides the following resul t s, as l1sted pre

viously in the data section: 
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Acres of park flood plain inundated 
Elevat1on , Feet Pease Creek East DM West DM 

River F.LPl. River FLPl. 

860- 862 0 0 0 

878 (1954 flood) 9 98 97 

890 (top of flood 15 115 101 control pool) 

892 (proJect "take 18 118 102 line" for easements) 

There are an add1tional 26 acres on the west side located 

above elevat1on 892 . 

There fore , 15 acres of the most sensitive ecolog1cal area 

would be affected by the flood pool operation . Of th1s, 9 

acres were flooded in the 1954 flood . An additional 115 

acres of the flood plain east of the river affected by the 

project are developed for intensive-use recreation pursuits--

ball field , lodge , p1cnicking , fishing , etc . West of the 

river, about 100 acres are contained in the flood pool area, 

and an additional 26 acres located above the flood pool 

elevation would be acquired by the federal government . 

b . Frequency of flooding. Floods have occurred naturally 

in the lower Ledges State Park in the past . The flood of record 

(maximum stage) occurred in 1954 . The reservoir will not 

change conditions for floods having a frequency (volume fre-

quency) of some four years or less (greater than 25 percent 

chance occurrence or probab1lity in any one year). Reservoir 

operat1on studies for the per1od of streamflow record provide 

the following elevat1on-frequency data: 



• Frequency 1n 
years 

1.5 
2 
3 
4 
5 

10 
20 
50 
76 

37 

Percent chance 
0 

occurrence 1n 
any one year 

67 
50 
33 
25 
20 
10 

5 
2 
1.32 

Elevation the flood 
pool would reach, ft MSL. 

835 
843 
856 
864 
869 
881 
885 .5 
889 
890 

Therefore, the average 4-year frequency flood would 

naturally flood the lower park area (elevat1on 862~) in 

passing through this reach, and subsequently would fill the 

reservo1r to the point where it would again cover the bank 

areas to a shallow depth. The park would be unaffected by 

reservo1r operation for floods having a greater frequency of 

occurrence than this. Greater floods, a greater frequency 

in years, would flood the park areas both naturally during 

inflow and subsequently an additional amount as a storage 

phenomenon. It is estimated that once every 76 years, 

on the average, the full flood pool will be ut1lized 

(elevation 890). Once every 10 years, on the average, the 

reservoir w1ll fill to an elevat1on slightly higher (881 

versus 878) than occurred naturally during the 1954 flood. 

c. Duration and depth of flooding. At the Ledges, the 

bottom of the river channel is at elevation 853, the top of 

low bank is 860 and the average flood plain is 862. Three 

major floods of record were studied, using the reservoir 

operation data for historical floods. These three years of 

flooding were studied to compare what would have resulted 
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under res ervo1r cond1t1ons with what occurred under natural 

conditions . These particular years are important for the 

following reasons : 1954, the peak discharge of record; 

1965 , the max1mum volume of floodwater; and 1969, a recent 

major flood of less volume and peak discharge. 

The results, at the south boundary of the park, are as 

follows : Number of days that indicated 
elevation is exceeded! at mile 246.1 

Natural Reservoir Natural Reservoir 
Year Peak Elev . Peak Elev. Elev. Condit1ons Cond1tions 

1954 878 879.5 860 16 38 
864 7 29 
870 3 21 

1965 874 . 3 889 . 1 860 48 102 
864 16 88 
870 7 79 

1969 867 . 0 882.8 860 60 123 
864 24 105 
870 0 72 

In a general sense, the duration (period of time) of 

flooding above the lowest flood plain elevation of 860 feet, 

1s approximately doubled with the reservoir in operation as 

proposed . The longest increase in flooding, during any year 

of hydrologic record studied, would have occurred with a 

flood equal in magnitude and volume to the 1969 flood. Over-

bank flooding (above bankfull) would have occurred 123 days 

with the reservoir compared to 60 days which occurred under 

natural conditions. These are not necessarily consecutive 

days . Us1ng both the 1965 and 1969 floods as examples, under 

the proposed reservoir operating cond1tions flooding of the 

lower park above elevation 870 (which causes an increasingly 

severe effect in the Pease Creek valley) could occur for a 
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per1od of 70 - 80 days , compared to a week or less under natural 

conditions . Some of this addit1onal period of flooding 

could occur in the early spring from snowmelt, when trees 

are still dorntant . However, the added duration may extend 

into the growing season . The 1954 flood occurred in June, 

during the early summer . It had the peak stage and discharge, 

but the 1965 and 1969 floods had greater volumes, hence the 

highest reservoir levels in operation stud1es are reached 

using the latter two floods . 

A review of reservoir operation reports for the period 

• 1920- 1970 shows that stage rises in the river or the reservoJ.r 

can be expected to occur at least every other year: 

Decade 

1920-30 

1930- 40 

1940-50 

1950-60 

1960-70 

Number of years that 
floods occurred 

3 

8 

7 

7 

8 

Number of separate 
rises of r1ver 
(and reservoir) 

5 

12 

15 

12 

14 

Some insight can be gained concern1ng the percent of 

time the reservoir would be above specified elevations over 

a long per1od of time . Review of proposed reservoir operation 

plans provides the following comparative data between natural 

and reservoir condit1ons . 

Elevation 
Feet 

860 

862 

864 

870 

876 

Percent of t1me given 
Under natural 
conditions 

3 . 6 

2 . 0 

1 . 1 

0 . 1 

0 . 02 

elevation is exceeded 
Conditions with 

the reservoir 

5 . 4 
4 . 0 

3 . 2 

2.1 

1 . 2 
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Therefore , compared to natural condit1ons , the reservoir 

will increase the percent of time the lower Ledges is 1nundated, 

from a range of 0-3 . 6% for the elevat1ons shown to 1 . 2-5 . 4% . 

Th1s indicates that the net increase that could be expected 

1s 1 - 2% in total inundation time, or an average of 3 to 7 

days additional per year over a long period of time . As 

indicated above , however, most of the additional per1od of 

flood1ng will be experienced during years when major floods 

occur . These inundation periods do not include for park use 

analysis the time required for cleanup and rehabilitation . 

22 . The environmental impact of flooding by the proposed 

reservo1r , as presently planned , has been evaluated by the 

plann1ng sub-group . Two major problems have been identified. 

These are (1) the immediate and long-texnt effect of add1t1onal 

flooding by the Saylorville Reservoir as it relates to park 

use and its unique features and (2) the problem of stress and 

over-use by large numbers of the public congregating in one 

relatively small park area and a desire by some to shift away 

from intensive-use recreation programs to a more preservatlon

interpretative study area concept. 

a . All of the intensive-use features in the east flood 

plain areas of the Des Moines River (lodge, concession stand, 

p1cnic area , athletic fields , storage building) must be re

moved and relocated. The frequency, duration and depths of 

floo d1ng would be too severe an interrupt1on of park activi

ties and use at th1s point, and in addit1on the t1me and cost 

of cleanup and rehabilitat1on would be excessive. A six-month's 
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loss of use was experienced in 1954 following the record

stage flood , although lack of funds for rehabil1tation was 

purport edly a contributing factor . 

b . The additional depths and durat1on of flooding will 

have an adverse effect on trees, shrubs and other vegetation. 

In the two flood plain areas of the Des Moines River, east 

and west, substantial loss of the flood plain timber will 

occur . The 5- year frequency flood pool level is elevat1on 

869 , which lS 7-9 feet above top of bank and low flood plain . 

Durat1on of flooding will exceed 100-120 days during maJor 

floods . Most of the lower flood plain will rece1ve a substan

tlal vegetat1on kill , although some of the most water tolerant 

trees--willows , sycamores, soft maples, boxelders and cotton

woods--may survive . Thin depos1ts of sed1ment will occur 

during this additional slackwater storage period, as well as 

sedimentation from the natural more frequent floods moving 

into the downstream portions of the flood pool. Nuisance 

conditlons 1ncluding mud and debris, and somewhat later, dust 

and pollen from invading ragweed and other vegetat1on, will 

prevail after these flood periods. A vegetative management 

program should be considered to combat the natural succession 

of weed species in the flood plain areas. 

c . Shrubs are less apparent and less abundant in the 

valley floor because of past management for picnicking, other 

recreatlonal uses, and due to a general increase in the park 

vlsitors . The proposed master plan for the park with more 

emphasis on interpretive facilities and reduction in use in 
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the bottom creek area , in conjunction with a suitable planting 

program will aid in restoring the vanishing vegetation cover . 

The overall impact of backwater flooding on the existing 

vegetation in the floodplain area as well as in the creek area, 

will be detrimental to the growth of a variety of plant 

material . In the long run, this impact might kill the 

naturally diverse vegetation which provides an attractive 

aspect to the present sandstone walls . It will be necessary 

to plant water tolerant species in the flood prone areas to 

maintain scenic interest and avoid drabness that might result 

from the inundation effect in the lower Ledges . Plants 

colon~z~ng recently inundated areas tend to be weedy species 

of considerably less attractiveness than present spec~es . 

Along the valley bluff perimeter and in the Pease and 

Davis Creek potential flood area (15 acres) , maximum flooding 

would damage , if not kill , almost all of the trees to t h e 

base of valley walls in these locations . Most trees are 

growing in soils that are above the lowest flood plain and 

in well - drained areas . Inundation longer than 10 days would 

probably result in severe damage to all spec1es except cotton

wood, hackberry , boxelder and sycamore . Damage to these may 

occur because of potential changes in the groundwater regime . 

Saturation by flooding may affect the groundwater levels along 

the valley bluffs and in the outer flood plain fringes . 

Shrubs and other native herbaceous growth , grasses , etc . will 

also suffer adversely from long durations of flooding. 

Floating debris and dead trees will pose a removal problem . 
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The amount of timber clearing scheduled during the construct1on 

phase may affect the visual qualities of the park, and the 

type and amount pe IIni tted needs to be evaluated . 

d . Backwater flood~ng, from the geological framework, 

will have minimal effect on the exposed sandstone ledges. 

The most ser1ous effect of the per1odic flooding will be 

denial of access to the area where the sandstone foLntatlons 

are best exposed and offer the most picturesque scenery and 

educational value . The percent of time loss, as listed pre-

v1ously , would be increased from 2% to a 4% amount, above 

elevation 862 , the flood plain elevation at the mouth of 

Pease Creek . There is little potential for undeLntining and 

erosion since the reservo1r floodwaters are essentially a 

slackwater phenomenon with low current velocities . Any 

potential erosion might be offset elsewhere by the hardening 

of weakly-cemented sandstone formations through contact with 

rnineral - bear1ng floodwaters . Some staining of the rock 

surface may occur under long-duration storage, especially 

if the flood pool is held a t one elevat ion for a long per1od, 

hov1ever , Ylater seep inc; down t he rock f·accs f ro1 a!Jove has 
• 

alreauy resulted in e x ten sj ve natural staJ.nlLlJ u.~. rht: san.:1-

stone walJs and Ledges . 

a·-:.c Dav .ts Creer: s may b .... ., ... _ e ...- e a ..~. ._ .J. l..1. lur r se -voJ J f! uu .. o:.. a L 

pe~iods~ and mav resuL J.n oa . ~ o.1... L • i cr ~m t t a ..1. 
,. -

l: I t 

fl'l e exc; ct location Gln<. ex ten~ ca .1·) ! - ~c .. eca .. ,t, ,:) ae e .. 

on t h e res ervoir level when flood!:i OCL:Ut J.. 1 t .. "e t 
. .... 

J."'..~ tl c ry 

va l leys . 
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e . Among the positive results of the Saylorville 

Reservoir noted in a park plann1ng report is the opportunity 

to lessen the over- use of the park by the public . The 

reservoir will require curtailment or teiinination of the 

road system in the lower Ledges as it now exists. This 

act1on alone would tend to reduce the number of persons 

now us1ng the area . These high concentrations result in 

damage to the sandstone ledges , hillsides and trail systems . 

In time , this overuse can be as damaging as the reservoir . 

If a reduction is achieved in the number of persons ga1ning 

access to the lower ledges , for more- intensive recreat1onal 

uses , the hillsides and foiHtations will have a chance to 

begin to heal and return to a more stable , natural condit1on . 

23 . Future- use planning for the Ledges State Park . The 

objective of both the Iowa Conservation Commission and 

certain environmental organ izations (includin g the Boone 

citizens ' group) is a change of emphasis to a preservation 

and ecological-interpretative study area . As stated in the 

master plan report of the Iowa Conservation Commi s sion : 

" The master plan for Ledges State Park hinges on 
the basic concepts of preservation of its resource 
features with a principal recreational emphasis on 
its educational values . Other recreational uses 
become secondary to the principle and concept of 
preservation . Main features will be : Nature 
interpretative center , natural trail system for 
natural study , wildlife exhibit areas as a part of 
interpretative program, camping and picnicking 
fac1lities , scenic views , and to restore the natural 
qualities of the park through management techniques ." 

a. Some sign1ficant aspects of the redevelopment plan 

(long range) for the Ledges State Park are : 

• 
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(1) Ledges Park is not a water- oriented recreation 
area , therefore , it is different from the 
proposed Big Creek Recreation Area , which will 
have water- oriented recreational facilities as 
a main recreation r esource . 

(2) Ledges Park use will be reoriented for nature 
interpretive facilities because of the Ledges' 
unique geological aspects and ecolog1cal 
diversity . The wildlife exhibit area will be 
integrated with the park . 

(3) In the long run , the park will have only one 
access for efficient operation and management 
control . Vehicular traffic through the park 
w1ll be eliminated at some future point in 
time to make the park more enjoyable and 
restore quality outdoor recreational experience . 
This , in conJunction with re- design , is hoped 
to eliminate the over use of the park . 

(4) At the time of detailed designing of the park , 
spec1al facilities such as ramps with s1de 
guards, separate par k1ng areas , drink1ng water 
founta1ns , restroom fac1lities and spec1 al 
trails etc . for the elderly and hand1capped 
people will be prov1ded . 

(5) Maximum efforts will be made not to interfere 
with the existing ecological balance in the 
park such as preservation of prairie , valley 
areas and upland slopes . 

(6) Recreational use of lower Ledges will be left 
open for only unorganized recreational activi
ties such as: passive recreation , scenic walk , 
wildlife and bird watch1ng , and for scient1fic 
studies of archaeolog1cal and ecologic al 
features . The interest areas would be l1nked 
by nature tra1ls . 

• 

This plan is based on the ph1losophy of park development geared 

for nature lnterpretative facilities . 

b . The master plan for redevelopment prepared by the 

Iowa Conservat1on Commiss1on advocates acqu1sition of a 74 -

acre tract east of the exist1ng park and 19 acres in the 

vicinity of the present wildlife exhibit . The master plan 

includes several new features . Increased picn1c fac1lit1es 
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would replace the losses in the lower Ledges and add to the 

potential use concept . The road system would be altered to 

have one main entrance at the east side , and would close off 

all existing roads (north , south and Pease Creek roads) . The 

trail system would be rev1sed and nature interpretative center 

and areas would be added. A publ1c hunting area would be 

developed south of the park in reservoir areas to be managed 

by the Iowa Conservation Commiss1on. 

c . The environmental organizations involved 1n the review 

study are in agreement with the objectives of the master 

plan , but desire to relocate intensive-use features to other 

new parks and access points in the reservo1r area and reduce 

to a minimum the mass recreational uses previously made avail

able to the public. In the development of detailed plans the 

access to the lower Ledges park by the handicapped and elderly 

for enjoyment of its natural scenic characteristics is to 

receive added attention. 

d . The barrier dam concept was evolved by the local Boone 

citizens group as an alternative to the flooding problem. 

Inherent in this concept is concern over the future park 

use , access to the lower ledges and needs and desires of the 

local community and its citizens. 

e . Several conflicts in future park use (with or without 

the barrier dam) are noted to exist between the park planning 

group and certain environmental organizations. The primary 

responsibility and authority for the State of Iowa remains 

with the Iowa Conservation Commission. Additional public 
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meetings are being considered in the detailed development 

phases for the Saylorville project . The park planning group 

has well noted the present traffic load and safety hazards 

in the lower Ledges State Park with two way traffic and large 

numbers of autos . The park road system in the lower Ledges 

is an "attractive nuisance" to a certain degree, as related 

to safety , since the drive- through fords with flowing water 

attract numerous drivers who make several passes through the 

park before departing . 

The future park plan and use of the Ledges State Park 

will be developed within the regional context of the entire 

reservo~r area , including the new Big Creek Lake area . 

Within this objective , various ideas and proposals have been 

offered and considered . The Iowa Conservation Comrniss1on 

plans a public hearing for the Ledges Master Plan , wh1ch 

will include aspects of the lower Ledges . With the Des Moines 

area representing the largest metropolitan area within the 

state, 1ts citizens and those of the central Iowa region can 

be expected to make heavy use of the reservoir area as a 

public access and open space area. An additional reg1onal 

need which will deserve addit1onal study is the future high

way transportation needs of the reservoir area . Additional 

generation of traffic and increased population growth in the 

area will bring about many changes . 

24 . The barrier dam is one alternative for reducing the 

reservoir flooding impact on the lower Ledges State Park . 

The Iowa Citizens to Save the Ledges State Park has proposed 
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the concept of an extensive barrier dam which would be an 

alternative to flooding the lower Ledges State Park . Th1s 

concept , as illustrated previously, was first used at Polk 

City as part of the Saylorville Reservoir project . The 

barr1er dam concept for the lower Ledges State Park has been 

studied in substantial detail by the Corps of Engineers and 

given a general review by the Task Force group. 

a . Location and features . The proposed barrier dam 

would have a length of about 7,000 feet, extending from 

Iowa 164 southward to the terrace below the wildlife exhibit. 

It would require a channel change of about 2,000 feet of the 

Des Moines River to place the river and flood control reser

voir to the west s1de of the valley . The barrier dam would 

have an average height of 32 feet above the general flood 

plain ~rom elevation 861 to 893 fee~ and a base width of 

over 300 feet . In general , it would protect the east one

half of the valley from reservoir inundation and from natural 

flood flows on the Des Moines River. 

b . The barrier dam would be an engineer1ng project of 

large scope . Approximately 1.3 million cub1c yards of earth 

fill material would be required, which must be protected by 

rip-rap, etc. A foundation area of 55 acres is needed, which 

would be cleared through the existing valley timber. An 

inter1or drainage structure, combining gravity drainage during 

low reservo1r levels with a pumping plant for use in high 

reservoir periods, is included. An 8 feet wide by 6 feet 

high conduit, gated, with a 111 cubic feet per second (50,000 
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gallons per minute) pumping plant , is proposed to accomplish 

this purpose. The abandoned oxbow would become a recreation 

pond and a temporary storage area for local storm runoff . 

Some temporary ponding in the oxbow area would be peinti tted 

behind the barr1er darn during local flood periods on Pease 

and Dav1s Creeks , to obtain a reasonable conduit size and 

minimum purnp1ng requirements . The water would be d1scharged 

within a few days (gravity outflow during low reservo1r stages 

and pumping dur1ng h1gh stages of flood storage), with minimal 

damage to the vegetation and trees . However, the lower park 

facilities would still need to be relocated since they would 

be 1n the temporary pond1ng area . The 1 . 3 million cubic 

yards of imperv1ous earth fill would have to be obtained 

from an upland source, requiring a 100-130 acre borrow area 

for removal of 6-8 feet of borrow and a haul of about 4 miles . 

c . Sediment problems in the Pease Creek valley might be 

accentuated by the barrier dam . The sed1ment production is 

est1mated by the engineer1ng sub-group to be about 500 tons 

per square mile per year . About 2 , 800 acres of the 9 square 

m1le watershed are in tilled crop land;the remainder 1s in 

pasture and woodland. About one-thlrd of the crop land has 

natural drainage to the ravines extending towards the upland 

from the Pease Creek and Davis Creek valleys. This accelerates 

the movement of sediment compared to flat uplands having poor 

dra1nage . Inspection of several branches of the valley indi

cates that bank sloughing 1s a relatively minor problem. 

Some slides have occurred , but not in a location where they 
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would be scoured and transported downstream . 

If the invert of the outlet works of the proposed barrier 

dam is placed at elevation 860 or above, most of the sediment 

accompanying the Pease Creek flood flows will be deposited 

in the oxnow lake. Some sediment will be distributed above 

elevation 860 and some material will go through the gated 

outlet works when gravity outflow occurs. As the oxbow lake 

fills with sediment, trap efficiency will decrease somewhat 

and more sediment will move through the outlet works . During 

high reservoir stages when the gate is closed, nearly all the 

sediment will be depos1ted in the lake . 

Sed1rnent will also be deposited on flood plain lands 

located above elevat1on 860 with the barr1er darn in place . 

The pattern of deposition will be controlled by the range of 

water level elevations and flow frequencies occurring as a 

result of runoff from the Pease Creek watershed. Thus , the 

barr1er darn would reduce sediment deposition from the Des Moines 

River but will increase sediment depos1t1on from Pease Creek . 

Sed1ment amounts delivered to the oxbow lake could be reduced 

considerably by installation of small sedimentat1on ponds 

near the upper reaches of the valley. Several potential lo

cations were identified by the planning sub-group during field 

inspection of the watershed and park areas . 

d . Two additional dams and subirnpoundments, of a larger 

scope than small sediment impoundments, were studied by the 

Corps of Engineers, one on Pease Creek and one on Davis Creek . 

These would trap sediment from at least one-half the watershed 

• 

• 
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and also reduce peak flood flows . These subimpoundments 

could have small conservation pools for recreation purposes . 

Considerable disturbance of the environment might occur 

during their construction unless due care was exercised. 

These two sublffipoundments do not aid appreciably in reducing 

the hydraulic structure capacities at the barr1er dam (size 

of conduit and pump capacity), but would assist in sediment 

control once they were constructed and the vegetative cover 

reestablished . 

25. The estimated cost of construction of the Ledges 

StatePark barrier dam project is appreciable. The est1mated 

cost is $5,400,000 for the basic project (lands, mater1als, 

construction) and $6,400,000 if the two sub1rnpoundrnents were 

included. The length of haul (3-4 miles) for earth fill 

1ncreases earth materials cost by a factor of three. Because 

of this, and 1ncreases in construction costs, the Ledges State 

Park barrier darn would be more expensive than the barrier dam 

at Polk City, wh1ch is being constructed at a cost of about 

$3 , 000 , 000. 

a . The lower Ledges State Park would be physically 

separated from the flood control pool and partially protected 

from adverse reservoir flooding with the barrier darn alter

native. As stated above, this includes 15 acres of the most 

sensitive ecological areas of Pease Creek, and about 105 

acres of flood plain land that 1s situated east of the barrier 

darn outside the foundation area required for its construct1on. 

The existing channel would become an oxbow lake of about 20 
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• 

• • acres 1.n s1.ze . It would offer a quiescent pool for recreation 

use , although intensive uses would not be allowed according 

to the master plan for redevelopment . Inte:rnti ttent flooding 

from Pease and Davis Creeks will also occur. 

b . Several losses are associated with the barrier dam . 

These include loss of the natural stream fisher1.es access 

point and use at this bend . Another loss exists in the 

interference with the Camp Hantesa area, s1.nce some of the~r 

land and well facillties are involved. The visual impact of 

the barrier dam must also be considered within the overall 

impact analysis . Loss of vegetation in and along the founda-
if 

tion area must be evaluated against the reservo1.r loss without 

the barrier dam . Sediment problems in the oxbow area are 

also noted , as Pease and Dav1s Creeks d1scharge to this area . 

c . The average annual costs of operat1.on and maintenance 

of the barrier dam and pumping facilities must be included ln 

its total evaluation . This annual cost is estimated to be 

$11 , 300 per year . The cost estimate is based on a project 

life of 100 years and reflects maintenance of 1 . 3 miles of 

barrier darn , operat1.on and maintenance of the pump1.ng plant 

including electrical energy costs . The Iowa Conservation 

Commission staff has noted that this should be a federal cost , 

either as operation or as an amortized or discounted equiva-

lent present-worth value for negotiat1.on and settlement purposes . 

26. A second alternative to the impact of reservoir flooding 

is introduct1.on of an enlarged-scope area management and mltl -

gat1.on program . This extended-scope program could be incorporated 
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into the proposed project operation schedule . Review of 

lts potential indicates that the following items would have 

to be studied and evaluated in substantial detail before 

such a program could be implemented . 

• 

a. Addltlonal lnventory of the natural resources-

ecologlcal, geolog1cal and other features--of the Pease Creek 

and Dav1s Creek valleys upstream of the current park use 

areas . The inventory would serve as a basis for evaluating 

the amount of additional lands needed to supplant the down

stream areas temporarily flooded and impacted by the reservoir. 

b . Development of a comprehenslve vegetative management 

program for the lower Ledges State Park . Each of the three 

prlncipal areas (west, east and Pease Creek) would need to be 

placed in a specific category for cleanup, debris removal, 

washing down of trails and access roads, rehabilitation and 

other periodic mitigation measures . Initial timber clearing 

and replanti.ng of water-tolerant vegetat1on would need to be 

studied and implementation plans formulated. 

c . Extension of present redevelopment plans to encompass 

the facilities required for an enlarged scope management 

plan also would be required. 

d . This alternative would not place the lower Ledges 

State Park in the same operational level and environmental 

context as the existing park development, but a change in 

park emphasls is being recommended regardless of alterna

tlves . Also, lts economic costs have not bee n evaluated. 



57 

It remains principally a physical alternative until studied 

in additional detail . Presumably it might be expected to cost 

less than the barrier darn proposal. Reduction or elimination 

of construction costs would be partially offset by additional 

land acquisition , development and mitigation costs . 

27 . A third alternative for reducing the impact on the 

lower Ledges State Park is to reduce the flood control 

effectiveness of the Saylorville Reservoir proJect . • A rev1ew 

was made of the proposed and alternative reservoir operat1on 

plans . Several types of alternative plans are being evaluated 

by the Corps of Engineers as part of the environmental impact 

study . 

a . The non-damag1ng bankfull capacity (or sl1ghtly less) 

of the Des Moines R1ver 1s 8 , 000 cfs, from Saylorv~lle to 

Des Moines . For greater discharges, flooded areas increase 

rapidly , during reservoir pool rises. 

b . The des1gn release rates of the proposed operation 

schedule would provide for the following for operation of the 

flood pool (elevation 833 to elevat1on 890) . 

Reservoir level 

833 to 875 
875 to 879 
879 
880 
882 
884 
884 to 889 

889 to 890 

Release rate, 
cub1c feet per second 

equal or less than 8 , 000 cfs 
10 , 000 
12,000 
14,000 
18 , 000 
21,000 

21,000 maintained by gradual 
gate closure and overflow over 
concrete spillway crest 
Increase release rate to 
42,000 cfs by reopen1ng 
conduit gates 

• 
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c . The maximum attainable release rate through the 

outlet works conduit (11 , 800 cfs at elevation 833 to 21 , 000 

cfs at elevation 88 4 ) equals or exceeds the release rate 

provided for in the proposed operation schedule . 

d . The proposed lower limit on flood release rates, 

8,000 cfs , would limit flood stages to less than bankfull 

(by some 2 feet) with 10,000 cfs being slightly above bank

full discharge capacity . 

e . In the reach from the dam to Des Moines , at a river 

stage corresponding to 10 , 000 cfs , the flood plain area 

flooded is 619 acres . This increases to 1 , 300 acres at 

12 , 000 cfs and to about 2 , 500 acres at 20,000 cfs . More 

than 5 , 000 acres would be flooded at a d1scharge of 60,000 

cfs , approximately the magn1tude of the 1954 flood . 

f . Construction of the Polk City-Big Creek barrier dam 

concept eliminated approximately 38 , 000 acre-feet of storage; 

by increasing the flood pool to elevation 890, the total flood 

control storage was increased from 525,000 acre-feet to 

602 , 000 acre-feet . The flood control project at this revised 

level of development reduces the average annual flood damages 

in downstream reaches from $4,000,000 to a level of $234,000, 

principally achieved in the Des Moines area. 

g . The review has shown that the alternative methods 

of operating the reservoir (except for those alternatives 

wh1ch eliminate the conservat1on pool) will result in in

creased frequency of flood1ng 1n downstream reaches of the 

Des Moines River , when compared to the presently proposed 
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operating schedule . Eliminating the highest increment of 

flood control storage , the elevation 884 to 890 increment , 

would result in annual flood damages of $1 , 260 , 000 . This 

increase in damages represents an annual loss of $1 , 000 , 00 0+ 

in flood control benefits . This annual loss of benefits 

in a 100- year economic period , represents a present worth 

of $18 , 000 , 000 at a 5 1/2 percent discount rate , or more 

than $27 , 000 , 000 at 3 1/2 percent . This indicates that the 

benefits gained through reduction of flood losses downstream 

of the dam are relatively sensitive to both t h e volume of 

flood control storage and the proposed release rates . 

h . Changes in the proposed operating procedure whlch 

would increase the frequency of flooding in downstream reaches 

might require renegotiation of floodl ng easement s which were 

acquired in the Red Rock Reservoir area . 

Flowage easements obtalned by the Corps of Engineer s at 

Red Rock were based on the operational plans of both reser

voirs . Alteration of the operating schedule at Saylorvi l le 

Reservolr would adversely affect these easements and could 

possibly require re- negotiations with the landowners in the 

Red Rock Reservoir area . 

The actual test that should be applied 1 s whether the 

change in any operation plan places an additional servitude 

on the flowage easement land to the extent that it constitutes 

an additional taking . Changes in operating plans , therefore , 

do not necessarily require renegotiations . 

• 
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i . Evaluatlon of any changes and needed supplementary 

programs in flood control and flood plain managenent remains 

within the responsibility and authority of the Iowa Natural 

Resources Councll for the State of Iowa. Additional detailed, 

in- depth studles of all alternatives would be required prior 

to any consideration of changes . 

28 . Development of an on-going program for the imple-

·mentation of a sound land-use and flood plain management plan 

has been inltiated , for the 5 , 000 acres of flood plain in the 

reach of the valley lying between the Saylorville Dam and 

the Clty of Des Molnes (Euclid Avenue) . Restudy of the green

belt program , flood damage potential, land use alternatives, 

zoning and other regulations are speclflc items of restudy . 

The initial efforts of thls task force and an initlal report 

on use of the 5,000 acres of flood plain area and other bluff 

and tlmber lands are included in the Appendlces . 

29 . The sand and gravel resources used as road and 

materials aggregate will continue to be avallable to Boone 

County , in the upper flood pool area . Those materlals re

sources in the conservation pool and downstream flood pool 

areas will be lost due to pexnLanent or too-frequent temporary 

inundation . The Corps of Engineers has permitted Boone 

County to continue extraction of gravel deposits. The county 

has leased or purchased five separate sites containlng an 

estlmated 4 to 5 million tons . Private gravel pits are 

negotlating with the Corps of Engineers to continue thelr 

operatlons in areas where interrnittent flooding has a 
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potential . There is fair assurance that satisfactory arrange-

ments will be completed . 

30 . The archaeology study team and the officer of the 

state historic pLeservation program have provided brief 

comments regarding archaeological salvage work. Two archaeo-

logical sites have been identified but not salvaged in the 

lower Ledges State Park . There is a possibility of finding 

other sites within the area which would be affected by the 

barrier dam construction , if the barrier dam is constructed . 

The dam will encroach on the prehistoric area and the sites 

will be destroyed . It will have the same impact if there is 
• 

pending behind the barrier dam . 

Under natural flooding conditions the sites will be 

submerged for some duration , but will not be destroyed . St1ll 

there is a need to identify the sites , determine the1r sig-

nificance and salvage them . Backwater flood1ng in the creek 

area and the low area at the mouth of the Pease Creek will 

eventually fill the areas with sand and silt burying potential 

sites . The reservoir water storage level changes may cause 

some bank-slump1ng which would tend to destroy the sites . 

31 . The Camp Hantesa area , with a total of 132 acres , • 
lS 

affected also by the barrier dam . The Heart of Hawkeye Council 

is concerned about the impact of the dam on the1r lands and 

camp programs if the barrier dam alternative is selected . 

Other remedial measures have now been constructed as part of 

the Saylorville Reservoir project . Additional details are 

included in Appendix G. 
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32 . Environmental considerations at the Iowa 4- H Camping 

Center have been included as part of the study . Iowa State 

Un~versity , through its 4-H Office and the Environtology 

Council, is ass~sting the State 4-H Foundation in evaluating 

the environmental impact of Saylorville Reservoir on these 

two facil~ties. The student study reports are presently being 

comp1led , as is a consulting report on additional developments 

at the camp . 

a . The camping center complex consists of more than 1,000 

acres on the Des Moines R1ver in Boone County, w1th fac1lities 

for over 400 campers . Almost one-mlllion dollars have been 

contr~buted to its development, facilities and program since 

its beginning in 1952 . It has been used by some 150,000 

persons since that time. The camp 1s owned by the 4-H Foun

dation and operated by Iowa State Univers1ty, through a 

memorandum of understanding . The Iowa Arboretum, an adjacent 

and adjunct facil1ty, is be1ng developed in conjunction with 

the Iowa Horticulture Soc1ety, on lands both north and east 

of the 4-H camp1ng center. However, these lands are not 

affected by the reservoir. 

b . The 4-H Camping Center is located southwest of Luther 

on upland lands lying between Richardson Branch and the 

Des Moines River. The stream has a drainage area of 11.6 

square miles (7,400 acres) at its confluence with the Des 

Mo1nes River . Lands owned by the camping center extend from 

the left (east) bank of the Des Mo1nes River eastward across 

the r1dge between the two streams and to the east bluff of 
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Located near Ledges State Park in Boone 
County, the Iowa 4-H Camping Center is 
not more than a 5-hour drive from the most 

distant county. All-weather gravel roads lead 
to the camp, which is within 4 miles of a 

paved highway. 

t 
N 

Location of 
Facilities 

Boundary of 
land owned 
by Iowa 4-H 
Foundation 

A. 

B. 

c. 
D 

E. 

F. 

G. 

H. 

I. 

J. 

K. 
L. 

M. 

N 

0 
P. 

Q. 

R. 

s. 

Entrance 

Custodrans Home 

Elm Vdlage 

Hrckory VIllage 

Butternut Cabin 

Log Cabrn Museum 

Cedar Cottage 

Oak Village 

Lrnden Lodge 

Swimmrng Pool 

Birch Village 

Maple Village 

Clover Bowl (proposed) 

Dam {proposed) 

Lake (proposed) 

Richardson's Creek 

Des Moines R1ver 

Headquarters, Iowa Aboretum, Inc. 

Iowa Aboretum (proposed) 

Fig . 9 . The Iowa 4- H Camping Center 
located near Luther 
(Source : State 4- H Office) 
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Richardson Branch . The latter stream flows southward through 

the camp property , then westward to the Des Moines River . 

The river flows about due south in this reach . 

c . The camp buildings are located on the flat uplands 

at elevations exceeding 1,020 feet. This places the main 

camp area at a he1ght of some 130 feet above the maximQ~ 

flood pool elevation of 890 . The Des Moines River flood 

plain is 850± feet in the camp area . The camp's well is 

located on the Des Moines River flood plain west of the camp. 

A canoe storage shed is located near the rive r northeast of 

the camp . An extensive nature tra1l system and access trai J s 

for maintenance are located along the Des Moines River and 

in the lower downstream parts of Richardson Branch. The 

flood plain areas along the Des Moines River are at elevat1on 

846-851 . Areas in the lower , downstream part of Richardson 

Branch are above elevation 850. 

d . The impact of Saylorville Reservoir will be greatest 

on the timber , shrubs, and native herbaceous vegetat1on, 

presently used in nature study and environmental educat1on 

programs . Visual impact will be great, s1nce this camp is 

in the middle of the active flood pool (Reach B and Impact 

Zone 4 . See Fig. 3, page 17). Because of prospective severe 

loss of t1mber below the 5-year flood pool (elevation 869±) , 

all of the Des Moines River flood plain and much o f the lower 

Richardson Branch valley will be affected. Although full 

evaluation is not completed, it 1s estimated that about 100 

acres of land in the valley of Richardson Branch is affected, 
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and about 84 acres along the Des Moines River . In Richardson 

Branch , about 20 acres of the 100 would be above the 5- year 

flood pool level , (Impact Zone 5) , and would be affected to 

a lesser extent than those areas within the active flood 

pool (Impact Zone 4) . 

e . The bluff along the Des Moines River west of the 

4- H Camp is unusually straight and steep in alignment 

(trending slightly northwest) . Therefore , lateral flood~ng 

will be a minimum on the valley sideslopes . The greatest 

loss would appear to be in the R1chardson Branch valley, 

insofar as lateral flooding , mudflat potential , slope effects , 

etc ., are concerned . The other unusual flood1ng impact is 

that the flood pool , in backing into R1chardson Branch , will 

place floodwaters on both sides (east a n d we s t) of the 

southerly part of the camp . Poor v1sual perspectives will 

result at several overlooks located in this area . 

f . The 4-H Foundation , 4- H leaders and camp staff have 

been most concerned about land acquisition , encroachment 

of public access and facilities of the greenbelt program of 

the Corps of Engineers, and intrusion by the public into camp 

areas from the adjacent reservoirarea . Proposed development 

of a recreational trail system on the east side of the valley 

in th1s reach is of special concern . To counterbalance the 

loss of use of the Des Moines River and adjacent areas , and . 

to improve its program in water-oriented outdoor recreation, 

the 4-H Foundation has been studying the alternative of con-

structing a recreation lake on Richardson Branch . It would 
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be located at a site east of the camp at the point where the 

flood pool ends . However , engineer~ng studies have ind~cated 

that the slte can be developed only at considerable expense . 

Therefore , additional alternatives are being considered . 

g . The 4- H Foundatlon , through its executive committee, 

~s negotiating with the Corps of Engineers to obtain an 

acceptable plan of actlon for future land use and for flnal 

settlement for land acquisition . Key elements are : (1) main

taining full control and/or ownershlp of all lands in the 

Ri chardson Branch valley ; (2) maintaining a measure of control 

over the Des Moines Rlver flood plain which the Corps desires 

to purchase in fee title as part of the reservoir resources 

plan for recreatlon , fish and wildlife , and open- space use by 

the public ; (3) development of access control between the 

Des Moines River flood and the camp property, above 

elevatl on 892 , perhaps by barrier vegetation or acceptable 

fencing ; (4) retaining access rights to maintain a well field 

on the Des Mo~nes River flood plain , at the location of the 

e x istlng well; and (5) determining what type of timber clear

ing and future vegetative management program would be best 

for the valley areas in this reach of the reservoir. 

h. The 4-H Camping Center will need to relocate its 

nature trails and vegetative interpretative study areas to 

the Rlchardson Branch valley upstream of the reservoir flood 

pool limits and to the ravine area west of the camp . The 

R1chardson Branch valley offers much promise as a compensat

ing trade- off , and negotiations w1th the Corps need to include 

t he cost of shifting these env1ronmental study programs. 
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Section IV, Conclusions and Recommendations 

Conclusions Regarding Existing Status 

32 . Saylorville Reservoir is a federal multipurpose 

reservoir being constructed on the Des Moines River immedi

ately upstream of the City of Des Moines. Its primary purpose 

is flood control, and secondary purposes include water

oriented outdoor recreation and related park uses, water 

quality enhancement through downstream low-flow augmentation 

and incidental fish and wildlife propagation. 

Many Iowans have observed the environmental impact expe

rienced at Coralville and Red Rock Reservoirs. Changes in the 

visual aesthetics are the most frequently discussed topics, 

but more detailed studies of other changes, including both 

losses and gains, are also being made . Several types of 

~anagement programs are being planned or proposed at Sayler

ville Reservoir to mitigate such adverse effects in advance 

of coMpletion and operation, or which would become part of 

the operation and maintenance phase. Long term losses at 

Saylorville include: (a) the valley lands currently used for 

agriculture crop production; (b) the pasture, timber, other 

vegetatlon and associated wildlife habitat; (c) change in 

scenic values and loss of recreational use of the natural 

river channel in the reservoir area, through permanent or 

temporary flooding; and (d) loss of mineral resources which 

cannot be reclaimed following construction. The primary 

gains include: (a) flood damage reduction at Des Moines and 
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other do\·lnstream points , (b) the addition of 5,400 acres of 

recreational waters in the conservation pool, (c) the 885 

acre Big Creek Lake as a stable-level recreation lake , 

(d) 12 , 000 additional acres of public land in the flood 

control pool which will be subject to periodic inundation 

by the flood control operation, and (e) water quality improve

ment during drought periods . 

Several specific environmental areas of concern were 

reviewed by the Technical Task Force study group . Impact 

analysis has been made in terms of (l) the conservation pool, 

(2) the active flood pool and (3) the less-active flood pool . 

The greatest degradation of the environment will occur in the 

active flood pool , in the specific impact zones identified in 

the review study and listed in a previous section . Additional 

attentlon to environmental considerations during the final 

constructlon phase will do much in providing Iowans with a 

more acceptable multipurpose water resources facility . 

33 . The proposed environmental resources plan of the U. S . 

Army Corps of Engineers now provides for alternative timber 

clearing methods and introduces a measure of a vegetative 

management program . The three options are: (1) complete 

clearing of trees in the conservation pool and to some desired 

level in the flood pool , such as the 5-year frequency (869 

feet flood pool elevation); (2) selective clearing of the 

least-tolerant species to some desired elevation (again using 

the 5-year or 869 feet elevation frequency criterion), and 

annual maintenance thereafter; and (3) clearing only the 

• 

• 
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conservation pool with annual removal and maintenance programs 

being used thereafter in the reservoir area . 

34 . The environmental review study has shown that certain 

environmental organizations and the local citizens group have 

two concerns at the Ledges State Park . The first is the 

effect of reservoir flooding on the lower Ledges State Park 

area , and the second is the long- range park plan for future 

use . 

Future use patterns at the Ledges State Park are closely 

related to the reservoir project , but the overuse by the 

public as currently experienced is also of concern . All 

parties i nvolved in the Task Force study agree on the change 

in emphasis to a more preservation and ecological interpre

tative study area concept . Within this objective , various 

ideas and proposals have been offered . Further review of 

this problem may be needed to provide additional opportunlty 

for all interested parties to discuss the various alternatives 

for park use . The Iowa Conservation Commission plans a public 

meeting to present the Master Plan for the Ledges State Park. 

This will include aspects of the lower Ledges State Park. 

The environmental organizations and individuals will have an 

opportunity to co~ment at that time . Emphasis on a total 

regional system for the Saylorville Reservoir area is para

mount in this phase . 

35 . The Ledges State Park exists in an area of the state 

where exposed bedrock features are rare. The sandstone 

formations have a variety of prominent features which have 
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been exposed through differential erosion . This presents a 

picturesque , mural-like valley wall in the park, forms a 

unique object of interest and outstanding opportunity for 

a nature interpretative program. Similar exposures in Iowa 

are found only in three other locations, in Webster , Marion 

and Muscatine Counties . 

There are 1 , 275 acres contained in the park and wildlife 

areas at the Ledges State Park . The reservoir flooding 

potential will not affect the 1,000 or more acres of existing 

park and wildlife lands situated on high ground above the 

proposed flood pool . The reservoir impact area consists of 
• 

approximately 230 acres of flood plain land in the lower 

Ledges . This acreage has been divided into three impact areas 

for evaluation purposes . The three areas include , at the 

maximum flood pool elevation of 890 feet : (1) 15 acres in 

the Pease and Davis Creek valleys , the most sensitive eco-

log1cal area ; (2) 115 acres east of the river on the Des Mo1nes 

River flood plain (elevation 860-862 feet), now used as an 

intensive- use recreat1on area ; and (3) over 100 acres west 

of the river, Mostly used as wildlife habitat and as a buffer 

zone for the park . 

36 . The effect of flood1ng at the Ledges State Park has 

been studied for the three land areas influenced by the 

reservoir . Some 15 acres of the most sensitive ecological 

habitat • 1n the downstream sect1on of the Pease Creek valley 

will be affected , including the smaller Davis Creek tributary 

at their confluence . Of this total , 9 acres were inundated 
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in the 1954 flood . These tributary streams contain the 

unique sandstone ledges from which the park derives its name . 

The rema i nder of the flood plain land along the Des Mo1nes 

River affected by the reservoir includes 115 acres on the 

east side currently used for intensive recreation purposes, 

and some 100 acres on the west side which serve as a wildlife 

habitat and buffer zone for the park . The land area con

tained in the existing river channel is not included in these 

flooa plain acreages . 

Much of th1s lower area is subject naturally to flooding 

by the river and the local streams , and has been flooded 

per1odically in the past . Maximum experienced depths of 

flooding have been as great as 16-18 feet, with intermittent 

overbank flooding occurring as many as 60 days or more during 

those years when the greatest floods of record occurred . 

With the proposed reservoir operat1on schedule , the flooding 

effect could be increased to a total depth of 28-30 feet , 

with the length of overbank flooding period increased to as 

much as 100-120 days, as and when similar flood magnitudes 

occur in the future . Existing vegetation--trees, shrubs, 

flowers and ground cover--will be particularly sensitive to 

the increased durat1on of flood1ng in terms of consecut1ve 

days of sub~ergence, as much as or more so than may be caused 

by the increased depths of flooding . Interruption of park 

use, especially for nature studies, will also extend for 

longer periods. 
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The effect of reservoir flooding in the sandstone gorge 

sections of Pease and Davis Creeks has been reviewed for 

geological , vegetative , archaeological and recreational 

imoact . 
• Interruption of access for studies, some additional 

staining of the formations , groundwater changes and additional 

sediment accumulation in the gorge section are potential 

losses in the geological area , which might be offset by po-

tential mineralization and case-hardening of the surface of 

the sandstone formations during flood storage periods . 

Vegetative and other ecological losses depend on the addi-

t1onal depths and durations of flooding , with greatest impact 

on the less water- tolerant species of vegetation at the h1gher 

flood pool elevations and on all species at the mouth of 

Pease Creek and along the Des Moines River flood plain . Two 

archaeological sites also were identified in the lower Ledges 

area , and would be affected by natural or reservoir flooding , 

or by various alternative protection plans . Add1t1onal effects 

will occur also on fisheries , wildlife , songb1rd habitat , 

scenic views and other park uses , which have been identified 

and evaluated by the Technical Task Force and its study sub-

groups . 

Reservoir flood i ng under the proposed operating sch edule 

also will result in substantial changes and period1c altera -

t1ons of the wildlife habitat located on the west side of the 

river , and would require relocation of most existing park and 

recreation facilities situated in the flood plain area of the 

lower Ledges State Park . 
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37 . Several miscellaneous areas of concern are being 

negotiated satisfactorily with the Corps of Engineers . 

a . A solut1on is being reached regarding the problem 

of maintaining the access rights to sand and gravel in the 

Des Moines R1ver valley deposits . Those located in the upper 

flood pool will be flooded infrequently. Boone County has 

the necessary agreements to use several sites for long-term 

sources of supply . Private sand and gravel operators pre

suroably will have a similar opportun1ty . 

b . The land acquisition and access control problems at 

the State 4-H Camping Center are proceeding slowly but 

satisfactor1ly . Remedial measures and access rights for well 

relocat1on and redevelopMent are being planned and construc

tlon proposed . The greatest problem is control over public 

access 1nto the camp area from the adjacent reservo1r recre

ation areas , as currently proposed for additional greenbelt 

development and recreat1on use . 

c . If a proposed barrier dam is to be constructed to 

protect the lower Ledges State Park, additional problems would 

occur at Camp Hantesa, adjacent to the Park. It would involve 

their property, well supply , and use of the existing river. 

Coordination with this camp is needed with any plan of devel

opment at the Ledges State Park, part1cularly with the plans 

which may 1nvolve entrance road changes. 

d . Other miscellaneous problems may exist, but have not 

oeen brought to the attent1on of the Task Force. It is con

sidered , however, that the major problems have been considered 
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and studied . Specific highway relocations have been negotiated 

separately with the Iowa Highway Commission , and the counties 

involved , and have not been considered further in this envi-

ronmental study . Erosion control problems at new valley 

crossings have been noted in field studies as being a specific 

problem area to which additional attention could be given . 

One additional area of transportation needs has been 

identified , which is the future access and general highway 

regu1rements if large amounts of traffic are generated 

because of the reservoir . The policy of the Iowa State 

Highway Commission is to continue to monitor the populat1on 

and traffic generation patterns of the area and to plan for 

future highway improvements accordingly . 

This policy will ensure that an adequate and orderly 

system of primary and secondary roads will be available to 

serve the traff1c wh1ch is antic1pated to be generated with1n 

the Saylorville Reservoir project area . All such planning 

and development will be coordinated with other appropriate 

agencies as necessary . 

General Recommendations for 
Alternative or Additional Programs 

38 . The Task Force supports the proposed change by the 

Corps of Engineers in timber clearing at Saylorvil l e Reservoir . 

Of three alternative plans , a combinat1on of at least two is 

recommended . 

The three alternatives are : (1) complete clearing of 

trees in the conservation pool (elevation 833 feet , mean sea 

• 
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level datum) and to some des1gnated level in the flood pool , 

with the 5- year frequency flood pool elevation of 869 feet 

being cons1dered ; (2) selective clearing initially of the 

least- tolerant species in the flood pool to this designated 

level , along with complete clearing of the conservation 

pool , and introduction of an annual debris and dead tree 

removal and rna1ntenance program; and (3) initially clearing 

only the conservation pool accompanied by an annual removal 

and mainten ance program thereafter . Experience at Coralvllle 

and Red Rock Reservo1rs , where only the conservation pool was 

cleared , would suggest that one of the first two , or some 

comb1nation for various reaches of the reservoir , should be 

cons 1dered for fund1ng and implementation . 

The Technical Task Force recommends further the develop

ment of a comprehensive vegetat1ve management plan for the 

entire reservo1r . This plan should include the desired 

timber clearing alternative at spec1f1c locations and in 

addit1on include provisions for controlling and combat1ng 

weed growth , mudflat problems , floating debris , and reestab

llshlng water- tolerant vegetative species . A much more com

prehensive program should be developed as a trial, ideal 

management scope . 

39 . Three maJOr alternatives exist for mitigat1ng the 

reservo1r flooding problem at the lower Ledges State Park . 

The first alternative is to construct the proposed barrier 

dam with its attendant high costs , and adjust the future park 

use and related facilities to meet the stated use objectives. 
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The second alternative is to introduce an enlarged- scope 

management and mitigation program for coping with the reser-

voir flooding impact within the proposed reservoir operating 

schedule . The third alternative involves making changes in the 

flood control storage allocation or in the proposed reservoir 

operating schedule and associated release rates . 

The barrier dam proposal as alternative 1 for protecting 

the lower Ledges State Park has been studied and reviewed in 

detail . It would be similar to the Polk City- Big Creek 

barrier darn project now under construction . It is a con-

struct1on project of large scope, and would cost at least 
• 

$5 , 400 , 000 . It would require a darn 7 , 000 feet long and with 

an average height of 32 feet , and contain over 1 . 3 rnill1on 

cub1c yards of fill . It would include also an outflow 

structure and pumping plant to accommodate inter~or drainage 

from Pease and Davis Creeks . Its construction requires 55 

acres of foundation area , and a channel change of the Des Moines 

R1ver . It also would affect lands and well facilities at Camp 

Hantesa , the Camp Fire Girl ' s camp . The addition of subirn-

poundrnents in the upper reaches of Pease and Davis Creeks for 

sediment storage , reduction of peak flood flows , and miscel -

laneous recreation uses , if found necessary or desirable , would 

1ncrease the construction cost by an addit1onal $1 , 000 , 000 . 

The barrier darn project would phvsicallv separate the 
~ -

lower Ledges State Park from the flood control pool and reduce 

the impact of flooding . The protected area would contain the 

most-sensitive 15-acre Pease Creek impact area , about 100 
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acres of Des Mo1nes River floodplain and the oxbow lake 

created by cutt1ng off the existing bend of the river . How

ever , i n tensive use facilities ln the lower flood plain areas 

would stlll need to be relocated since the oxbow and adjacent 

flat areas would intermittently be needed as temporary pending 

areas for the interior drainage system . As stated previously , 

the relocation of park facilities also is a part of the 

master plan to reduce overuse and stress on the lower Ledges 

State Park now being experienced from large numbers of park 

visitors . Federal funding for construction , operation and 

maintenance would be required . Construction of the barrier 

darn would further delay the completion of the Saylorville 

Reservolr at least one year, wh1ch is adverse to the concept 

of achiev1ng additional flood protection at Des Moines as 

soon as poss1ble . Implementation of this alternative , if 

selected , may requlre reconsideration of the present master 

plan for redevelopment . 

An enlarged- scope management and mitigation program is 

included in alternative 2 . The proposed flood pool and asso

Clated reservoir flood operation schedule would remain un

changed . 

Based upon the review studies , the use of the lower 

Ledges (the 115 acres of flood plain east of the Des Moines 

Rlver and the 15 acres of the Pease Creek valley) would be 

reduced two percent , from 98 to 96 percent of the time, based 

on histor1cal floods and the reservo1r operation studies. 
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This would mean that the existing fishing access point 

on Iowa Highway 164 at the horseshoe bend could be used most 

of the time . The flood plain east of the river and the lower 

Pease Creek valley could also be used most of the time . The 

exact uses would depend upon the final master plan developed 

by the Iowa State Conservation Commission . The absence of the 

barrier dam would maintain one aspect of the scenic beauty 

of the lower Ledges-- the river front views would still be 

available , although affected by timber clearing and vegetative 

management programs . 

Under this alternative , the lower Ledges are a would not 

be protected from perlodic inundation . When the inundation 

dld occur , many of the trees and shrubs in the area would be 

killed , depending upon the depth and duration of the flooding . 

Specific plans would need to be developed for planting water

tolerant tree and shrub species in the lower Ledges to replace 

those lost due to high reservoir levels . A tree barrier should 

also be maintained at the mouth of Pease Creek to reduce the 

influx of floating debris in the lower Ledges from the river 

channel at high water stages . Plans and procedures would need 

to be developed for the removal of these trees and those that 

would be killed by inundation . Under the general concepts of 

the management and mitigation program , the state would obta1n 

as mitigatlon measures (a) the required additional lands in 

the Pease Creek and Davis Creek valleys to supplant the lower 

flooded area , (b) replacement and relocation of the existing 

recreation facilities , and (c) a negotiated settlement to 

• 

• 
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offset init1al costs of clearing , renovation and replanting , 

and 1ncluding an equivalent sum for the estimated add1t1onal 

annual maintenance requ1red to clean up , rehabilitate and 

control weed growth in the lower areas once floodwaters subside. 

Implementation of this alternative would require an inventory 

of the ecological , geological and recreation features existing 

in the upstream reaches of each stream . This inventory would 

ass1st in determining precisely which additional areas should 

be acqu1red , the type and extent of trail system needed, and 

the most advantageous development pattern required for nature 

interpretative study area emphasis . The cost of this alter

native cannot be estimated in detail until the required 

inventory and other analyses are performed ; however , it most 

likely would be less costly than the barrier dam proposal . 

Reduct1on of the flood control effect1veness of the 

reservoir is alternative 3 . However , if the flood control 

storage allocation is reduced to an elevation that would 

el1m1nate reservo1r flood1ng of the lower Ledges State Park 

(from elevation 890 to elevation 860) , over two-thirds of the 

storage allocation would be lost . There would be little 

opportun1ty remaining to reduce the estimated annual flood 

damages of $4 , 000 , 000 which can be reduced to a level of about 

$234 , 000 annually with the full flood control pool. A review 

was made of the most-recent increase in the operating level 

of the reservo1r , from elevat1on 884 to 890 feet, caused by 

the Big Creek proJect . The study showed that eliminating 

this incremental storage volume would result in increased 
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release rates and an associated increase of the annual flood 

damages in downstream rural reaches and urban areas of 

$1 , 000 , 000 or more , or to a total annual level of $1 , 260 , 000 . 

Additional reductions of the storage volume would cause 

further increases in release rates and in resultant downstream 

flood damages , and an inability to maintain a favorable 
• 

benefit- cost ratio for the project . Introduction of increases 

in reservoir release rates with i n the allocated storage volume 

would decrease the duration of adverse flooding at the lower 

Ledges . Practically all adverse effect could be avo1ded by 

ut1l1z1ng the full outflow capacity of the outlet works con-
• 

duit and of the overflow spillway . However , this would also 

be detrimental to the estimated econom1c returns from annual 

reduction of flood losses . The loss in economic benefits 

incurred with either change of operat1on within th1s alterna-

tive , has indicat ed t o date that the other two altern atives 

would be preferred in an economic sense . 

The Technical Task Force recommends that all factors , 

gains and losses , be considered in selecting among these 

three alternatives . The total impact and final dec1sion must 

be evaluated in terms of (a) the entire Saylorville Reservo1r 

project , (b) other state plan s and programs for water re-

sources , recreation , water quality , flood control and related 

uses , and (c) the needs and sensitivity of residents of 

central Iowa for the Ledges State Park . 

40 . A third major area of emphasis is the need for 

evaluating and implementing a long- range land use and flood 
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plain management program for the valley reach between Sayler

ville Darn a n d the City of Des Moines levee system . The 

reservoir reduces the flood risk but does not eliminate the 

flood potential . A comprehensive flood plain management 

program lS needed to control urban encroachment into the 

exlsting flood plain . In addltlon , a greenbelt program as 

inltially envisloned in thls area by planning groups and the 

federal government would add to the regional open space and 

recreation needs . Support of this program is encouraged . 

41 . Other problem areas were briefly reviewed; however, 

negotlations for mltigation of the environmental impact of 

the project on these areas of concern appear to be proceeding 

satisfactorily . It is recommended that these negotlatlons 

be followed closely and coordinated as necessary by the 

appropriate state agency or agencies involved , to assure 

that equitable and satisfactory settlements are obtained 

for the benefit of the citizens of Iowa . The problem of 

determining general hlghway needs in the reservoir area may 

need additional attention in the future . Other problem 

~eas include : (a) flooding effects and remedial measures, 

including land acquisition and control , at the Iowa 4-H 

Camping Center; (b) continuation of materials extraction and 

processing of the sand and gravel resource in the upper flood 

pool reaches ; and (c) effects on other facilities, including 

group camps , county and state highways , municipal well fields, 

etc . No additlonal problems were brought to the attention 

of the Technical Task Force study group . 
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DEPARTMENT OF THE ARMY 

ROCK ISLAND DISTRICT, CORPS OF ENGINEERS 

CLOCK TOWER BUILDING 

IN REPLY REFER TO 

NCRED- RL 

Dr. Merwin D. Dougal 
Associate Professor 

ROCK ISLAND, ILLINOIS 61201 

Department of Civil Engineering 
Iowa State University 
Ames, Iowa 50010 

Dear Dr o Dougal: 

7 February 1973 

Thank you for your letter of 16 January 1973 in which you informed ~e 
of the meeting on 12 January 1973 with members of the Governor's 
Interagency Resources Council and representatives of the environmental 
groups involved in the recent court actiono 

I welcome the opportunity to work with the Council. We are most anxious 
to see early completion of the project not only in fulfillment of the 
flood control concept as authorized by the Congress, but also in full 
compliance with the National Environmental Policy Act. 

We are concerned that the Council consider all feasible alternative 
solutions to the problem of protecting and enhancing the environment, 
particularly with reference to Ledges State Park. I am sure that al 1 
concerned will press forward in their considerations as rapidly as they 
can. Even so, time will be rapidly consumed a.nd our prospect of comple
tion of the project for beneficial use by the end of next year is far 
from 'tang good. This prospect raises an important subject for concurrent 
consideration. 

One of the prjmary purposes of Saylorville Lake is to protect Des Moines 
from flood damage. The City's present protection is limited. Our 
knowledge of probabilities is far from prophetic with respect to any 
given year; we do not know whether 1975 wj.ll bring flood flows on the 
Des Moines River in any degree between insignificant and catastrophic. 
The experience with Red Rock Dam emphasizes the importance of completing 
this type project 1n a tjmely fashion. Within a few months of completion 
in 1969, the project yielded some $4.6 million in prevention of flood 
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damage . Prudent planning dictates that Saylorville Lake should not be 
prevented by undue deleys from performing likewise, should the circwn-
stances require in 1975. 

A-2 

The occasions foreseen for our communication with the Governor's Council 
appear to be favorable for taking up another important aspect of flood 
damage prevention. I have in mind the avoidance of flood damage, that 
can be achieved without the expensive construction required by reservoirs 
and local protective works. The Corps of Engineers is charged with 
assisting states to implement flood plain ma.nagement through regulation 
based on flood plain information stud~es, flood hazard evaluation, 
flood- proofing, and flood plain delineations. I should like t o expand 
the scope of our taJks with the Council to include these means of 
reducing the effects of :future floods, wherever applicable in Iowa. 

Our relationship to the Council will be governed by its desires. The 
i.<ey areas you outl1 ned -Pit the structure of the district organization 
without necessity for modification. It follows, then, that these men 
will assist me: 

Hr. T. F. Crane, District Counsel; on legal matters. 

Mr. T. J. Rodhouse, Chief of Relocations Branch; on negotiations, 
past and future, with the Iowa State Conservation Cammi ssion about Ledges 
State Park. 

Mr. R. G. Stearns, Chief of Planning and Reports Branch; on 
past nlanning and project development, including economics. 

Mr. G. E. Johnson, Chief of Water Control Section; on the 
subject of reserve~ operation. 

~~. H. E. Kendall, Chief of Real Estate Division; on acquisition 
of lands and rights-of-way, and management of said lands, including leases, 
licenses, concess1ons, and permits. 

fv1r. F. w. Collins, Chief of Environmental Resources Section; 
on assessMent of environmental impacts and mitigation thereof, on prepara
tion of the environmental impact statement, and on development of our 
master plan for the reservoir's recreational usage. 

Mr. Do c. Davis, Chief of Flood Plain Management Services; on 
flood plain information, hazards, delineations, and insurance . 

I am not delegating my responsib1lity for personal liaison with the 
Council, for ultimate decision on significant issues, or for other 
matters of policy affecting the Corps of Engineers and the State of 
Iowa. However, to facilitate the free flow of information, discourse, 
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7 February 1973 

and arrangements for meetings, agenda, and the like, I designate Mr. 
Rodhouse as the coordinator of my staff with the Council. Further, 
please feel :free to communicate informa.J ly with any of those named 
for specifics within their areas. We sbal 1 be glad to assist Mr. 
Greiner in the work of the two proposed task forces as needed. 

The inclosed packet of material is identical to those furnished to the 
plaintiffs and the Iowa State Conservation Commission in mid-January 
to assist them in providing initial input for the EIS. We shall be 
glad to receive any connnents you deem appropriate for the EIS. 

I look forward to a constructive and agreeable outcome with respect to 
the timely completion of Saylorville Lake. 

Sincerely yours, 

Incl 
Packet 

Copy furnished: w/o incl 

Honorable Robert D. Ray 
Governor of Iowa 
Des Moines, Iowa 50319 

Mr. othie R. McMurry, Director 
Iowa Natural Resources Council 
Grimes State Office Building 
Des Moines, Iowa 50319 

JI!T . William Greiner, Director 
Department of Soil Conservation 
Grimes State Office Building 
Des Moines, Iowa 50319 

Colone , 
Distri~ 

Allen L. Danielson, Esq. w/cy ltr fm Dr. Dougal 
United States Attorney 
Southern District of Iowa 
113 u. s. Courthouse 
Des Moines, Iowa 50309 
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1. Project Description . 
• 

a. Authorization. ·The project for the Saylorville Lake on the 

Des ~Joines River, Iowa, was authorized by the Flood Control Act of 1958, 

substantially in accordance Hith the reco~endations of the Chief of 

Engineers in Senate Document NuQber 9, Eighty-Fifth Congress, provided 

that if the resE'i :•:t.~··, ;.:-=.r: ~·;;£4-:t~~ • .:~:~. :-.:-.~ .... ;..~ ~·, . • ,, ,er., ~~:rvat ion, such use shall be 

in accordance with the \-later Supply Act of 1958. The authorization 

• 

provides that if the project · includes storage for domestic, municipal, 
• 

or industrial water supply, such use shall be in accordance with Title III 

of the authoriz1ng act. 

b. Background • 
• 

(1) The Saylorville Lake is located in central Iowa on the Des 

Moines River. The darn is located 213.7 miles above the mouth of the 

Des Mo1nes River approximately five miles upstream from the northern 

city limits of Des Mo1nes, Iowa, and about 2.5 miles upstream from the 

• town of Saylorville. The lake lies in Polk. Dallas, and Boone Counties. 

The lake at full flood control ~ool elevation will extend about 54 miles, 
• 

and will cover about 16,700 acrea. 
. 

(2) The Saylorville Lake, with the completed local flood protection 

works for Des Moines, will afford almost complete protection against 

floods in that city. Operated in conjunction with Red Rock Lake down-

stream from Des Mo1nes, it will also provide a high degree of protection 
• 

for cities and rural areas along the Des Moines River downstream from 

the Red Rock Dam and effect significant reductions in flood heights 

along the upper Mississippi River. 

• 

• 
• • 

. • • 

·-
• 

• • • 
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c. Major Features of Project. The major features of the project 

include:· (1) the Saylorville Dam ; (2) Big Creek Remedial Works; (3) Re-

location of the C.M.St.P.& P. Railroad; (4) Polk County Roads Remedial 
• 

Works (S&V Bridge); (5) Hubby Bridge , Boohe County; (6) Iowa State · 

Higltway 89 Bridge ; (7) Boone County Roads; (8) Clearing; (9) Recreation 
;. . ·~ ... . ·. ·' 

Facilities ; and (10) Administration Building and Appurtenances. Con-

struction dates for these items are given in the table below: 
• 

• 
• ... 

• 

Description 
Starting or Scheduled 

Starting Date 
Completion or Schedu: 

• 
Saylorville Dam: 

Stage I 
Stage II 
Slurry Trench 
Stage III 

Big Creek Remedial 
Stage I 
Stage II 
Stage III 

Works: 

• 

C.M.St.P.& P. RR Bridge 
Jt,_,b by B!:'i~ g~ 

S&V Bridge 
Highway 89 Bridge 
Boone County Roads 
Lake Clearing 
Recreation Facilities 
Admin. Bldg. & Appurtenances 

May 1~65 
April 1967 
July 1972 · 
February 1973 

May 1970 
October 1970 
May 1972 

August 1971 
U--...,\.. 10]") .-J.;.i.. -·· • ~ -

• 

April 1972 
November 1972 
September 1973 
October 1973 

· September 1974 
• 

February 1974 

2. Detailed Description of Features. 
• • 

a. Dam. 

• 

Com letion Date 

December 1967 
September 1971 
January 197 3 
June 1975 

June 
June 
June 

1972 
1972 
1974 -

December 1974 

December 1974 
November 1974 
December 1974 
December 1974 
June 1976 
June 1975 

• 

(1) The floo~ plain at the dam site has an average elevation of 

about 812. The crest of the dam is at elevation 915.5. The height of 

the dam will range from about 105 feet above the flood plain to about 
. 

120 feet above the river bed. The crest length will be about 6,750 feet. 

The ~dth of the flood plain at the site is about 4,080 feet • 
• 

• 2 • • 
• 

• 

• 

• 
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• 

• 

... 

.(2) The crest of the eMbankment is 44 feet \\'ide, surfaced with 
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six inches of granular surfacing to serve as a road for maintenance and 

access between bluffs. The upstream slope is lV on 2.5H from the crest 

to elevation 885, and lV on 3.5H to elevation 846. Those parts of the 

slope will be protected with two feet of riprap on six inches of bedding 
• 

material. Between elevati."~'""-:.P..f.h~=-:-:~ ·· ... ! h~· ~n'fl ".! ream toe there t.Jill be an 
• 

upstream berm approximately 300 feet wide. The do~~stream slope will 

be lV on 3H from the crest to elevation 856.5, thence lV o~ 3.5H to 
• 

elevation 826. From elevation 826 to elevation 825.5 a 20-foot wide 

roadway will be provided, surfaced with six inches of g~anular surfacing. 

From elevation 825.5 to the toe, the slope will be lV on 3.5H covered 

with two feet of riprap on six inches of bedding material. The down- · 

stream slope from the crest to elevation 826 will be seeded. 

(3) The embankment is constructed of compacted impervious materials 
• 

obtained from spillway excavation and from borrow areas on the right over-

bank and on the left bluff. Underseepage is controlled by a slurry 

trench located 487 feet upstream from the center line of the dam. An . 

inclined sand drain in the embankment will control thru seepage. The 

completed embankment will contain approximately 7,750,000 cubic yards 

of earthen materials. 

b. Outlet Works. 

(1) The outlet works structure consists of an intake structure 

housing three gates, a single reinforced concrete circular conduit 

22 feet in diameter and 509.25 feet long, a chute 138.25 feet long, 

a stilling basin 96 feet long, and appurtenant walls and slope protection. 

The overall length of the concrete structure exclusive of the approach 
• 

• 

•• 3 • 

• 

• 

. . 
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.. 
walls and the walls do\o.~stream from the end sill of the stilling basin 

• 

is 949.17 feet. The approach channel is approximately 2,800 fe~t long 

and the discharge channel is 3,200 feet long. Access to the control 

. tower is by a bridge from the crest of th~ dam. 
• 

• 

(2) The approach walls and control tower contain approximately 
. .. . ' . , . "·· 

8,800 cubic yards of reinforced concrete, the conduit 13,200 cubic yards, 

and the stilling basin and downstream retaining walls 9,900 cubic yards . 
• 

- c. Spillwa·y. • 

(1) The spillway consists of an uncontrolled concrete ogee weir 
• 

flanked with gravity bulkhead sections, 200 feet of paved chute, and 

approximately 5,000 feet of unlined trapezoidal chute. The overflow 
• 

section consists of a straight, uncontrolled gravity weir, 430 feet long, 

with the crest elevation at 884.0. It has a standard ogee shape and the 

upstream face slopes 3V on 2H. • 

(2) The spillway construction included 725,000 cubic yards of 
• 

,......_..,. ...,_ -· ....... .: ~..... -- _.2 

--'"'~.,- ......... '"' .. -··"" ...... "'~,.. ....... ""' ... " ..... ...., ... '-"" ____ .._... 

d. Conservation Pool and Flood Pool. The conservat~on pool 

elevation is 833, the spillway crest at elevation 884, and the flood 
• • 

control pool at elevation 890 for Saylorville Lake. The Big Creek 

sub-impoundment has a permanent conservation pool elevation of 920 . 
• • 

e. Diversion Dam and Sub-impoundment. 

(1) The Big Creek Remedial Works feature of the Saylorville 

Lake project is located entirely in Polk County, Iowa, approximately 

nine miles upstream from Des Moines, Iowa. Big Creek is a t r ibutary 

of the Des Moines River, entering the left bank about 5 . 3 river miles 

• 

• 

• 4 

• • 

• 

-

• 
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• 
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• 

• • 

• 

upstream from the Saylorville Dam. It has a drainage area of about 

96 square miles. The drainage area upstream from the diversion dam 

is about 80 square miles . 

(2) The major features of Big Creek Remedial \~orks include: 
• 

• 

(1) Diversion dam; (2) Terminal dam and diversion channel; (3) Big 

• 
Creek Lake; (4) Barrier dam; and (5) Relocations. The diversion dam 

is approximately 75 feet high, has a crest length of 1,650 feet and 
• 

contains 920,000 ·cubic yards· of earth fill. There is a 3'6" x 3'6" 

outlet conduit for low flow or for draining the lake. Work at the 
• 

terminal dam and divers1on channel include a maximum cut of 70 feet, 

1,050,000 cubic yards of excavation, with the length of cut of one-

• 
half mile. The concre~chute spillway is located at the downstream 

end of the channel on a 60-foot high terminal embankment. The Big 

Creek Lake, which is established by the diversion dam and channel, 

has a depth of 60 feet, a surface area of 885 acres, and a length of 

• 
3.5 miles. The permanent oool elevation is 920 ~nd is nn~ffprtPn hv 

~ - J 

the Saylorville Lake stage. The barrier dam, located near the .mouth 
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of Big Creek has a maximum height of 80 feet, a length of 4,550 feet, 

and contains 1,500,000cubic yards of earth fill. It contains a grav-

ity outlet eight feet in diameter and a pumping plant with a capacity 
• 

• 

of 125 c.f.s. The ponding area at elevation 833 is 85 acres; at ele-

vation 848 (100-year frequency) the pending area is 400 acres. Reloca-

tions include 2.3 miles of state highway, two miles of other road, 8.4 
• 

• 

• 

miles of power and telephone lines, and protection for the sewage lagoon . 
• 

• 

• 

5 
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• 

Borrow Areas. 

• 

.. • 

The borrow areas for the maior contracts of 
• 

this project are given in the table belo"''. As noted below, the borr ow 
• 
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area locations are currently illustrated on several dra\vings . The Rock 
-

Island District is presently attempting to consolidate the drawings .. 
• 

The drawings listed below may be viewed at the Rock Island District 

Office. 

Contract 

Saylorville Dam: · 
Stage I 

• 

Stage II 
Slurry Trench 
Stage III 

• 

Big Creek Remedial Works: 

0 

• 

• 

• 

Drawing Nos. 

SR-2 20/1, 40/1, 80/1 
SR-6 10/1 
SR-7 10/1 
SR-18 10/1, 16/14 

SR-9 16/4, 40/1 
None 

Stage I 
Stage II 
Stage III SR-15 10/1, 16/1, 16/7, 16/8 

C.M.St.P.& P. RR Bridge 
Hubby Br1.dge 
S&V Bridge 
Highway 89 Bridge 

• 

-- ' u 
~!- ~~ -r ':tort; r t-n ;-.::. c: - - ·-- - - - - - - - -- --

• 

0 

SR-13 20/4 
None 
SR-8 20/5, 20/10 -SR-12 ·10/1 • 

(1) Major structures in the Saylorvi1le Lake proJect, other than 

the Saylorville Dam and Big Creek ~emedial Works, include three highway 
• 

bridges and one railroad bridge. Pertinent data for these structures 

are given below. 
• 

(2) C.M.St.P.& P. Railroad Bridge. The Chicago, Milwaukee, St. 

Paul and Pacific Railroad main line between Chicago and Omaha crosses 

the Des Moines River on a viaduct about 130 feet above the river bank, 

some 15 miles above the Saylorvi11e Dam. Due to the effects of the lake, 
• 

the existing crossing had to be replaced. The relocated bridge is a 

• 

6 

0 

• 

• 
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• 
• 

• 

• 

singl e track st r ucture \r.'i th 23 110-f oot deck girders supported on co!l-

crete piers and concrete abutments . The relocated crossing is located 

70 feet do\,'nStream from the existing crossing . Total length of the ne\., 

br i dge fr om abutment bearing to abutment bearing is 2526' -6". The ne\\' 
• 

• 

embankment has a 24-foot top ~idth and utilizes much of the existing 
• 

embankment . • 

-

(3) Hubby Bridge . This Boone County road relocation crosses the 

Saylorville Lake .approximately Ol}e mile south of Ledges State Park and 
• 

about four mi l es west of Luther , lo\<Ia. This new br idge replaces the 

existing low-level Hubby Bridge that will be vacated by. the County . The 

new bridge is a con t inuous steel gir der br idge with four reinforced con-

crete piers and a concr e t e r oadway deck about 50 feet above the floor of 

the Des Moines River Valley. The bridge will be 682 feet long and 30 feet 
• 

wide. Low steel for t he br~dge will be at e levation 892 , which is two feet 
• 

above the full flood control pool of Saylorville ~ke . -
(4) · S&V Bridge (Polk County Remedial Works, Item 2) . This high-

level Polk County r oad r elocation crosses the Saylorville Lake _approxi-

mately 2.2 miles i n lengt h, replaces three existing low-level Des Moines 

River crossings which will be vacated by the County . The new bridge is a 

continuous s teel girder bridge with 24 reinforced concrete piers and a 
• 

concrete roadway deck. The new bridge will be 4~934 feet· long and 30 feet 

wide and will be constructed two feet above the full flood pool. Road-

way embankments on both side of the new bridge will be constructed with 

a 44-foot finished t op width and a maximum of 60 feet high fills, and 

will be at a mi n i mum elevation of 892. The road will be paved with 8-inch 

thick concrete, 24 feet wide with. 10-foot shoulders on each side of the 

• 

7 
• • 

• 
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.. 
road. Embanknlent slopes on the lake crossing will be protect ed with rip-

rap up to elevation 892 with all other embankment slopes to be seeded . 
• 

(5) !o~~a State Highway 89. TI1is major State highway r e location 

cross£)s the Snyl orville Lake near the upper limits of the conservation 
• 

• 
• 

pool and connect s the to\ms of }~drid and Woodward, Iowa. The reloca-

tion , .. ~ill replace a bridge and an existing low-level section of High-

way 89 wh1.ch arc about 35 feet belotv the full flood pool. The new 

bridge is a continous welded pla~e girder bridge 1,012 feet long and 
• • .. 

44 feet wide, and will be constructed two feet above the full flood 

p"ool. The net.r high-level portion of the embankment will be about 1. 2 

miles long, 44 feet wide, with a 24-foot pavement and 10-foot shoulders 

on each side. 

• 

• 

--. 

• 

.. 
• 

• • 

• 

• 
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• 

• 

• 

• 

8 

• • 

• 

• 

• 

• 

• 

• 

• 

.. 

• 

•• 

• 

-• 

.... 
• • 

-· . 

• 

• 

0 

• 



• 

• 

-· 
1 

c • c ) c • c • c , c ) 

Cl ) 00 ,. a CP~t Ln 'll:::f 
co 00 00 00 CIO 00 

• 1 • s • 1 8 ) 
I 

• 

I 

• • 

• 

c 

A-12 
I 

J 

7 

6 

5 

, .., 

.I 

c -
c > 

? 

~ 

• • 
~ • , en 
,....a~: 

s • c 
I e I 

7 := 
0 

< • z 
-i..n 

.II 
c , 

.J 
z:: 
I ' I 

• 
c Solei 

~~ 
I t 

c • 
I. o I 
!) 

A • ) 

(Y) 

co 



-

CORPS OF 'NGINEERS 

890 

880 

870 
• 

..J 
• 

U) 
• 
~ 

I 

i 

..L 

._860 H ·+· +-. i 

l&l 

~ 

_, 
! 
! 

• 

z .... ~11-H--H-
- I 

zB50 
r-- --

0 -

1 

I. I . 
l 

I 
l j 

_I 

.1. 

_I 

- 1 
! • 
! 

_l 
_! 

_l 

i 

_I 

I 

I 

I 

++--H-·+--11-_IH .1 
-H-t-+ ! I 

_I 

• • 

_l 

I 
I 

I 

_, _ ..L 

I 

H-t-,1-1-t--t-f-Hf· ± 

II 

I 

1 

l 
l 
i 

I I 
! I ... 

- I ! 

_! _, 

I . 

I 
I 

_[ 

! 

I 

830 
-.+++-t-H~~f--

. i ' ~ 

.--+++-+-t-++ ...... 1. : : 

I I 
! l I 

.1 

--+-4-++ f• 

11-+-H-H·H-H..l.. 

~++-++++-+..!. 

820 ~ :t 
;· r- r--

--+-

., t- +·+-!+ i- ++-H-H--1-
~ - ++++++-+-!-+ 

•1 

f· 

I 

..l.. 

. I. 

I 

1-

.L ..L 

_, 
I 

I 
! • 

t
u 

I 

I .. ' 

I 

I 

I l 

I 
I 

_1 
_l 

-: +-1-__ , .. _-H-tj·h-
_l _1_1 

_I 

.i. 

_I I 
! 

• 

., 

• 
·+ 

....... 

t-+-!-+-++'+i-++1- + i .. LI 
tJ IT 

,.. _l _l I I I 

! 

T-+ +I++·+.J 
I 

I 

! 

+ 

810 
0 20 40 80 

EQU PERCENT OF TIME 

-'-' 

! 
1. 

A-13 

U.S. ARMY 
ELEVATION DURATION 

SAYLORVILLE RESERVOIR 
890 FLOOD POCL 

833 CONSERVATION 

I 

I I 

I 

_l 
_l 

I 

..1. 
_L! 

_! 
1 _! I 

I 

..L1 

-~- -
1 

_l_l 

. .:.. 

·H-
.. I _1 
_I ! 
I 

·t 

1915 -1969 

_l 

--' 

! _! _t 

! _I 
• 

! 

! 

i _LLI 

I I I I 

!- ... ~-

J· p: -' . ~JI. 
I I ! I I I : : r· ~ ,-,,._. r· .. 

..t ... rr· . -t--'-
_1_ .... ~. t:. 

. ! _l t+ ~~ .... 
! 
I 

I tIt ILl 
' T rr 1 - ~ 

8J(r 
I ! I II 

_, Ll _Ll 

I 

-. . f- +-4 I .1 ! 

_I .I. . 
. I _! _j 

I ' 1 

t-·--·, 
! 

l 
! _I I .L! 

' + _!! 

! f-1-' I 
.J...!_J_ -, 

I I . 

I 

I I I 
! _! 

I ! 
! 

_! 
_t_l 
L! 

.l -4 

• 

--' 

_ I_ 

.i 

I 
_t 

J ··H·++-++ T 

_l ... 

_i I 
_! _l _! 

! 

I 

+ 

' : 

.Ll f· 

.U. 
_1 

_, _l 

I 
. l 

1_1 _, l 

• 

•+t-
I 

. -+· I 

·Hi~~+ ! I 

_I 

.: . 

-~ l : 

.1. ..1. 

·t 
~.t::;:: 

_I_ 

! 

t-Hf-1-1. t 
+ 

j _i 

u 

I 

i 
! 

! 

! 

t- .L 

_l_ 

r·++-+ 
.1. .... 

+ 
I 
! 

..L 

80 100 
LLED OR EXCEEDED 

PLATE 

..L 



• A-14 • 

• 

SAYLORVILLE 1-L\STER PLAN FOR RECREATION 

• 

• 

The basic Congressional document authorizing construction of the Saylor-

• 

ville Dam and Saylorville Lake has provisions for recreat1on as a second·-
• 

ary function of tl1e project. Under the 1944 Flood Control Act, Congress 

authorized the Corps of Engineers to provide recreation facilities at 

its. flood and t-later control projects. The facilities are to be con-
• • 

structea and mainta ined ent1rely by the Corps of Engineers . 

• 

• 

The "Recreation Haster Plan" consequently developed is more than a 

• design guide for recreation development - it is a comprehensive plan 

for the total development and management of the resources under the 

Saylorville project. Each identifiable resource will be strictly 

administered to insure that the best use is made of that feature. By 

recognizing the unique qualities and characteristics of each resource, 

• 

the recreation facilities were designed to allow the resource to be 

enjoyed without being destroyed by exploitation or over use. The 

primary resources identified were soils, topography, vegetation, wild-

life, and cultural features. · 

• 
• 

The planning process started with a detailed inventory of these 

significant natural and cultural resources of the project's 23,000 

acres. Each feature was identified, mapped, and evaluated as to its 

ability to withstand recreation activity without damage. Projections 
• 

of the potential nucber of visitors to the area were also calculated 

in an effort to establish some framework for determining the extent 

• • 
• 
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• 

of recreat1on facilities required. The anticipated user demand 

(visitors) cif 1,500,000 visi;or days/year was then matched to the 
• 

available resources. In some cases, very little access or develop-
• 

ment of a site '"as .,..ecommended due to its susceptibility to damage 
• 

from people. Areas able to withstand development without damage 

were designated "recreation areas" and slated for extensive develop-

ment, such as campgrounds, picnic grounds, buildings and roads. The 

resultant design is one that saf.eguards crit1.cal areas and resources, 

while encouraging development at other sites more suitable for rec-

reation facilities. 

In all approximately 800 acres of land above the flood pool level 
• 

have been designated for intensive recreation development and 200 
• 

acres planned for dispersed recreation areas. Much of the remaining 

land will serve as buffer between various activities and as wildlife 
• 

habitat areas. Although the developed acreage is only 15% of the 

total land under federal administration, it represents sufficient 

• 

capacity to meet the expected visitor demand. Once construction 

is completed, the visitor will be able to select from a variety 

of active and passive activities to consume his leisure time. 

Throughout this planning process, coordination with State, and County 

recreation agencies was conducted to insure compatibility with their 

long range goals and plans. The Iowa State Conservation Commission 

has asked to lease over 10,000 acres of land for management as wildlife 

habitat. Other governmental agencies have also requested to lease 
• 

• 
• • 

• 

• • 
• . -
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lands for development as parks and public recreation ar~as. Such 

• 

leases will be encouraged by the Corps. • 

The recreation facilities to be constructed and administered by the 
• -

Corps of Engineers arc classified as either major areas or minor 

areas. Four major areas have been designated. All of these are 
• 

• 
located adjacent to the cons ervation pool south of Polk City. They 

will include camping facilities, picnic areas, boat launch facilit~es, 
• 

a beach, and all necessary support fac~lities such as roads, buildings, 
• 

flush toilets and water. 

• 

There are five minor sites, all located upstream of Highway 89. These 
• • 

will have less sophisticated development and be designed for -use more 

by local citizens who wish to continue use of the river without using 

the regional oriented major areas. Some special features such as 

boat launching ramps, pit toilets, water, and nature and cultural 

,.. ........ c-t 
--- ~ 41. 

- &: ~ ev- , -- ....... - - • - ·"' .. .. 1 
• .. • V~ '-& ~.A.VtlliiCal'- Wtt l •Jr"" •~'"'-

than at the major areas. 

• 

Landscaping of unsightly areas will be part of the development. Area s 

presently deteriorated or subject to erosion will be reforested and 

managed to prevent further loss of soil. The master plan outlines 

detailed management p~actices of all forest and wildlife areas • 

• 

Finally, all of the developments both major and minor will be linked 
• 

by various trail systems, accommodating hikers, bicyclists, horse-

• 

• • 

•• • 

• 

--



• 

• • 
• 

-
back rid01·s nnd motor ized vehicle users . The total plan will offer 

any individttal or gr oup a diverse selection of activities to choose 

· from, while at the same time conscrvjng the r(_)gion's resources for 

• 

future g0ncr3tions . 
• 

• 

... 

• 

Sill~1ARY OF FACILITIES 
(Under Corps Administration) 

Camp Units 
• • 

• 

550 

Picnic Units 1300 

• 
• Boat Launch Lanes 

Swimming Beaches 

Trails (in Miles) 

---

• 

-. 

• 

11 

1 

50 

• 

• 

• 

• 

• • • 

.. 
• 

• 
• 

• 
• 

• 

• 

• 

• 

• 
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SPECIFIC DATA SHEET 
• 

Listed below are a few questions concerning specif1c data, in 
addition to general information, that \l.~ould be of value in the pre
paration of the Environnental !~pact Statement. These questions arc 
not considered to be all-inclusive and any additional ~nfonnat1.on 
~ould also be valuable. 

1 . Have any rare, un1que, or endangered species of plants or 
animals been observed or are kno"~ to ex1st within the project area? 

2. Are the~any known significant historical or archaeolog1cal 
area or sites wi~hin the project area? -... 

3. Are there any known significant cultural or ethnic develop
ments exis t i ng within the area? 
• 

4. Are there any known existing recreational opportunities or 
act i vities t hat are unique to the project area? 

5. Are there any existing outstanding or unique geological 
features within the project area in addition to the Ledges? 

• 

• 

• • 

----
• 

-
• 

• 

• 

• 

• 
• 

• 

• 

• 
• • 
·' 

-
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GOVERNOR'S I~TER-AGENCY RESOURCE COUNCIL 

TECHNICAL TASK FORCE, SAYLORVILLE ENVIRONMENTAL IMPACT STUDY 

PLANNING SUBCOMMITTEE REPORT 

The Planning Subcowwittee was assigned the following persons by Dr. Merwin 

Dougal, Chairman of the Technical Task Force on Saylorville Environmental Impact 

Study, at the organizational meeting of the Task Force he ld on March 15, 1973. 

Vasant N. Nerikar (for G. F. Schnepf), Chairman, Iowa 
Conservation Coouoiss~on 

Roger Q. Landers, Dept. of Botany and Plant Pathology, 
Iowa State University 

Wendell Beardsley, Dept. of Forestry, Iowa State University 

Jean C. Prior, Iowa Geological Survey 

Adrian D. Anderson, Office of State Archaeologis t 

Steve Brenton (on call basis), Iowa Conservation Commission 

Dr . Dougal informed the subcommittee that representatives from other private 

groups interested in the environment of the Ledges State Park may be invited 

to participate as observers, if necessary. 

The purpose of this subcommittee was to examine the environmental impact 

from flooding due to the Saylorville Reservoir on recreational, geologi cal, 

vegetational, and archaeological aspects of the lower portion of the Ledges 

State Park under various suggested protective measures. The subcommittee 

was to prepare a report of their findings for the information of the 

Technical Task Force and the Corps of Engineers for their Saylorville 

environmental impact study. 

The Planning Subcommittee took a field tour of the lower Ledges Stat e 

Park on March 21, 1973. The members participating in the field trip were; 

Vasant N. Nerikar (for G. F. Schnepf), Chairman, Roger Q. Landers, 

Wendell Beardsley, Jean c. Prior, and Adrian D. Anderson. 
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Participating in the field trip as invited observers were Ed Lawrence, 

Ledges State Park Officer; Hans Goeppinger, Iowa Citizens to Save Ledges 

State Park; and C. C. Bowen, Citizens Alliance, Iowa State University Botany 

Department. Mr. Bowen did not participate in the field trip due to other 

connnitments . A group of students from Iowa State University l;vith James O'Toole, 

Instructor, were included on the field trip of the Ledges to stud ecolog1cal 

and environmental problems of the lower Ledges . 

The Ledges contour map (scale 1 in. = 300 ft . ) and the existing facili -

ties location maps were used for determining the probable flood prone areas in 

assessing the flood impact on the signif~cant archaeolog~cal and geological 

aspects and on the ex~sting vegetation and recreat~onal facilities . Nerikar 

and Lawrence interpreted the contour maps to designate the flooding levels in 

the Pease and Davis Creek Valley that would be caused by various flood pool 

• 
elevations of the Saylorv~lle Reservo~r. The proposed park use patter n in 

the lower Ledges was explained by Vasant Nerikar (Refer Appendix - E, Ledges 

State Park Area Master Plan). 

The field tr1p was useful and productive in assessing the environmental 

problems in the lower Ledges. It was felt that for further in- depth flood1ng 

impact evaluation, lower Ledses areas should be marked w1th fixed permanent 

elevat~on markers. This will also clear any doubts concerning the contour 

elevations. 
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The Planning Subcommittee members also met on April 12, 1973, in the 

conference room of the Iowa Conservation Commission in wh1ch Nerikar, 

Landers, Beardsley, Prior and Anderson participated. This meeting was 

devoted to ~nd~vidual flooding impact evaluation and discussions on the 

archaeological, ecological, geological and recreational aspects of the 

lower Ledges State Park . The synopsis of these reports follows herewith 

and the respective reports are enclosed to this subconmtittee's report as 

appendix for reference. 
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In a r eport on the archaeological sites in the Ledges State Park, 

Anderson has emphasized the need to conduct more elaborate archaeological 

survey and salvage operat~ons in the project area. On the basis of the 

information of the earlier archaeological resources survey carried out in 

Saylorville Reservoir area , it was po~nted out that two sites were identified 

and tested in the Ledges State Park -- one near the park attendant's res~dence 

and the other adjacent to the proposed barrier dam site. It was pointed out 

that there is a possibility of other sites within the area of the proposed 

barrier dam . Due to the inadequate nature of the earlier surveys and salvage 

works (and because barrier dam site problems were not known at that time), 

it will be necessary to conduct detailed survey of the lower Ledges Park 

area to pin-point archaeological sites, (Appendix- F). The project 

impacts upon archaeological sites in Ledges State Park are sunmarized in 

the ProJect Impact Assessment, (Page 7). 

Landers and Beardsley have prepared a report on the flooding impact on 

vegetation at the confluence of Pease and Davis Creek, after visiting the 

area again on March 24, 1973. Their preliminary report emphasized flooding 



- 4 -

impact on vegetation (Appendix - C), but their modified report of April 27 

"consideration of flooding effects on natural features of Ledges State Park," 

(Appendix - C) has raised some issues about the planning concept of the 

Ledges State Park. (Soote of the issues raised in this report do not fall 

within the scope of the work of this subconanittee and the Task .:orce. This 

was clarified by Dr. Dougal and subsequently by Mr. Nerikar in all our 

meetings.) 

On the initial tree count (below elevat1on 890) done by Landers and 

Beardsley in upper floodplain and valley floor near the junction of Pease 

and Davis Creek for trees greater than three inches DBH (diameter at breast 

height), they identified 164 trees consisting of 10 boxelder (Acer negundo), 

35 hackberry (Celtis occidentalis), 8 ash (Fraxinus sp . ), 43 black walnut 

(Juglans nigra), 7 basswood (Tilia americana), 29 elm (Ulmus sp.), and 32 

miscellaneous specieso 

It was po1nted out that shrubs are less apparent and less abundant in the 

valley floor because of past management for p1cnicking, other recreat1onal 

uses, and due to a general increase in the park visitors . (The proposed 

Master Plan for the park with more emphasis on interpretive fac1lit1es and 

reduction in use in the bottom creek area, in conjunction with a suitable 

planting program will aid in restoring the vanishing vegetation cover . ) 

The overall impact of backwater flood1ng on the existing vegetat1on in 

the floodplain area as well as in the creek area, will be detrimental to 

the growth of a variety of plant material. In the long run, th1s impact 

might be terminal to the naturally diverse vegetation wh1ch provides an 

attractive aspect to the present sandstone walls. It will be necessary to 

R-4 

plant water tolerant plant species in the flood prone areas to maintain scen1c 

interest and avoid drabness that might result from the inundation effect in the 

lower Ledges. Plants colonizing recently inundated areas tend to be weedy species 

of considerably less attractiveness than present species. 

• 
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Some important issues raised about the flooding impact were discussed 

by the subcona:nittee on April 12, which are suna:narized in the Project Impact 

Assessment . 

Jean Prior has provided a geological report on the sandstone ledges 

occurrence in the Ledges State Park (Appendix- D)o The sandstone outcrops 

have been excavated from beneath (appearing through) glacially deposited 

materials in the lower valley. This exposed sandstone forms the picturesque, 

mural-like valley wall in the park. Differential cementation, a vartety of 

prominent concretionary forms , and the accentuat1on of cavities and convexi-

ties within the sandstone by different1al erosion have made the Ledges the 
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unique object of interest in the overall landscape. This sandstone is quite 

local in its occurrence and its identity is lost within two miles of the ex

posure at the Ledges Park. The exposed bedrock geology offers unique oppor

tunitLes for a nature interpret1ve program in the park. Such areas are rela

tively rare in Iowa as glacial deposits cover the bedrock surface; the exception 

being in extreme northeast Iowa where bedrock provides dominating topograph1c 

configuration due to the absence of glacial deposits. Exposed bedrock is 

conanonly found in east-central, southeast, and south-central Iowa, but gener

ally is confined to the deeper r1ver valleys where dissection through the 

glacial sediments has exposed the bedrock. Exposed bedrock becomes increasingly 

rare toward the northwest part of the State. Thus, the Ledges exists in an area 

where exposed bedrock features are rare. Sandstone exposures of this type and 

magnitude exist only in Dolliver State Park in Webster County, along portions of 

the Red Rock Reservoir in Marion County and in Wildcat Den State Park in Musca

tine County. The project impact upon geological aspects of the lower Ledges is 

s tnta:tLarized in the Project Impact Assessment, (Page 9). 
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Vasant N. Nerikar explained in detail the proposed Ledges Master Plan 

concept (approved in principle by the Conservation Connniss ion) to the Plan-

ning Subcouanittee and the Task Force in their meetings . A synopsis of the 

plan can be found attached to this report . 

Some significant aspects of the Ledges Redevelopment Plan (long range) 

are - -

(a) Ledges Park is not a water - oriented recreation area, 
therefore, it is different from the proposed Big Creek 
Recreatton Area, which will have water- or~ented rec 
reat1onal facilit~es as a main recreation resource . 

(b) Ledges Park use will be reoriented for nature interpre
ttve facilities because of the Ledges unique geological 
aspects and ecological diversity . The wildlife exhibit 
area will be tntegrated with the park . 

(c) In the long run, the park will have only one access for 
eff1c1ent operation and management control . ehicular 
trafftc through the park will be eliminated at some fu 
ture point in time to make the park more enJoyable and 
restore quality outdoor recreattonal experience . Thts, 
in conjunction with re - des1gn, ts hoped to el1m1nate the 
overuse of the park . 

(d) At the time of detailed designing of the park, spectal 
facilities such as ramps with side guards, separate 
parking areas, drtnking water fountains, restroom factl 
ities and spectal trails etc . for the elderly and handi
capped people will be provtded . 

(e) Maximum efforts will be made not to interfere with the 
existing ecologtcal balance in the park such as preser
vacion of pratrie, valley areas and upland slopes . 

(f) Recreattonal use of lower Ledges wtll be left open for 
only unorganized recreational act1vities such as: passtve 
recreation, scenic walk, wtldlife and bird watching, and 
for scientiftc stud1es of archaeolog1cal and ecologtcal 
features . The interest areas would be linked by nature 
trails. 

B- 6 
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PROJECT IMPACT ASSESSMENT 

ARCt~EOLOGICAL 

(1) Two archaeological sites have been identified but not 

salvaged in the Lower Ledges. There is a possibility 

of finding other sites within the area which would be 

affected by the barrier dam conscruction, if the bar

r ier dam is constructed. The dam will encroach on the 

pr ehistoric area and the sites will be destroyed . It 

will have the same impact if there is ponding behind 

the barrier dam • 

(2) Under natural flooding condit1ons the sites will be 

submerged for some duration, but will not be destroyed . 

Still there is a need to tdentify the sites, determine 

their significance and salvage them. 

ECOLOGICAL 

(3) Backwater flooding in the creek area and the low area 

at the mouth of the Pease Creek w1ll eventually fill the 

areas wi th sand and silt burying potential sites . 

(4) The reservoir water storage level changes will cause 

bank-slump and w1ll tend to destroy the sites. 

(1) In the upper floodplatn and valley floor near the j unction 

of Pease and Dav1s Creeks, inundation longer than ten days 

would probably result in severe damage to all tree species 

except willow , cottonwood, hackberry, boxelder and sycamore. 

B- 7 
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(2) Rare specimens of leatherwood (Dirca palustris) and 

blue beech (Carpinus caroliniana) found at the base 

of the north - facing valley walls would be the only 

loss of shrubs of any consequence, except as others 

provide habitat for wildlife. 

(3) The spring flowers such as snow trillium (Trillium 

nivale), dog tooth vtolet (Erythronium albidum) and 

many others which bloom each spr1ng in the valley 

floor, would probably not survtve inundation if it 

occurred during the early spring during the1r peak 

growtng time . 

(4) The effects of inundation would gradually increase 

higher on the valley walls from the junctton of Pease 

and Davts Creeks to the mouth of Pease Creek. 

(5) White oak (Quercus alba), hop hornbeam (Ostrya v1rgintana) 

and shagbark hickory (Carya ovata) would be adversely 

affected on high ground near the mouth of Pease Creek . 

The largest number of trees affected in this area, how-

ever, would be floodplain spectes of willow (Salix Spp.), 

cottonwood (Populus deltotdes) and soft maple (Acer ...... 

saccharinum). 

(6) Floattng trees and other debris would likely be dumped by 

the action of river currents in the reservoir at the mouth 

of Pease Creek if the large floodplain trees now blocking 

the entrance to Pease Creek were removed either by inundation 

or mechanical means. 
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(1) The backwater flooding in the lower Ledges due to 

periodic rises in the flood pool of the Saylorville 

Reservoir will temporarily cover the lower portion of 

the Ledges State Park, thus it will temporarily deny 

access to the sandstone Ledges. This is also the case 

at present for very brief per~ods of time under natural 

flooding situations in the Pease and Dav~s Creek area. 

(2) The water currents in the valley w~ll be slow moving, 

hence there will be little danger of sandstone erosion . 

However, wave action for extended perLods of time at one 

elevation may cause cavit~es in the Ledges . 

(3) The surface of s andstone Ledges may become "case-hardened" 

because of the chemical action of the m~neral-bearing 

drainage water on the sandstone. 

(4) The case-hardened sandstone Ledges will be more resistant 

to natural weathering agencies. Thus, it may add to the 

stability and longevity of the Ledges out-crops. 

(5) Some staining of the rock surface may occur if flood waters 

rema~n at a single elevation for a long time . The rocks 

have already been stained due to natural seepage. 

(6) Rapid stltatton will occur in the valley floor due to 

backwater flooding. 

(7) Reg~onal rise in the water table will occur due to back

water floodtng and due to the very existence of the reser

voir, which will slow infiltration rates. However, this 

condition will be invariably present under all man-made 

reservotr conditions . 

B- 9 
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Geologically speaking the effects of floodwater on the exposed sandstone 

Ledges themselves will be minimal. 

RECREATIONAL 

(1) Flooding will occur under reservoir conditions periodically 

depending on the operational reservoir level which will 

deposit sediments in the lower Ledges Park, thus rendering 

the lower park facilities unusable until such time these 

are restored. This has already happened due to natural 

flooding in 1954. 

(2) Scenic and aesthet~c quality of the lower park will be 

adversely affected due to the mud-flat, mud-flat vegetation, 

increase in weedy spec~es and the debris left over after the 
flooding duration. 

(3) Flooding will deny access to the lower Ledges temporar~ly 

even for passive recreation. 

(4) The reservoir flood~ng impact on wildlife in the Ledges 

cannot be measured on any single tract of the total impact 

area, because of mobility and habitat requirement of the 

wildlife. The wildlife seen in the park may not have 

its habitat in the park. Thus, the flooding and subsequent 

mud-flat conditions will affect mobility of its visiting 

wildlife appreciably. 

(5) The flooding of Pease Creek and Davis Creek at flood-pool 

elevations of 890, 884 and 878 may inhibit or destroy 

reproduction of many stream fishes. Any significant 

fish habitat in these creeks is a valuable natural resource 

for nature study and the park interpretive programs . 

B-1 
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(6) Because of the diversity of birds found in the Ledges 

State Park, it is popular for b~rd watching. Unique 

birds to Iowa such as Louisiana Watertlrrush, Blue-Winged 

Warbler, Kentucky Warbler, Hooded Warbler, etc., are found 

nesting in the Upper Pease Creek area. Because of the flooding 

of Pease Creek area at flood-pool elevations of 890, 884 

and 878 , these unique birds may not nest in the creek 

and the Iowans would lose the chance of watching and 

studying the birdlife. Adaptability of the birds to the 

changed environment is not known. 

The proposed change in the existing recreational use of the lower Ledges 

inclusive of the creek area (for interpretive facilities), and relocation of 

the existing recreational facil~ties on the upper ridges within the park 

will not adversely affect the recreational value and interest of the park. 

On the other hand, it will enhance the outdoor recreat~onal experience, 

if overuse of the lower Ledges can be effectively controlled. Access 

to the lower floodplain and the scenic sandstone ledges will be maintained -

but only by foot-trails with due consideration to the needs of elderly 

and handicapped visitors. 
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The proposed change in recreational use of lower Ledges would have occurred 

in the inm1ediate near future irrespective of the Saylorville Reservo~r flooding 

impacL in order to impart quality outdoor recreational experience and conserve 

the recreational resources (avoid overuse caused by various recreational 

activities) . The Saylorville flood~ng impact issue merely coincided and 

hastened the recreat~onal replanning process in the Ledges State Park. 
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POSSIBLE ALTERNATIVES TO PROTECT THE LCMER LEDGES 

AND THEIR IMPACT EVALUATION 

The subconanittee members are of the opinion that the lower Ledges State 

Park area should be protected as far as possible without causing additional 

environmental problems in the park itself as well as in other ad j oining areas. 

From discussions in the Task Force meetings, four protective alternatives 

became evident either to eliminate or minimize adverse impact due to flooding 

on the lower Ledges and the Pease and Davis Creek areas . These alternatives 

are: 

(1) Barrier dam at mouth of Pease Creek . 

(2) Des Moines River channel change and barrier dam located 
on west bank of the river in lower Ledges floodplatn 
with an oxbow lake . 

(3) Ponding area behind the barrter dam and subimpoundments 
on Pease and Davis Creek outside the park boundary on 
the north side. 

(4) Lowered operational level of the reservoir . 

Assuming that these alternatives are feasible, the subcommittee members 

discussed pros and cons of the first three alternatives in relation to the 

uniqueness of the sandstone Ledges and the environmental quality of the lower 

portion of the park . The fourth alternative was not discussed as it was beyond 
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the scope of work of this subcouanittee. However, it is necessary to determine the 

relevance of lowered operational level of the reservoir in minimizing environmental 

damage to the lower Ledges. The impacts of the various alternatives are as follows: 

(1) Barrier dam at mouth of Pease Creek. The construction of a 
barrier dam at mouth of Pease Creek will protect backwater 
flood-prone area above the mouth of Pease Creek . 

An earthen embankment of 30 to 32 feet high would have to be constructed to 

avoid backwater flooding in the Pease Creek Valley to protect the sandstone 

• 
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Ledges . Some additional construction will be needed to release dra~nage 

flows f r om Pease and Davis Creeks . Moreover , this alternative will not 

be effective in protecting the lower Ledges - the natural flood plain 

from backwater flood~ng. Extended flooding (more than 10 days) in this 

zone will adversely affect the natural vegetation . 

It has been observed by the Iowa Conservation Commiss~on over the years 

that Pease a nd Davis Creeks have extensive watershed in which soil conservat~on 

practices ar e minimal . Both of these streams are of a high gradient and 

are quickly f l ooded after little precipitation . Davis Creek has a watershed 

of approximately 1,400 acres, 700 acres o f which are in cropland with an average 

slope of 4%. Pease Creek has a drainage area of about 3,000 acres includ~ng 

a total cropland of about 900 acres with an average slope of 4%. 

The remaining area in both of the watersheds is in pasture and woodlands 

providing good wil dlife habitat . 

To con trol siltation problems downstream in the creek areas, ten small 

soil conse rvation structures in the upper reaches of Davis Creek and thirty 

such structures in the Pease Creek would be required. Without incorporating 

soil conservation practices ~n the watershed management of Davis and Pease 

Creek, construction of a barrier dam at mou th of Pease Creek will simply 

aggrevate the problem of siltat~on in the creek area within the park . Such 

a situation will adversely affect fish habitat (carpsuckers, suckers, some 

mi nnows and darters) . These fish presently contribute heavily as forage 

for many game fish in the river . Thus , the most vital ecological balance 

in the Pease and Dav~s Creek and the river will be offset by the barr~er 

dam . In thi s pe r spective , this alternative needs to be further investigated. 
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It has been noted that backwater flooding will have minimal impact on 

the sandstone Ledges, therefore, the construction of this barrier dam to 

protect the un~que Ledges is questionable . 

The impact of a barrier dam on the vegetation needs to be further stud

ied. The barrier dam, even with provisions for upland water drainage will act 

as a pending area in the creek for extended period of time . This situation 

ma y adversely affect the native vegetatton because of gradual rtse in the 

water tab le. 

No archaeological sites are known in the creek area; the barrier dam 

will have little impact from an archaeological point of view . However, the 

dam will not offer any protectton to potential si tes in the lower floodplain. 

From a recreational point of v~ew, the barrier dam will be an eyesore . 

The barrier dam will not change recreational planning in the lower Ledges . 

In the proposed Master Plan, all veh~cular traff~c will be stopped at the 

junction of the Pease and Davis Creek to eliminate thru traffic and accident 

hazards, avotd overuse of the area and restore environmental quality . However, 

the lower Ledges will have access by nature trails and will be used for minimal 

recreational activity . S~gnificant archaeological sites in the lower Ledges 

will be used for minimal recreational activity . Significant archaeological 

sites in the lower Ledges will be integrated in the proposed park ~nterpretive 

program by linking them with the proposed nature- fo o t -trails. 

Though the construction of the barrier dam at the mouth of Pease Creek 

~s feasible, its usefulness to eliminate or minimize adverse backwater flooding 

impact on the creek's environment is not obvious. This alternative will cause 

addit~onal environmental problems in the lower Ledges. Moreover this 
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alternative fails to provide any protection to the rest of the lower Ledges . 

Therefore , it will afford only partial solution to the overall flooding 

problem in the lower Ledges, hence th~s alternative is not recotnmended by 

the subcommittee . 

(2) Des Moines River Channel change and barrier dam on west 
bank 1;-1ith an oxbow lake . 

This alternative is physically feasible . The alternat~ve will have certain 

positive impacts in protecting the lower Ledges, but at the same t~me it w~ll 

c reate new environmental problems (negative impact) in the lower Ledges as 

well as in the immediate vicinity. Therefore, acceptance of this alternative 

really depends upon the relative environmental mer~ts over its demerits, 

which are merely value judgments with no standard scale for measurement. 

Moreover , this value for environmental good will vary greatly from 

person to person depending on his/her environmental interest (subjective 

variation) . 

It will be also necessary to justify cost/benefit relat~onship of this 

alternative in relation to its maintenance and management problems. 

From the information available from the various Task Force Subcommittees, 

it is certain now that: 

- The barrier dam will be approximately 7,000 feet long. 

- The dam will have an average height of 32 feet, and a 
width of 320 feet at base . 

- The dam itself will occupy 55 acres of the lower Ledges . 

- To obtain suitable soil for the dam, which is not available 
1n the lower floodplain, approximately 130 acres '"ill have 
to be excavated to a depth of 6 to 8 feet and will have to 
be transported from a distance of about 4 miles. 
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The barrier dam will protect the lower Ledges from backwater flooding 

at elevation 890, which will occur once in 76 years . But, in doing so the 

park will lose approximately 25 acres of land from the total 115 acres of 

lower Ledges on the west side and only 90 acres will be protected partially 

for its scenic and ecological values. Also, approximately 15 acres will be 

protected in the Pease Creek. Supposing this alternative is accepted, it 

will not help to restore all existing recreational uses in the lower park. 

These facilit~es will have to be relocated at some other suitable place in 

the park, wh~ch the Conservation Conunission has proposed in its redevelopment 
c 

Master Plan for the area . It has been agreed that the Ledges Park ~s over-

used particularly in the creek and lower port~ons. The Master Plan imple-

mentation will help correct this siLuation. 

1be barr~er darn will certa~nly help to protect forest vegetation on 

the rema~ning 90 acres of lower flood plain. Addit~onal extens~ve tree 

planting programs will have to be undertaken to part1ally hide the dam 

structure. 

The darn structure will be visually uncongenial in the overall river-

floodplain-creek environment. The darn structure itself rnav render the lower 

Ledges less scenic because of good river front vie~vs would no longer be 

available. River front views will be drastically changed anyway whether a 

barrier darn is built or not. 

For upland drainag~ temporary ponding areas will be necessary to store 

run-off water from the Pease Creek and Davis Creek, preferabl y behind the 
• 

darn during the construction phase and as well during the timeb of high 

reservoir levels. It is, therefore, questionable whether the remaining 

90 acres of lower Ledges land would be totally protected . Due to the 

pending area, the water table of the ad joining areas will be affected . 
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Siltation of the ponding area will occur in the long run , and will 

cause maintenance problems in the lower Ledges Park involving extra time 

and money . The funds to maintain the lower Ledges will have to come from 

the Corps of Engineers in the form of mitigative losses - throughout 

the life span of the Ledges State Park. 

B- 17 

The barrier dam and ponding area will inundate potential archaeological 

sites and these will have to be salvaged, and funding provis1on will have 

to be made for this work in the capital estimates for the barr1er dam 

construction . 

As already stated, the flooding of Pease Creek and Davis Creek will 

have minimal impact on the sandstone Ledges - the~r existence is not 

endangered . 

The channel change of the Des Moines River will be necessary to make 

the barr~er dam more effective . In the experience of the Iowa Conservat~on 

Commission , the channel changes invariably affect fish habitats and drast1cally 

reduce fishing potential of the water bodies. Increasing water velocity 

due to the reduction of channel length will increase debris carrying 

capacity of the river and debris accumulation might occur on the river-ward 

side of the barrLer dam. The timber debris will have to be removed from 

tLme to time . 

The channel change will create an oxbow lake in the old river bend. It 

has been suggested by some groups that the water flow from Pease Creek will 

feed the oxbow lake which then can be used for canoeing. The Ledges Par~ 

is not a water-oriented recreation area, therefore, the value of the oxbow 

lake for canoeing is not important. Moreover, there will be no public 
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vehicular access to the proposed lake as per the proposed Master Plan . 

This would encourage an inconsistent recreational activity that can 

occur or be provided for in other areas of the region and is not dependent 

solely upon the Ledges area . 

Pease and Davis Creeks are high-gradient streams, capable of moving 

large volumes of water over short distances and do have abundant silt 

material which will be deposited in the oxbow lake . This gradual but 

progresstve siltation process will silt up the lake in the near future, 

unless dredging operations are carried out . This will be an addittonal 

expense in the management of the park, and should be included in the 

long-range maintenance schedule of the barrier dam . Similarly, tree 

planting programs should be included in the long- range improvement and 

maintenance plans for this area . 

The barrier dam, pondtng areas, river channelization and the creatton 

of an oxbow lake will create additional maintenance requirements . The 

Iowa Conservation Connniss ion is of the opinion that the Corps of Engineers 

should accept full long-term responsibility along with its financtal 

implications, in case this alternative is accepted as a protective measure 

for the lower Ledges State Park . It is not necessarily endorsed by the 

subcommittee as the most appropriate alternative . 

(3) Pondtng area behind the barrier dam and subimpound 

ments on Pease and Davis Creeks outside the park 
boundary (north side) . 

This alternative suggests the possibility of putting two s ubimpoundments 

on Pease and Davis Creeks outside the park boundary to the north . It will 

help control silt load coming from the watersheds of these creeks in the 

valley floor of the Pease Creek. 

B- 18 
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This alternative coupled with a barrier dam on the west bank of the 

river or at mouth of Pease Creek will certainly help to reduce silt 

deposition in the valley from backwater flooding under reservoir condition. 

B- 19 

In case the barrier dam concept on the west side is accepted, the 

subimpoundments in the Pease and Davis Creeks will greatly reduce the siltation 

problem in the oxbow lake. Approximately 600 acres of land will have to 

be acquired to have an effective control on these impoundments. 

This area has good timber cover which is a habitat for a var~ety of 

wildlife . Therefore, subimpoundn1ents and subsequent recreat~on development 

in the area, if any, for picnick~ng, camping and nature study, etc., will 

adversely affect the wildlife habitat. The subimpoundments will be 

relatively small for any water-or~ented recreational development. However, 

the subimpoundment could be used for stocking fish. Any recreational 

development in the area will have to be very minimal. Some additional 

recreational facilit~es can be located in this area. However, this 

alternative will not change the proposed recreational use of the lower 

Ledges . 

This alternative will greatly relieve the danger of inundating the 

vegetat~on in Pease Creek Valley. The main barrier dam impacts as 

discussed earlier would remain the same under this mod~fied alternative . 

However, the environmental success of this alternative will be 

accomplished only if the barrier dam concept is accepted. 

CONCLUSIONS 

The examination of the three alternatives to protect the lower Ledges 

do have some merits but at the same time they tend to create additional 
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environmental and management problems which need to be completely 

resolved by the various agencies involved in the construction and 

management of the Saylorville Reservoir and such other agencies which 

are affected by this proJect. The main thrust of whatever decision is 

made to adopt the procective measures will be felt by the Corps of 

Engineers and the Conservation Commission . It is, therefore, necessary 

to evaluate the alternatives for Ledges protection, their financ1al, 

operational and management impl1cations in their best perspective . It 

should not be based wholly on the emotional and sentimental attachment for the 

lower Ledges State Park , but should be based on the facts of the project's 

overall public benefit and its welfare impact . The only sure way of 

"saving the Ledges" is by stopping the Saylorville impoundment proJect . 

This alternative, however, was not in the purview of this subcommittee . 

Submitted on Behalf of the 
Planning Subcommittee 

Vasant N. Nerikar 
Chairman 
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The master plan study for the development of the Ledges State 

Park was carried out by a team of graduate students from the Depart

ment of Landscape Architecture, Iowa State University under the 

guidance from two faculty melnbers of the Department of Landscape 

Architecture, the Chief of Planning and Coordination and the 

Super1ntendent of State Parks for the State Conservation Cornm~ss~on. 

Spec1al techn~cal assistance was prov1ded from staff members of 

the Army Corps of Eng1neers, Rock Island District and the University. 

The aim of the Ledges study was to aid the Conservat1on Commis

Slon staff in develop1ng the formal master plan for the park. The 

purpose of the master plan ~s to phase the future uses in the park 

for the protection of its resources in relation to its orderly 

development and to enhance the experience imparted to the concerned 

park user. The recreation experience imparted to the user under 

the present conditions is far less than desirable due to over

crowdlng and related potential hazards. 

The overuse of the park and the current thru-veh1cular traffic 

(often repet1tious for non-park or1ented purpose) has created a 

h1gh acc1dent potential in the park. It 1s, therefore, necessary 

to regulate the traffic flow in the park for the safety and well 

being of the park users, and to enhance environmental quality of 

the park by hav1ng the vehicle serve a minor part in the visitors' 

total exper1ence rather than a major role of concern. 



B-23 

- 2 -

Park use needs to be reduced in the bottom creek area in order 

to provide for greater protection of the sandstone ledges. In 

addition the use of the area adjacent to Pease Creek where it 

enters the Des Moines River must be reduced to avoid the water 

accident hazard. There has been (over the years) a loss of life 

associated with this situation, which tends to be an attractive 

hazard. 

The Commission has instituted a program of master plann1ng 

for all maJor state areas. The plan developed by the CommlSSlon 

(based in part on the University Report) was developed to allev1ate 

the problems prev1ously mentioned. The development of the Sayler

ville Reservoir has merely served to hasten the implementat1on 

schedule . 

The master plan for Ledges State Park hinges on the bas1c 

concepts of preservat1on of its resource features w1th a principal 

recreat1onal emphas1s on its educat1onal values. Other recreat1onal 

uses become secondary to the principal of preservat1on and the con

cept of preservat1on. Main features will be: 

-Nature interpretive center. 

-Natural trail system for nature study . 

-W1ldlife exhib1t areas as a part of interpret1ve program . 

-camping and p1cnick1ng facilities. 

-Scenic views. 

-And to restore the natural qualities of the park through manage-

ment techniques. 
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The master plan report put forward by the consultants has 

been accepted in pr1nc1ple by the Conservat1on Commission. However, 

the Comrn1ssion has modif1ed the plan proposal to suit its needs 

and reduce the publ1c expenditure involved with addit1onal land 

acquisit1on. 

Some sal1ent features of the master plan are: 

l . Clos1ng thru-vehicular traffic w1thin the park. 

2. Relocat1on of the camp1ng fac1l1t1es ~o a more su1table 

env1ronment. 

3 . Integrat1on of the w1ldlife exh1b1t area as a part of the 

total interpret1ve program for the park. 

4 . V1sitor or1entat1on center. 

5. Development of upland park areas for p1cn1cking. 

6. S1ngle entrance to the park for efficient management 

control - both for possible fee collect1on and park 

security. 

7. Encouragement of foot trail use to explore natural 

qual1t1es of the park. 

The proposed master plan is based on the philosophy of park 

development geared for nature interpretive facilit1es. The 

interpret1ve program w1ll be based on detailed and extensive 

stud1es of the existing resources such as natural prair1e land, 

geolog1c features, ecological plant associations, topographic 

interest, so1ls capab1lity for development, etc. In general, the 
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proposed master plan prov1des the recreat1onal facilities such as 

nature interpret1ve center, trail system for nature study, camping 

and p1cn1cking facilities, scenic areas, and wildlife exhibit 

area with good buffer to protect the park quality from any con

flicting land uses that m1ght occur in the future. 

The flood prone area at lower port1on of the park due to the 

max1mum flood pool (at elevat1on 890) 1s -

East side of Des Moines R1ver 207 acres 

West s1de of Des Mo1nes R1ver 117 acres 

324 acres 

The main recreat1onal fac1lities located on this flood plain 

cons1st of p1cn1c and open play f1eld areas. In order to ma1nta1n 

these funct1ons of the park it is necessary to relocate these 

fac1l1t1es on more feasible sites in the park. These have been 

relocated as shown in the proposed master plan. 

The present locat1on of the park campground near to the ma1n 

park entrance, without buffer area, is undesirable both from the 

po1nt of v1ew of campers conven1ence and from an aesthetic vlew

point. To prov1de a quality outdoor camping exper1ence, 1t 1s 

necessary to relocate the camp1ng fac1l1ty to a more congen1al 

environment . 

The site development feas1b1lity study ind1cates that the 

area immediately to the east of the park is the most desirable 

site for providing a quality camping exper1ence . The current 

B-25 
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park land 1s not suffic1ent to locate all camp1ng needs in terms 

of tra1ler camp1ng, tent carnp1ng and pr1mitive camp1ng. To 

accommodate these camping facil1t1es it is necessary to acquire 

private land . 

The proposed master pl~n e ncompasses 74 acres of land 

acqu1sit1on on the east s1de in order to prov1de 84 modern camping 

s1tes and a tent camp1ng area. At present , the park prov1des 

52 camp1ng s1tes . The current camp1ng area is inadequate due 
• 

to the small s1ze of the camps1tes (1,000 sq. ft.) and the 

over-crowd1ng of the s1tes (16 campsites to an acre). Th1s 

proposed land acqu1s1t1on of 74 acres w1ll also prov1de adequate 

buffer for the camping area and will create very congen1al 

env1ronment for outdoor l1v1ng and recreat1onal experience. 

This change will provide for an improved campsite area, better 

spac1ng and generally an improved env1ronment for an outdoor 

recreational experience. 

The w1ldlife exhib1t area already owned by the Conservat1on 

Comm1SSlon will be integrated with the park area. 

A quick glance at the total annual attendance figure of this 

park for the past s1x years reveals that the outdoor recreat1onal 

activit1es in this reg1on have increased. Th1s trend will cont1nue 

to occur 1n the future. The attendance figures are as below: 

Attendance • 1967 392,990 1n .... - .... .... 

Attendance • 1968 444,400 1n .... .... .... .... 
Attendance • 1969 392,909 1n .... - .... .... 
Attendance • 1970 426,694 1n .... .... .... .... 
Attendance • 1971 447,432 1n .... .... .... .... 
Attendance • 1972 484,961 1n .... .... .... .... 
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In the light of th1s past exper1ence 1t 1s obligatory on the 

part of the Conservat1on Commiss1on to prov1de adequate and qual1ty 

outdoor recreat1onal facilities and the experience by planning 

in advance . It has become evident that the Ledges Area cannot 

continue to absorb unlim1ted increases in use, consequently the 

concept of the proposed master p l an impl1es a limit or capac1ty 

for the park in terms of v1s1tat1on . As the master plan proceeds 

into the next step or the detailed design phase th1s capac1ty 

Wlll be determined . 

The follow1ng plans would help to understand the Ledges 

State Park area development con cept . 

t 

• 
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Iowa State University 
Environtology Council 

~ons iderat:l_o~ of Fl~ding E_if_ects 

April 27, 1973 

on Natural Features of Ledg~ State Park 

by 

Roger Q. Landers 

Wendell Beardsley 
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The impending impact on lower Ledges State Park by the flood waters 

of Saylorville Reservoir permits a unique opportunity for re-examination 

of the primar y , long-range purposes of Ledges . 

We feel the purpose should shift from the massive recreational uses 

of the past , which contributed to severe degradation of the natural 

features of the Park, to low-impact uses , emphasizing enjoyment of 

scenic values and other natural features . 

The overriding uniqueness of the natural features of Ledges: the 

sandstone walls; the cover1ng of lichens, mosses and other plants; the 

trees; the stream crossings; and the woodland habitats for bird spec1es 

unusual to Iowa ; all require an emphasis on preservation instead of 

developed use. 

A lon g-range plan based on preservation and protection of the 

natural features of Ledges must be adopted. 

The impact of flooding on the lower Ledges to the 890 level cannot 

be accurately quantified, but it is expected to have a substantial effect. 

Questions which the EIS should cover are: 

What alternatives to the present plan offer protection to the 

lower valleys of Peas and Davis Creeks? 

What alternatives provide [or the continuation of a scen1c road 

through the lower Ledges? 
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\'-'hat alternatives would protect the area from flooding greater 

than under natural conditions? 

A barrier darn structure to protect the lower Peas and Davis Creek 

valleys should be studied in detail together with the impact of the 

barrier dam itself on the Ledges and surrounding area. 

\~at impact would a barrier dam have on scen1c and recreational 

uses of Ledges? 

What impact would a barrier dam have on borrow areas adJacent 

to the park? 

What effect would there be on wildlife access? 

Concerning the plans for the Ledges: 

We predict a substantial public dissatisfaction with any plan that 

would close off the road through the lower Ledges. We oppose denial of 

\ access to handicapped and elderly people who have become accustomed to 

the scenic dr1ve through the lower Ledges . 

We question the value of moving d1splaced picnic facilities to upland 

sites, retaining team sports areas, and encouraging other-than-primitive 

camping when favorable mass recreat1on facilities can or will be 

available at the Big Creek area and along Saylorville reservoir further 

downstream. Recent research at Holst State Forest, not far upstream from 

Ledges, found the upland ridge areas to be underlain by a shallow clay 

"pan" . These sites are highly sensitive to disturbance and likely to 
• 

exhibit excessive tree mortality and soil erosion if subjected to develop-

ment and heavy use . Prior to any development of the ridges or upland 

areas in Ledges, extensive soil surveys are needed to ascertain potential 

problems of this nature. 
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We oppose the expansion of roads in the valley of Peas Creek, 

thereby endangering the habitat of bird species unusual to Iowa . 

Specific impacts on Park vegetation must be consider ed . A survey 

of the lower valleys of Peas and Davis Creeks in the Ledges State Park 

was conducted on March 21 and 24, 1973, to consider the impact of 

maximum flooding levels on local vegetation. The precise locat1on of 

the 890 ' elevation contour was not apparent . Based on topograph~c maps 

from the Conservation Comrniss1on and position of flagging markers, the 

position of the 890' contour was approximated within 2-1/2 to 5 feet. 

Unt1l a more accurate determination of the elevation is made the spec1fic 

values in Table 1 are tentative. 

It appears that the 890' elevation contour extendf; several feet above 

the upper floodplain level at the junction of Peas and Dav1s Creeks. 

Maximum flooding would damage, if not kill, almost all of the trees to 

Table 1 

Trees greater than three inches DBH in upper floodplain and valley 
floor near the junction of Peas and Dav1s Creeks . 

Boxelder Acer negundo 
Black maple Acer nigrum 
Bitternut hickory Carya ~ordiformis 
Hackberry Celtis occidentalis 
Hawthorn Crataegus mollis 
Ash Fraxinus sp . 
Honey locust Gleditsia triacanthos 
Butternut Juglans cinerea 
Black walnu t Juglans nigra 
Cottonwood Populu~ deltoides 
Sycamore Platanus occidentalis 
Black cherry Prunus serotina 
Bur oak Quercus macrocarpa 
Red oak Quercus rubra ....... 
Black locust Robinia pseudoacacia 
Basswood Tilia americana 
Elm Ulmus spp. 

Total 

10 
7 
5 

35 
1 
8 
2 
3 

43 
5 
1 
2 
1 
2 
3 
7 

29 ........ 
164 

C- 3 
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base of the valley walls in this vicinity and possibly upstream (rom the 

rocK footbridge . Table 1 shows the composition of tree spec1es in 

the upper floodplain and valley floor near the junction of Peas and 

l)avis Creeks. Trees greater than 3 inches DBH were counted below the 

890' contour from the first water crossing downstream from the junction 

of Peas and Davis Creeks to the rock footbridge . The mixture of 

species suggests that this site is reasonably well drained. Inundation 

longer than ten days would probably result in severe damage to all species 

except cottonwood, hackberry , boxelder and sycamore and perhaps even to 

some of these because their root systems developed under a different 

moisture regime . Trees such as black che r ry have been reported k1lled 

with only one day of inundation . Little is known of the effects of 

changes i n gr ound water levels on tree species growing on sandstone

derived soils , such a s in the lower Ledges . 

Shrubs are less apparent and less abundan t in the valley floor becaus~ 

of past managemen t for picnicking and other recr eational uses . Specimens 

of the rare leatherwood (Dirca palustris) and blue beecl1 (Carpinus 

caroliniana) found at the base of the north- facing val l ey walls would be 

the only loss of shrubs of any consequence . 

Native herbaceous growth has largely been replaced by bluegrass dnd 

other bpecies more resistant to mowing and t rampling . Numerous early 

spring ephemeral species, such as snow trillium (Trillium nivale) , dog 

tooth violet (Erythronium albidum) and many others, continue to bloom 

C- 4 

in the valley floor each spring, mature, and become dormant in underground 

parts before mowing and late spring trampling destroy them . Jt 1s doubtful 
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that these spring flowers could survive inundation, particularly if it 

occurred during the early spring during their peak growing time. 

From the junction of Peas and Davis Creeks to the mouth of Peas 

Creek , the effects of inundation would gradually increase higher on the 

valley walls . Upland species , such as white oak (Quercus alba), hop 

hornbeam (Ostrya ~rginiana), and shagbark h1ckory (Carva ovata) o;...rould be 

adversely affected; however, the largest number of trees affected would 

be the floodplain species of willow (Salix spp.), cottonwood and solt 

maple (Ace r saccharinum) . Neither the number of trees nor the spec~es 

composition was determined for this portion of the Ledges ; however it 

appears that the amount would easily double the number counted at the 

junction of Peas and Davis Creeks. If the large trees at the mouth of 

Peas Creek were removed by the effects of inundation or mechanical means, 

it is expected that large amounts of floating trees and other debris 

would be dumped by the river at this site because of the present pos~tion 

of the river channel . 

Specific plans should be developed for planting water-tolerant tree 

and shrub species in the lower Ledge s. Plans are needed for removal c1t 

trees that would be killed by inundation. 

If a barrier dam is not built we encourage retaining a tree barrier 

at the mouth of Peas Creek to reduce the influx of floating debris in 

the lower Ledges from the river channel at high water stages . 

Procedures and plans for removal of mud and silt following flooding 

are needed. 

What maintenance procedures are planned to remove woody debris? 

C-5 
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What maintenance procedures are planned for the removal of silt 

in the lower valley of Peas Creek as it is dropped where creek waters 

enter the slower moving reservoir waters? 

We perceive that trail erosion and general overuse of the upland 

C-6 

areas of Ledges may be intensified because of the Reservoir, as recreational 

use shifts . 

Imaginative and environmentally sensitive plans and management 

techniques will be needed to offset or prevent these effects, and preserve 

scenic and natural values found in Ledges and unique in central Iowa. 
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reporl arc only tentative . 

lt appears that the 890' elevat1on contour extends seve.ral feeL abov~ 

tile upper floodplain level at the junction of Pea's and Davis Crc~ks . 

.:1.tximum floodi n g would damage, if not kill , almost all of the trees to thl' 

TABLE 1 

Trees greater than three inches DBH in upper lloudpl:1in and vallev 
floor near the junction of Pea ' s and D~tvi s c;rccks . 

JSoxelder Acer negundo 
-::--~- -----

Black maple /\cer nigrum 
B Lt ternut hiCko- ry -Cary a r.ordiformi s - -
llackht.. rry Ce 1 tis occ iden ta 1 is 
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Elm Ulmus spp . - Total 

10 
7 
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1 
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5 
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found at the base of the north-facing valley walls would b e the only lll~S 

o f s h n 1 b s o f any cons e que n ( e . 

Nati ve herbaceous g r owth has largely b een replnced by bluegrass ~.1nd 

other spe>e i es more re~;is tant to mowing nnd trampling . Numer0u~ ea rl v 

spring ephemer::tl species , such as snow trillium (Trillium niv:tlP) , clng tuoth 
- ---- - - -

viol (' t (E r yth r nnium aLbidum) and many others , continue to b1oom in the.\ --- --- - ----

valley floor each spring , mature , and become dormant in underground purts 

hef<lr(! mowing mu late spring trampling destroy them. It is doubtful 

that these spring flowers could survive inundation, particularly if it 

occurred during the e arly s pring during their peak growing time . 

fi'rom the jun<..:t ion of Pea ' s and Davis Creeks to the mouth of Pea ' s 

Creek , the effects of inundation would gradually increase higher on the 
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that l : trgL' amcJIJilL S of floating trees and ulh<.~r debris Hould he dumped by 
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J~..·position of floating deb r is in the l ower Ledges as far upstream as 

Davis Cr eek . 
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May 30, 1973 

Dewey Bondurant and I spent the afternoon of May 23 reviewing maps and aerial 
photos of, and touring and hiking in the Pea's Creek Watershed associated with the 
Ledges State Park. We present the following conclusions related to sediment pro
duction from the 10 square mile Pea's Creek Watershed. 

1. We estimate the sediment production to be 500 tons per square mile per 
year. About 2800 acres are in tilled crop land; the rest is in pasture 
and woodland . About one third of the crop land has natural drainage to 
the ravines which form a part of Pea's Creek valley. 

2 . Inspection of several branches of the valley indicates that bank slough-
ing is a relatively minor problem. There are a few places where slides 
were observed, but only a small percent of the slide material was in a 
location from which water would scour and transport it to the outlet at 
the Des Moines River. 

3. If the invert of the outlet works of the proposed barrier dam is placed 
at elevation 860 or above, most of the sediment will be deposited in the 
oxbow lake. Some will be distributed above elevation 860 and some mat
erial will go through the gate. As the oxbow lake fills with sediment, 
trap efficiency will decrease somewhat and more sediment will move through 
the gate. In cases when the gate is closed, nearly all the sediment will 
be deposited in the lake. 

Sediment will be deposited above elevation 860 with the barrier dam in 
place. The pattern of deposition will be controlled by the range of water 
level elevations and flow frequencies occurring as a result of runoff from 
Pea's Creek. Thus, the barrier dam would reduce sediment deposition from 
the river but will increase sediment deposition from Pea's Creek . 

• 
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Dr. Merwin Dougal 2 May 30, 1973 

4. Sediment amounts delivered to the lake could be reduced considerably by 
installation of small sedimentation ponds near the upper reaches of the 
valley. 

HPJ/bj k 

cc: Dewey Bondurant 

• 

Howard P. 
Professor 

yours, 
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Iowa State University 
Environtology Council 

Brief Review of Release Rates 
Saylorv1lle Dam and Reservo1r 

by 
Ronald L. Rossmiller · and Merwin D. Dougal 

June 20, 1973 

A brief study was made of three alternative but potential reservoir 

operation plans for flood control, using the 1954, 1965 and 1969 floods as 

examples . The three alternative plans as selected would bracket the fea-

sible range of outflow or release possibilities, and all other operational 

plans would fall among these or between at least two . 

The Three Alternative Release Rates Studied 

The three release rates selected for study were as follows: 

Alternative 1. The proposed release rate schedule of the Corps 

of Engineers. The same schedule was used for rising and 

falling reservoir levels, although this might not strictly 

be true for actual operation during periods of falling 

reservoir levels. Downstream flood conditions might die-

tate a lower rate. 

Reservo1r elevation, 
feet MSL. 

833 
870 
875 
879 
880 
881 
882 
883 
884 

884-889 
889-890 

Proposed reservoir 
release rate, cfs 

8,000 
8,000 

10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
21,000 
21,000 

go from 21,000 to 42,000 

C-12 
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Alternative 2. Use the maximum capacity of the outlet works (gate 

structure, conduit and stilling basin) and the spillway at all 

times when a flood is occurring. 

This capac1ty is as follows (from Appendix I): 

Reservoir elevation, 
feet MSL 

833 
840 
850 
860 
870 
880 
884 
890 

Maximum capacity, outlet 
works and spillway, cfs 

11,800 
13,600 
15,900 
17,600 
19,200 
20,600 
21,000 
42,000 

Alternative 3. This alternative is a combination of alternatives 1 

and 2. It assumes the Corps of Engineer's plan would be used 

for reservoir elevations up to 884, and that the maKimum capacity 

of the system would be used above that level (or the alternative 

2 plan above elevation 884). 

Results 

The 1954, 1965, and 1969 f~ood data of the U.S. Geological Survey 

were used in a digital-computer reservoir-operational model. This mathe-

matical model solves the reservo1r routing equation~ and reservoir outflows, 

elevations or flood levels, and storage quantities are obtained as results. 

These three floods are characteristic of the maximum flood history of the 

Des Moines River at the Saylorville Reservoir site. The 1954 flood had 

the max1mum instantaneous (peak) discharge, and the 1965 flood had the 

maximum runoff volume. The 1969 flood is a recent flood of moderate size . 

The results are listed in Table 1. These results can be interpreted 

along several viewpoints. First, operating the reservoir with alternative 

2, using the maximum outflow capacity, would reduce any additional flooding 
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Table 1. Summary of flood operation study for Saylorville Reservoir, for three floods of 
historic record. 

Maximum 
Maximum reservoir Approximate duration 

Year of Peak inflow, Operation outflow, elevation, of reservoir being 

flood cfs alternative cfs feet above elev 862, days 

1954 55,900 1 8,000 869.7 20 

2 17,600 859.9 0 

3 8,000 869.7 20 

1965 47 '100 1 25,000 889.2 85-86 

2 19,900 875.0 23 

3 26,700 886.4 84-85 

1969 23,800 1 13,700 879 . 8 56 

2 16,400 852.7 0 

3 13,700 879.8 56 

w 

(") 
I 

t--' 
.p.. 
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of the lower Ledges State Park to a negligible amount . . The 1965 flood 

(the record volume flood), as routed through the reservoir would have 

caused the flood pool to be above 862 for 23 days. The natural flooding 

was about the same duration (See Appendix H). All other floods of the 

period of record would not exceed the spillway crest elevation of 884, if 

routed through the reservoir in a mathematical sense. This alternative 

does increase the magnitude and frequency of outflows downstream . There

fore, its physical accomplishments must be weighed against the economic 

losses incurred from the greater flood damage risk . These are discussed 

in the main report . 

The study shows, as a second item of importance, that flood plain 

management is required for all alternatives. The maximum release rates 

would be from 20,000 to 25,000 cfs for the maximum volume flood of record 

(1965), regardless of which operation plan is selected . This is greater 

than the 8 , 000 cfs bankfull capacity, and a flood plain management program 

is an identifiable need. 

Third, the use of alternative 3 does not reduce the duration of 

flooding above elevation 884 appreciably. Practically the same flooding 

duration exists, for elevations above 862. About 20 days duration exists 

for each alternative, also, above elevation 878 . This alternative would 

reduce the maximum reservoir elevation reached by three feet , from 889 

to 886. This would also reduce the stress on the unlined spillway chute 

at the dam site. 

These results show the effect of physical changes. The comparable 

economic values are needed before meaningful conclusions and decisions 

can be made. The determination of these remains the primary responsibility 

of the Corps of Engineers. Two additional facts, that (a) much of the 
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lower Ledges State Park is flooded naturally (to elevation 878 in the 

1954 flood) and (b) the proposed changes in future park emphasis and use 

patterns , also need to be considered. 
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GEOLOGICAL RESO~CES AND EFFECTS OF FLOODING 
WITHIN THE LOWER LEDGES STATE PARK, BOONE COUNTY, IOWA 

Jean C. Prior 
Iowa Geological Survey 

The lower portions of Ledges State Park are characterized by the level floodplain 

and terrace sediments of the Des IY.oines River val ley and the narrow intersecting of fuvial 

valley of Peas and Davis Creeks. These intersecting valleys ore deeply incised into the 

landscape, cutting through glacially deposited materials (Pleistocene) and into massive 

sandstone bedrock (Pennsylvanian, Des tv'toines Series, Cherokee Formation). This exposed 

sandstone forms the picturesque, mural-like valley walls within the lower Ledges Park. In 

addition, differential cementation within the sandstone, a variety of prominent concretion-

ary forms, and the accentuation of cavities and convexities by differential erosion has re-

suited in the protuberant "ledges" and overhangs characteristic of the sandstone escarpments. 

The Pennsylvanian geologic section is typically composed of an alternating series of 

limestones, shales, sandstones and coal seams representing deposition within shallow marine 

and terrestrial environments. However, the massive sandstone formation exposed near the 

mouth of Peas Creek in the lower Ledges area represents an interruption in thi's sequence. 

Here the older Pennsylvanian units have been eroded away and replaced by a massive "channel 

sandstone,'' formed by rapid continuous deposition within a Pennsylvanian-age river channel. 

This channel sandstone is quite local in its occurrence, its identity being lost within two miles 

of the exposures at Ledges Park. 

6V.any of Iowa's parks and recreation areas are associated with water, either natural 

lakes or large man-made reservoirs. Ledges Park is unique in that its picturesque terrain and 

appea I as a recreation area are based on patterns of erosion and exposure of bedrock geology. 

• I 
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Such areas are relatively rare in Iowa where glacial deposits blanket the state, subduang 

the landscape and covering the bedrock surface. Exceptions to these circumstances exist 

in ext~eme northeast Iowa where bedrock provides the dominating influence on the topo-

graphy because of the general absence of glacial deposits. Other bedrock exposures are 

commonly found in east-centra I, southeast, and south-centra I Iowa, but are generally 

confined to the deeper river va leys where dissection through the glacial sediments has 

exposed the bedrock. The avodabi lity of these geologic exposures decreases to the north-

west in the state. Thus, the Ledges Park exists in on area where exposed bedrock features 

ore becoming increasingly rare. The irregular forested terrain associated with the Des 

f.Aoines and Peas Creek valleys, and the accompanying scenic bedrock formations provide 

an interesting change from the surrounding uplands of gently rolling farmland. Additional 

uniqueness exists in the sandstone escarpments themselves. Sandstone exposures of this 

type and magnitude exist only in Dolliver State Park in Webster County, along portions of 

the Red Rock Reservoir in N\arion County, and in Wildcat Den State Park in Muscatine County. 

Alluvial sediments such as those underlying the Des 1\bines River valley floodplain 

and terraces potentially contain economic deposits of sand and grovel. Of the well data 

on file at the Iowa Geological Survey, records from only one well are ovai lable from which 

interpretation can be made as to the nature and thickness of the alluvia I sediments in the 

area of the lower Ledges. That well was drilled for Camp Hantesa in 1947 and is located 

in the SE~, NE!, SEa of Sec. 17, T. 83N., R. 26W. (See topographic mop, page 4.) 

The well, drilled near the valley margin, shows the unconsolidated sediments to be 32 feet 
. 

in thickness, underlain by Pennsylvanian shale, and consisting of alluvial-colluvial silts 

in the upper 20 feet and alluvial sand and gravel in the lower 10 to 12 feet. Additional 

indication of the existence of deposits of sand and gravel is seen on the topographic map, where 

2 
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gravel operations are shown on the west side of the Des t-loines River valley. Because 

of the diverse and discontinuous nature of alluvial sediments, evaluation of economic 

deposits of sand and gravel in the Ledges area can be made only after a detailed drilling 

program to inventory these resources. Such information is also necessary for proper eva lua

tion of the seepage potential for the proposed Peas Creek barrier dam. 

Backwater flooding resulting from periodic rises in the flood pool of the Saylorvi I Je 

Reservoir wi II temporarily cover the lower portions of ledges Park. The most serious effect 

of rhis flooding, from the geological viewpoint, wi II be the denial of access to the area 

where the sandstone formations are best exposed and offer the most picturesque scenery 

and education a I value. The effects of floodwater on the exposed sandstone I edges them

selves will be minimal. There is little potential for undermining and erosion as floodwaters 

wi J I rise and fa II slowly and currents wi II be slow-moving. To whatever possibility exists 

for erosion of some of the more weakly cemented zones in the sandstone, can be added the 

possibility of the opposite effect, "case-hardening." Through this process, the surface of 

a porous rock, such as sandstone, becomes hardened through contact with mineral-bearing 

waters. If floodwaters remain at a single elevation for an extended period of time, it is 

also possible some staining of the rock surface may occur. However, water seeping down 

the rock faces from above has already resulted in extensive natural staining of the sand

stone walls. 

There are other effects of a geological nature that will have to be considered with 

backwater flooding from the Saylorvi lie Reservoir. These are the problems of si I tat ion and 

the effects of a regional rise in the water table with the existence of the reservoir. Peas 

and Davis Creeks are high-gradient streams, capable of moving Iorge volumes of water 

3 
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over short distances, and hove abundant unconsolidated glacial materials within the 

watershed ovoi I able for erosion. Deposition of this material wi II become more of a 

problem in the sfockwoter of reservoir backflooding. The rise in the regional water table, 

likely to accompany the filling of the reservoir, will slow infiltration rates, increase the 

potential for flooding during high water on Peas Creek, and may affect ecologically sensi-

• • tave vegetation systems. 

• 
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SUBJECT : 

DATE : 

BY : 

REPORT OF THE PROPOSED PLANS FOR 

CO -TINUED EXTRACTION OF SAliD Al~D 

GRAVEL FOR lvlATERIALS PPOCESSING 

FOR THE LEDGES S'fA1'E PA1"1.t< SAYLOR

VILLE RESERVOIR EWJIRONMENTAL 

STUDY 

APRIL 26, 1973 

C. F . SCHNOOR 

.. 

• 

In the past ten years from 350,000 to 400,000 tons of 

aggregate and road surfacing materi al hav2 been produc

ed annually in Boone County . Of this total , Boone 

E- 1 

County usually produces about 40 percent and l!allett 

Constructio~ Com?~ny produces and sells most of the 

balance . The gravel deposits from which these materials 

are ext racted are all located along the Des Moines River. 

By 1965 it was evident to the Boone County Board of 

Supervisors and me that· all of the deposits lying w~thin 
the Saylorville taking lines could soon be forever lost 

and as a result the county would be forced to pay consider

ably more for their road surfacing material . 

The Corps of Engineers, appreciating our problem, agreed 

to honor Boone County gravel leases, subject only to 

p8rioJic flooding, for a 25 year period and as a direct 

result the county leased or purchased five separate pits 

containing an estirnated four to five million tons of 

gravel . Hence, the county secondary roads are well 

supplied with a source of road gravel in the Saylo~ille 

Lake area . 
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There are no known corrn:nercial deposits of gravel in 
the Ledges State Park . There may be deposits in the 

Des "t--loines River flood plain area at such depth that 
they would not be economical to obtain at this time. 

• The Hallett Construction Company has not, at this 

time, entered into an agreement with the Corps of 
Engineers for their major deposits of gravel lying 

within the Saylorville taking lines . It is expected 

and this writer sees no logical barrier to the end 

that satisfaccory agreements will be negotiated so 
that the construction industry will not have to 

shoulder the expenses of hauling aggregates into 

the areas serviced by these deposits . 

E-2 
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Appendix F 

Needs for Archaeological Studies 

Data provided by 

State Archaeologis t 

and Historic Preservation Program 

May 1973 





To: Governor's Inter-Agency Resource Council 

Technical Task Force 
Saylorville Environmental Impact Study. 

1 May, 1973 

From : Adr1an D. Anderson, Office of State Archaeologist . 

Subject : ProJect Impact Upon Archaeolog1cal Sites in Ledges State Park . 

Following the Task Force inspection trip to the Ledges State Park I 
was able to obtain copies of the two archaeological site survey reports 
which describe work accomplished by Ashworth and McKusick in 1964, and by 
Brown in 1966. I also have hau an opportun1ty to discuss these reports 
with Dr . David Gradwohl, Iowa State University, who has had the National 
Park Service contracts for archaeological salvage within the Saylorville 

reservoir . 

On the basis of the reports and my conversations w1th Dr. Gradwohl, 
I must contend that the original surveys in Saylorville were inadequate and 
do not properly reflect the presence of archaeological resources wn1ch have 
significant potential for contributing to the understanding of Iowa pre
history . To support this contention I call attention to the fact that Dr. 
Gradwohl located an additional 40 archaeolog1cal sites in Boone County, 
simply on days when weather did not permit excavations, and during leisure 
time . Another 40 sites were located in Polk County in the same fash1on. 

In the Ledges State Park two sites were ident1fied and tested in the 

area wh1ch would be adjacent to the proposed barrier dam site . These are 
s1tes 13 BN-6 and 13 Bn-201 . It is probable that other sites are present 
within the area which would be affected by barrier dam construct1on. 

Project Impact Assessment: 
If the work area for the construction of the barrier dam encroaches 

on the prehistoric occupation area, the sites w1ll be destroyed. If the 
barrier dam is constructed, the sediments from Peas Creek will eventually 
fill the low area at the mouth of the creek with sand and silt, burying 
sites . At the same time, wave action behind the barrier dam will result 
in back-slump , destroying the low knoll which is another site locat1on. 

If the dam is not built we should expect the same k1nd of destruction 
to occur as reservoir water storage level changes cause bank-slump. 

Recommendations: 
Additional archaeological survey and salvage projects should be 

undertaken prior to the initiation of such a project. If the barrier dam 
is not constructed, additional excavations should still be required. 

F- 1 
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HEART OF THE HAWKEYE COUNCIL ire G lr s G- 1 

HAWLEY WELFARE BU ILDING, DES MOINES, IOWA 50309 Phone (515) 244-1 I 81 EXTENSION 18 

VIRGINIA LEE CUNNINGHAM, EXECUTIVE DIRECTOR 

A n r il 2t: , 1973 

TO V/JO. I T AY C' NCERH : 

RFiJARDIJG : Future plans for the Ledges State Park and the nlanning 
being d ~ne for this area . 

CA. P HAi~TJ.JSA : Located to the west of the Ledg es Stat e Park and owning 
land on bo t h sides of highway 164 with the south s i de land renching 

the river. 

1 ) Wel l location f or the entire wate r system at Cap Hantesa (300 ecc'. 
week in the summer and 150 each weekend during ·he entire year) 
1s located on the bottom land ac r oss highway 164 fro the main 
camp development . 

,,ells ~ re shallow "'ells ,,,i th depth beine 30 - 40 feet. Have two wells' 
a~d both are be1ng use d . 

Would like +o s ugg est a Geological Study be done to see if t h e barrier 
dam ,.._,ould eliminate seepage of water from river into wells--this 
may be the primary source of water for these wells . If so , the 
bar rier dam or levee could co~pletely eli~inate water for the 

entire camp . 
Result : Gr oup putting in l eve e would n ee d t o put in adequate water 

f acility for year round camping at Camp Hantesa. 

2) The Bar ri er Le vee would leave Ox Bow Lake as stated 1n plans reaching 

newspapers . 
With no inlet or outlet, would not this wa t er become stagnant and 

therefore become po lliant in the future? If thj_s were being d ne 
fo r ecological studies it would b e one thins , BUT we already have 
such a lake in the State Park--Lost Lake which is a part of the 
Hature Trail . One such lake should be ample for ecological st dy . 

Sug~estion : That if the plan f)r the Barrier Levee 1s acceoted that 
Ox Bow Lake be filled from the material dug out t o put in the base 
of the Barrier Levee . 

3) S1nc e t:.e Barrier Levee would come right next to our property with 
public property on all sides of us,,we are most concerned about 
the -policing plans for this area. We w0uld like t o see the public 
a~encies involved fence thelr land and thereby keeP the nublic 
off of the private land in betwee n . 





HEART OF THE HAWKEYE COUNCIL ... amp ire G ir s G-2 

AWLEY WELFARE BUILDING, DES MOINES. IOWA 50309 Phone (51 5) 244-1 I 8 I EXTENSION 18 

VIRGINIA LEE CUNNINGHAM, EXECUTIVE DIRECTOR 

4) I f the barr1er levee built is not going to eli~inate all seepage, 
then the ~esult would be s tagnant water nooling the entire bottom 
l and and being there much longer than a flood woulu leave wa t er . 
Flood water would be better wa t er to have over the land than wa c er 
that has stood for a long per 1od of time. 

If water is t o stand on the bottom land for a lon~ per iod of tir. e 
I quest ion the quality of the water and what it will do to the wells 
at Ca p Hantesa . 

It s eems t~at moving wa : er (which I think it would be if a levee 
was not there) would be b ett e r than the staga ant water. 

5 ) At present time we have good access to the ri ver f r on t area f or our 
campers to use . We have a beach that affor ds much en1oyment and 
education for our campers . Under the plan of the b~ rrier levee, 
t h e access wo uld be eliminated and the view of the entire a ren 
woul d be eliminated . I think thi s would be a consid r at ion in 

t he plan . 

6) I f the State Par k desires only one entrance into their area and this 
is not going to be through highway 164 , we would suggest that 
h i ghway 164 be cut at the bottom of the hill west of the Ledges 
St a t e Par k . This ~uld be at the locatJon of the start of th e 
barrier levee on the west end . 

Hespect f u l ly submittPd , 

Susan '.lel ch 
Dir ector o f Camping 
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HEART OF THE HAWKEYE COUNCIL c 

AWLEY WELFARE BUI~..DING , DES MOINES, IOWA 50309 
Phone (515) 244-1 181 EXTENSION I 8 

VIRGINIA LEE CUNNINGHAM, EXECUTIVE DIRECTOR 

APPENDIX G Addition. Page 3 

Cam~ Hantesa , t~e oldest girls' camp in Iowa, is located next t o the Ledg~ s 
sta te Park . This Camp is the Camp Fire Girls camp s~rving memb~rs in th~ central 
part of Io~a. As of August 31, 1972, the girl msmbership count ~as 6,678. The 
camp also serves adult memb~rs as well as families of the girl members. 

The Heart of the Hawkeye Council of Camp Fire Girls owns 132 acres with the 
camp boundry located next to the Ledges State Park on t~o sides. At the ~~st 
entranc~ of the park, the Camp Hantesa land begins and includes land on both 
sides of the road (the low land and the upper land). 

Most of th~ Camp Hantesa land is upper land and not affected by the 890 fleod 
line for the Saylorville Dam. 

Due to the construction of the Saylorville Dam, the Corps of Engi~eers enter~d 
into a contract with Camp Hantesa; resulting with the camp still owning th~ 
land but gra nting a flowage easement to the Corpe covering the lower land 

flooding . 

As a result of S&ylorville Dam, th~ w•lls et the camp had to hav~ casing extensions , 
electric urits placed above the floed line and the electr i c li n~ going to the 
wells placed a bove th~ flood line. 

Also, since the entrance r oad would hav~ been belo~ the flood line, the Corps 
of Engineers agreed to build a ne~ road into the camp ~hich comes off of high~y 
164 to the ~est of the Camp Hantesa line. A pa-king lot ~as needed on th~ land 
above the fl cod line and was constructed on borrow land of th~ US Gov~rnment 
west of the Cemp Hant~sa land. 

The se rvice entrance road was also below the flood line so a bridge was built 
between the dining room and the swimming pool so that s~rvice trucks could g~t 
into Camp Hantesa during high water times. 

Th~ septic tank location vas belo~ the flood line and some ~ork ~as done on t his 
so the seepage lines would be protected during high water t1m~s. 

Over 5,000 girls and their familiee used Camp Hantesa during the year of 1C?2. 
The camp is in operation the entire y~ar, ~ith all ~~ekends and some ~eek days 
throughout the y~ar beinguutilized. 
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REPORT OF ENGINEERING SUBCOMMITTEE-TASK FORCE 
FOR STUDY ON LEDGES STATE PARK 

SAYLORVILLE RESERVOIR ENVIRONMENTAL 
STUDY 

At the Task Force Meeting held on March 15 , 1973, Dr. Merwin Dougal, 
Chatrman, asstgned the following persons to the Engineering Subcommittee: 

Chris M Carrier) Chm. 
Tom Albrtght 
Rtchard Wtlcox 
Dewey Bondurant 
Howard Johnson 
Jean Prtor 
Carl Schnoor 
George Johnson 
John Merrttt 

Iowa Natural Resources Counc il 
Iowa Conservation Commtssion 
Iowa Department of Soil Conservation 
U.S. D. A . - Sotl Conservation Service 
Agricultural Engineertng, I . S . U. 
Iowa Geologtcal Survey 
Boone County Engineer 
Corps of Engineers 
Corps of Engineers 

In general, the purpose of this subcommittee was to examine the pertinent 
engtneertng factors relattng to posstble plans whereby the Ledges State Park 
would be protected from flooding due to the backwater effects from Saylorville 
Reservotr durtng periods of high pool levels. This group ttself dtd not study 
alternate reservoir operattonal plans, but merely examined the vartous 
engtneertng alternatives for protecting the park gtven the currently planned 
operattonal procedure. 

We wtsh to express our thanks to Mr . George Johnson and Mr . John Merrit t 
(and others) at the Rock Islaqd Dtstrtct, Corps of Engtneers, for maktng their 
engineertng data and studies avatlable for our review and use Our studies 
of the problems and thetr alternattves would not have been posstble wtthout 
thetr ass1s tance. 
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MAGNITUDE OF PROBLEM 
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Prtor to the examinatton of possible alternatives for protecting the Ledges 
State Park from floodtng due to the operation of Saylorville Reservoir, the 
Engmeermg Subcomm1ttee has assembled the following informatton to help 
more clearly deftne the magnitude of flooding problem for whtch protection 

1s betng considered. 

A) PERTINENT ELEVATIONS: 

Some pertinent elevations (in mean sea level datum) at Saylorville Reservoir 
and the Ledges State Park are as follows: 

Elevattons of Saylorville Reservoir: 
Conservat1on Pool 
Maximum Flood Pool 

Elevations at Ledges State Park· 
Channel Bottom 
Top of Channel Bank 
Average Flood Platn (in park) 

B) DEPTHS AND DURATIONS OF FLOODING· 

833 0 
890.0 

853 0 
860.0 
862.0 

H-3 

One of the prtmary concerns of many persons and/ or groups seektng pro
tectton for the park area is· that the currently planned operational procedure 
for Saylorvtlle Reservotr wtll result m deeper depths of flooding for longer 
durattons than under extsttng (or natural) condttions. The data tabulated 
below shows such compartsons for three years during whtch stgntftcant flood 
events occurred. The "natural peak elevation" refers to the htghest water 
surface elevation actually reached at the Ledges Park durtng that year, 
whereas the "reservo1r peak elevation" refers to the peak reservoir level 
that would have been reached for the proposed operat1onal procedure if 
Saylorvtlle Reservoir had been in operatwn that year. Further, the number 
of days mdtcated for which a given elevation was or would have been exceeded 
refers to the total number of days during satd year and not part1cularly to any 

consecuttve number of days. 

1954· Natural Peak Elevat1on = 878.0 ft. 
Reservotr Peak Elevatton = 879. 5 ft. 

Elevation of 
Mile 246. 1 '~ 

860.0 
864.0 
870.0 

Number of Days that Elevatton is Exceeded 
Natural Condition Reservoir Conditton 

16 38 
7 29 
3 21 

*River Mile 246. 1 is at the southern edge of Ledges State Park, 
which is 1. 1 miles downstream from the confluence of Peas 
Creek and the Des Moines River. 
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Natural Peak Elevation = 874. 3 ft. 
Reservoir Peak Elevation = 889. 1 ft. 
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Elevation at 
Mile 246. 1 

Number of Days that Elevation is Exceeded 

1969: 

860.0 
864.0 
870.0 

Natural Condition Reservoir Condition 
48 102 
16 88 

7 79 

Natural Peak Elevation = 867. 0 ft. 
Reservoir Peak Elevation = 882. 8ft. 

Elevation at 
Mile 246. 1 

860.0 
864.0 
870.0 

1 umber of Days that Elevation is Exceeded 
Natural Condition Reservoir Condition 

60 123 
24 105 

0 72 

It should be noted, for example, that although a 1954 flood produced a higher 
instantaneous peak than occurred in 1965, three smaller floods in 1965 actually 
produced a much greater total volume of water. Thus, had the reservoir been 
1n operat1on, it would have reached a higher level in 1965 (as shown) than in 1954 . 

In additton to the above, it has been determined that, for flood magnitudes 
occurring more frequently than once in five years (on the average), the 
reservo1r w1ll not appreciably increase either flooding depths or durations. 

Examination of the above figures will show that, during certain years, the 
operation of Saylorville Reservoir will result in increased floodtng depths 
and durations, depending on the total volume of water to be handled . Such 
increases may be detrimental to the trees and brush in the lower Ledges Park 
area, and could force existing recreat1onal facilities to be relocated or otherwise 
protected. Whether or not the increased flood1ng in the park w1ll cause the 
accumulation of additional debris and/ or silt m the area wtll depend upon a 
number of interrelated factors which have not been studted adequately, to date. 

C) AREAS FLOODED: 

In addition to examining depths and durations of flooding, it is also important 
to note the amount of land area affected by any increased flooding depth. 

For comparison purposes, the flood plain area near the Ledges Park has been 
sub-div1ded into three zones as follows: (See Attachment No. 1) 

Area A - Area flooded on the east Des Moines River flood plain 
at the Ledges Park (excluding the area above the mouth 
of Peas Creek) 



Area B -

Area C -
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Area flooded above mouth of Peas Creek. 

Area flooded on the west Des Moines River flood plain 
adjacent to the Ledges Park. 
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The table shown below indtcates the number of acres in each zone that were 
flooded by the deepest flood on record (1954 flood) and the number that would 
be flooded at the maximum reservoir flood pool level of 890. 0 ft. It s hould b e 
noted that, under natural conditions, the 1954 flood has a recurrence interval 
of approxtmately 40 years, whereas, under reservoir conditions, ele vation 
890.0 would be reached approximately once in 76 years. 

Elevatton 

878. 3 
890.0 

Areas Flooded (Acres) 
Area A Area B Area C 

98 
115 

9 
15 

97 
101 

As potnted out by the above figures, although flooding depths and durations 
may be tncreased by the operat1on of the reservoir during certain years, 
floodtng up to the maxtmum flood pool elevation in the reservoir would result 
in the flood1ng of an addit1onal 23 acres on the east s1de of the rtver over and 
above the number of acres inundated, to date, by the flood of record . 

D) PERCENT OF TIME INUNDATED 

In additton to the above, it 1s also interesting to note the percent of time that 
water would be above a gtven elevatton, both under natural and reservoir 
condtt1ons. Thts data is g1ven below : 

Percent of Time that Elevation is Exceeded 
Elevatton Natural Condition Reservoir Condition 

860 0 3.6 5 . 4 
862.0 2.0 4 . 0 
864 0 1. 1 3.2 
870.0 0. 1 2.0 
876.0 0. 02 1.2 

Thus, as shown by these figures, the amount of time that the Ledge s Park 
area will be flooded, even under reservoir condttions, 1s qutte small . 





• 

-6-

PREVENT! NG OR REDUCING FLOOD DAMAGES 
CAUSED BY SA YLORVILLE RESERVOIR 

IN THE LEDGES STATE PARK AREA 

• 

• 
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Assumtng that there is no way of altering the proposed operational plan for 
Saylorville Reservotr, there appears to be only three ways that flood damages 
resulting from satd reservoir could be reduced or eliminated in the Ledges 
State Park area. These alternatives are discussed below: 

A) RELOCATION OF EXISTING FACILITIES: 

If, for one reason or another, the structural features discussed in subsequent 
sections are reJected and not constructed, the only possible way of insuring 
that park facilities are not damaged is by the relocation or protection of said 
facilities. Existing facilities that may need to be relocated or protected are 

as follows: 

1-Well and Pumphouse 
2- Se rvtce Butld ing 
3- Latrtne Facilittes 
4- Lodge and Concession 
5-Access Road to Ass't. 

6-Park Roads 
7- Picnic Shelters 
8-Waterlines 

Facilities 9-Landscaping 
Custodian's House 

In additton to the relocation of man-made facilities, it would also be desirable 
to provtde addttlonal land areas to replace those that would be inundated as a 
result of htgh reservoir levels. During field inspections of the Ledges Park 
area, tt was noted that the land lying within the Peas Creek and Davis Creek 
flood plams upstream of the existing park boundaries would appear to be 
acceptable recreattonal areas. Thus, some facilities might be relocated into 
these areas. Further, since these draws extend northward toward Boone, tt 
is posstble that hikmg and/or bicycle trails could be constructed in these areas 
that could, then, extend from Boone into the Ledges Park area . Other areas 
are also available outside of the existing park boundaries that could be used 

for replacement areas. 

Besides the relocation of man-made facilities and the replacement of land 
inundated, it must be noted that it would not be possible to relocate the existing 
geologtcal features currently located in the lower Ledges Park area. In a 
report entttled "Geological Resources and Effects of Flooding Within the Lower 
Ledges State Park, Boone County, Iowa", Mrs. Jean C. Prior, Iowa Geological 
Survey, states that "Backwater flooding resulting from periodic rises tn the 
flood pool of the SaylorVtlle Reservoir wtll temporartly cover the lower portwns 
of Ledges Park. The most sertous effect of this floodmg, from the geological 
Vtewpomt, wtll be the denial of access to the area where the sandstone formations 
are best exposed and offer the most ptcturesque scenery and educattonal value. 
The effects of floodwater on the exposed sandstone ledges themselves will be 
mtmmal. There ts little potential for undermining and erosion as floodwaters 
will rise and fall slowly and currents will be slow-moving. To whatever pos
stbtlity exists for erosion of some of the more weakly cemented zones in the 
sandstone, can be added the possibility of the opposite effect, "case-hardening . . , 
Through this process, the surface of a porous rock, such as sandstone, becomes 
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hardened through contact with mineral-bearing waters. If floodwaters remain 
at a single elevation for an extended period of time, it is also possible some 
staining of the rock surface may occur. However, water seeping do,vn the rock 
faces from above has already resulted in extensive natural staining of the sand
s tone walls. " 

If this alternative is chosen, the existing trees and brush in the lower park 
areas would not be protected from flooding and could, therefore, still be 
damaged by the higher flood stages and longer durations. The Corps of 
Engineers is, however, considering a plan whereby the lower Ledges area 
would be cleaned up and otherwise renovated after large flood events . 

In addition to the above, we wish to point out that any relocation of facilities 
could be made only so long as sufficient funds are made available. It is estimated 
that the cost of this alternative would be, at a minimum, at least $300, 000, 
excluding the costs of park renovation after floods and any additional land that 
may be obtained. Further, any such plan would also need to be coordinated 
with the general park use plans of the Iowa Conservation Commission. 

B) BARRIER DAM AT MOUTH OF PEAS CREEK: 

Another alternative that would protect from flooding at least a portion of the 
cr1t1cal area within the park is the construction of a barrier dam at the mouth 
of Peas Creek. Although such a structure would not protect the land in Area A 
(ment1oned above) from flooding, the uplands along Peas Creek and Davis Creek 
(Area B) would be protected. 

From discuss1ons wtth all parties concerned, it is apparent that this alternative 
is entirely unacceptable. Construction of a barrier dam at this location \Vould 
involve the butlding of an embankment 25-30 ft. high at the mouth and any such 
feature would alter the natural beauty of this area. Further, in addition to 
the dam itself, some provision would need to be made to handle the flows from 
Peas Creek. If this runoff were to be temporarily stored behind the dam, it is 
possible that it would result in the periodic flooding of the upstream areas anyway. 

C) CHANNEL CHANGE AND BARRIER DAM LOCATED ON WEST EDGE OF 
DES MOINES RIVER FLOOD PLAIN: 

The last alternat1ve to be investigated consists of making a channel change on the 
Des Momes Rtver and constructing a barrier dam across the flood plain as far 
to the west as possible (See Attachment No. 1). Those parties favoring this 
alternative point out that, by putting the dam at this location, the greatest land 
area would be protected from any increases in flooding and the existing trees 
and brush would help obscure the dam from the view of the park users. Further, 
the oxbow lake created by the channel change and dam could be used for rec
reational purposes. 

• 

' 



• 

H-9 
-9-

In the subsections below, various aspects of this alternative are discussed 
from an engineering standpoint. It should be noted that this discussion must, 
of necesstty, remam in rather general terms, as complete and detailed 
engineering stud1es are quite expensive and will not be made unless it is 
definttely dectded to proceed further with this alternative. 

1) BARRIER DAM DIMENSIONS: 

If the barrier dam is to be built, as proposed, it must be 
capable of withstanding the maximum expected stages without over
toppmg and thus failing. This would mean that the structure would 
have an average height of 32 feet including three feet of freeboard 
to allow for wave action, etc. Accordingly, upon completion of 
preliminary studies of this alternative by the Corps of Engineers, 
1t would appear that the barrier dam cross section would need to 
have the d1mensions shown on Attachment No. 2 in order to be a 
stable structure and perform adequately. This dam would be 
approxtmately 7000 ft. long and cover a land area of about 55 acres. 
It ts estimated that such a dam would require approximately one 1.3 
millton cubtc yards of compacted soil to construct. Further, since 
the alluvial soil on the flood plain area is generally unacceptable 
for thts use, an adequate soil would need to be hauled in from higher 
ground in the area. It is estimated that to obtain this volume of soil, 
tt would require the excavation of 130 acres to a depth of approximately 

6-8 feet. 

2) SUBSOILS BELOW BARRIER DAM: 

In addition to providing for a safe dam above the natural 
ground level, it is equally important to place the structure on an 
adequate foundation. If, for example, the dam was constructed 
of an almost impervious material so that water could not seep 
through tt, it would still be possible for the structure to fail if 
the foundation soil was pervious and sufficient seepage occurred 
beneath the dam and weakened its foundation. 

Although the Corps of Engineers has not yet undertaken a 
deta1led study of the subs01ls in the area of the barrter dam, it is 
felt that some problems could exist as the soils on the flood plain 
(as mentLOned above) are alluvial type s01ls that could be unsatisfactory 
foundatlon matertals by themselves. Further, it is also known that 
thts s01l extends to a depth of approximately 25-30 feet below the 
natural ground level. Thus, it is possible that, in addition to the 
construct1on of the dam above ground, extensive work would need 
to be done to insure a minimum of seepage in the foundation soils. 
Th1s could result in the construction of cutoff walls, core trenches, 
etc. (as a minimum) and greatly increase the cost of the structure. 
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3) It TERIOR DRAINAGE A :rn PONDING AREAS: 

In order to build the barrier dam, it will be necessary to 
provide areas in which the runoff water from the Peas Creek and 
Davis Creek watershed areas can be stored (or temporarily ponded), 
if necessary, oehind the dam during times of high reservoir levels. 
Since the drainage area of these watersheds are approximately 9-10 
square miles (total), a considerable volume of water may need to be 
stored in the pending areas thus possibly flooding many acres of land 
behind the dam. For this reason, it was necessary to coordinate the 
design of these pending areas and related outlets (through the dam) 
with biologists and botanists to insure that this ponding of interior 
drainage waters would not harm the trees and brush in the area, 
thus possibly defeating part of the purpose of the dam. 

To illustrate the situations during which t 1ese interior 
drainage factlittes must operate, see Figures A and B below. 
Figure A shows that, under low river conditions, the outlet 
through the dam would be open and, during normal runoff periods 
on the interior watersheds, the conduit would pass all the flow. 
Note, however, that if the runoff rate from the watersheds exceeds 

61 u.ff 

- --

FIGURE A - LOW FLOW CONDITION 

• 
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FIGURE B - FLOOD FLOW CONDITION 

the capacity of the outlet to pass said runoff, then some interior 
ponding would occur. In Figure B, a high stage exists on the 
r1verward s1de of the barrier dam necessitating the closing of the 
outlet so as to prevent water from backing up behind the dam. 
Wtth the outlet closed, the interior drainage water cannot escape 
and must be stored behind the dam in the ponding areas. If, for 
one reason or another, the water in the ponding area must be 
removed or lowered; this could be accomplished by pumping the 

water over the dam itself. 
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In discussing the need for interior ponding areas with 
persons knowledgable in the fields of biology and botany, it was 
determined that some interior ponding could occur behind the 
barrier dam at the Ledges without significantly harming existing 
trees or brush. Since it is known that these trees have withstood 
past flood evencs, these natural floods were used as a guide in 
determining allowable ponding heights and durations for interior 
ponding. On this basis, a maximum ponding level at elevation 878 . 0 
was selected. The following data has been used as a guide in 
studying the interior drainage and ponding area problem: 

Elevation 

860.0 
865 0 

Allowable Ponding Duration Above 
Indicated Elevation (Days) 

20-30 
10-14 

To date, the Corps of Engineers has done several studies 
on the interior drainage problem in light of these limitations . These 
stud1es were conducted by assuming that a 6 ft. x 8ft. culvert is 
to be used as the outlet from the ponding area. 

H-12 

Assuming that there was gravity drainage through the dam 
(Figure A above), several different magnitudes of storms were applied 
to the interior watersheds with the following results: 

-Storm Frequency 
(years) 

Peak Elevation Reached Duration above Indicated Ele'~ 
inPondingArea 860.0 865.0 

25 
50 

100 

871.4 
873. 3 
874. 8 

30 hrs. 
33 hrs. 
35 hrs. 

18 hrs. 
22 hrs. 
25 hrs. 

If, on the other hand, the outlet was closed (Figure B above), 
the following peak elevations were obtained as a result of the indica ted 
storms being applied to the Peas Creek and Davis Creek watersheds· 

Storm Frequency 
(years) 

1 
2 
5 

Peak Elevation in Pond ing 
Area(m.s.l.) 

869.0 
870. 7 
872.8 

In the latter case, and if the reservoir was up sufficiently 
long, it may be necessary to pump the water from the ponding area 

• 

• 
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in order to meet the 11allowable ponding duration" guidelines. From 
preliminary studies, the Corps of Engineers estimates that, by 
ustng a 50, 000 g. p.m. capacity pump, the above elevations could 
be reduced to elevation 862.0 in 3, 4, and 5 days respectively. 

Thus, an examination of the figures given above tends to 
indicate that the ponding area guidelines set forth by the biologists 
and botantsts could be met from an engineering standpoint. It should 
be noted, however, that the cost of pumping facilities is quite ex
pensive. Thus, the required pumping capacity should be kept as 
low as possible. Further, the cost and responsibility of operating 
and matntatning such facilities are also factors which must be con-

stdered. 

4) SILTATION IN PONDING AREA: 

In addition to the ponding area problems discussed above, 
some problems may also exist due to the presence of silt in the water 
that would be temporarily stored behind the barrier dam. As this 
silt settles out in the ponding areas, said areas may, over a period 
of time, tend to lose their capacity. Thus, although the magnitude 
of this problem has not been thoroughly investigated, this siltation 
could result tn a maintenance problem in the lower Ledges Park 
areas behind the barrier dam. 

5) SUBIMPOUNDMENTS ON PEAS CREEK AND DAVIS CREEK: 

The possibility of constructing small dams on Peas Creek 
and Davis Creek (outside the Ledges Park area) was investigated . 
These structures would be located in the general area as shown on 
Attachment No. 1. If constructed, these dams could be made to 
retard the interior drainage waters of the watersheds and thus reduce 
the volume of water that would need to be ponded within the ponding 
areas. Further, said structures may tend to reduce the silt load of 
the water entering the ponding areas. 

The Corps of Engineers has undertaken preliminary studies 
on these sub- impoundments and the following data relative to them 

has been obtained: 

• 

Hetght of Dam 
Length of Dam 
Conservation Pool Data: 

Peas Creek 
Impoundment 

70 ft. 
700 ft. 

Davis Creek 
Impoundment 

55 ft . 
430 ft. 

Pool Elevation 
Area Flooded 

Flood Pool Data: 
Maximum Pool Elevation 
Area Flooded 
Flood Control Storage Avail-

able 

969 ft. 
27 ac. 

994 ft. 
66 ac. 

1, 210 ac. -ft. 

9 82 ft . 
3 ac. 

1, 018 ft . 
23 ac. 

430 ac. -ft. 
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It must be noted that, although it would certainly be possible 
to construct said dams, it would require the inundation of 30-83 
acres of land on the Peas Creek and Davis Creek valleys. As 
previously indicated, said areas appear to be quite suitable for 
recreational purposes and whether or not lakes are the best use 
for these areas would need to be determined by other persons 
through further studies. Also, the recreational benefits resulting 
from said lakes would need to be weighed against their costs . It 
should also be noted that, although these structures could reduce 
the inflows into the ponding areas, it is felt that the ponding area 
requirements can be met without the construction of these reservoirs. 

6) CHANNEL CHANGE: 

The channel change, as shown on Attachment No. 1, would 
be necessary to enable the placement of the barrier dam as far to 
the west as possible. This would, 1n turn, necessitate placing the 
channel next to the west bluff and would also create an oxbow lake 
at the location of the old channel. Due to the fact that the channel 
change will reduce the channel length in the vicinity of the project, 
the stream slope will increase resulting in higher velocities of flo'"'. 
Th1s fact, combined with the absence of any overbank area due to the 
presence of the barr1er dam, could result in highly erosive velocities 
durtng the flood events for which the reservoir pool wtll not extend 
up tnto the area of the dam. These high velocittes could result in 
severe eroston of the bed and banks of the channel as well as the 
r1verward face of the dam. This could necessitate the placement 
of r1prap on the exposed face of the dam . 

• 

In addition to the above, it should be noted that channel changes, 
such as the one proposed, appear to have adverse effects on the fish 
habitats tn the victntty of the change. Additional details on this matter 
can be obtained through the Iowa Conservation Commission . This 
channel change, along with the construction of the barrier dam itself, 
would also necessttate the use of many acres of land that could, during 
pertods of normal flows in the river, be used for open space and/or 
recreational purposes. 

7) COST ESTIMATES: 

On the basis of the preliminary studies conducted, to date, 
by the Corps of Engtneers, it is estimated that the cost of the barrier 
dam and channel change alternative will be approximately 5. 4 million 
dollars. It should be noted that this estimated cost reflects the use of 
maximum permissible (temporary) pending in the park with a 50, 000 
g. p.m. capacity pumping system. Other barrier dam alternatives with 
less pending and retention reservoirs on Peas and Davis Creeks are 
considerably more costly. 

• 
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CONCLUSIONS 
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The information presented in previous sections of this report will, we hope, 
aid interested persons in the evaluation of the various alternatives for re
ducing or preventing additional flood damages in the Ledges State Park area 
due to the operation of Saylorville Reservoir. 

We wish to point out that it would be possible, from an engineering stand
point, to construct a barrier dam at either the mouth of Peas Creek or 
elsewhere on the Des Moines River flood plain. The data previously pre
sented points out some of the engineering problems to be expected if these 
alternatives are chosen, and the solutions to some of these problems will 
add considerable cost to the total cost of the alternative. Thus, we believe 
that, prior to maktng a decision as to whether or not to build a barrier dam, 
considerable thought should be given to the cost of that alternative as com
pared to the costs of the other alternatives. Further, we also wish to point 
out that the constructton of a barrier dam will, itself, involve the alteration 
of some natural features in the area (such as the channel change) and the 
effects of these alterations must also be we1ghed against the results of the 
pertodtc floodtng of the area to be protected by the barrier dam. In addition, 
the constructton of the barrier dam could delay the completion of the Sayler-

ville proJeCt by at least one year. 

1-0 matter which alternative is chosen or recommended, it is important to 
note that this solutton must be acceptable to all governmental agencies having 
jurisdiction in these matters, and must also be coordinated with the proposed 
park use plan developed by the Iowa Conservation Commission. The problems 
of operat1ng and maintatning the works, once constructed, is an important 
cons1derat1on that needs further study. It would also appear that no alter
nattve should be chosen which would, in any way, alter the flood control effects 

of Saylorv1lle Reservoir. 
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MEMORA~DUM TO CHAIRMAN, GOVERNOR'S INTERAGE~CY RESOURCES 
COUNCIL TECHNICAL TASK FORCE SAYLORVILLE ENVIRONMENTAL 
IMPACT STUDY 

SUBJECT: REPORT OF RESERVOIR OPERATION 
SUBGROUP 

DATE: April 18, 1973 

Background 

On March 15, 1973, the members of the Governor's Interagency Resources 

Council Techntcal Task Force Saylorville Environmental Impact Study met to 

organize a review and study of the impact of the operation of Saylorville 

Reservotr upon the Ledges State Park. Said Technical Task Committee was 

formulated through the Interagency Resources Council to which a summary 

report wtll be submitted upon completion of the task assignment. 

At the organtzational meeting of the Technical Task Force, the following 

four subgroups were formed: 

1. Engtneering Subgroup 

2 Planning Subgroup 

3. Reservoir Operation Subgroup 

4. Materials Extraction Subgroup 

The followtng is the report of the Reservoir Operations Subgroup. 

Introduc tton 

On March 21, 1973, the following individuals met in the conference 

room of the Rock Island District of the Corps of Engineers to review and obtain 

tnformation relattve to the operation of the Saylorville Reservoir. 



George Johnson 
Satyesh K. 1 anda 
Steve Brenton 
Tom Albright 
Sam Switzer 
J. F. Cooper 
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Corps of Engineers 
Corps of Engineers 
State Conservation ~Commission 

State Conservation Commission 
State Conservation Commission 
Iowa Natural Resources Council 

The following topics of operation were discussed: 

1. Release rates from reservoir based on current operating 

Procedure; 

2. Alternative Operating procedur~, 

3. Flood water storage available at Ledges State Park; 

4. Frequency of flooding of Ledges State Park; 

5. Effect of operation of reservotr in downstream reaches of 

Des Moines River. 

At the conclusion of the meeting the followtng informatton was 

requested: 

1. Outlet rating curve 22' diameter, Saylorville Lake, 

2. Elevation- capacity curve for area east of proposed 

barrier dam at Ledges State Park, 

3. Area inundated on the east side of Des Moines River at 

Ledges State Park; 

4. Flood area - Des Moines River Saylorville Dam stte to 

Euclid Avenue; 

5. Computed water surface profiles, Des Moines River 

between Saylorville Dam site and 2nd Avenue bridge. 

I -2 



I-3 
-3-

The above five requested items were received March 23, 1973. 

On the basts of the information received March 21, and March 23, 

1973, and the Master Reservoir Regulation Manual, Des Moines River, Iowa, 

and Minnesota, the following findings and conclusions are made relative to 

the operation of Saylorville Reservoir. 

Findings: 

1. The followtng release rates from Saylorville Reservoir wi 11 be made 

in accordance with the currently proposed operating procedure for 

the reservoir. 

Inflow into the reservoir from upstream reaches of the Des 

Motnes River up to 8, 000 cfs. will be released. For inflow 

into the reservoir of greater than 8, 000 cfs., a release rate 

of 8, 000 cfs. will be matntained until the level of the reservotr 

increases to elevat1on 875. For reservoir levels of elevation 

875 or greater, the follow1ng release rates correspondtng to 

the indicated reservoir level will be maintained : 

Reservoir Level 
Ft. above msl. 

875 
879 
880 
881 
882 
883 
884 

884-889 

889-890 

Reservoir Release Rate 
cfs. 

10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
21,000 
Maintaining 21, 000 cfs. by 
closing conduit 
Increase release rate to 
42, 000 cfs. by opening 
conduit 
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2. The 22 ft. diameter conduit through which all reservoir outflow 

3. 

passes for reservoir levels of elevation 884 and below has the 

following uncontrolled discharge capactty. 

Reservoir Level 
Ft. above msl. 

833 (conservation pool level) 
840 
850 
860 
870 
880 
884 

Conduit Discharge 
Capacity (cfs. ) 

11,800 
13,600 
15,900 
17,600 
19,200 
20,600 
21,000 

Assuming a flow of 60, 000 cfs. in the Raccoon River the following 

listed flood plain areas along the Des Momes Rtver between the 

Saylorville Dam site and the C1ty of Des Moines (Center Street Dam) 

will be inundated due to the occurrence of the corresponding listed 

flows in the Des Moines River. 

Flow 1n Des Moines Rtver 
cfs. 

8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
40,000 
60,000 

Area Inundated 
acres 

Bankfull Stage 
619 

1,300 
1, 700 
2,050 
2,325 
2,542 
3,974 
5, 140 

For lesser flows in the Raccoon Rtver the indtcated areas of 
inundation would be reduced because of reduced influence in stage 
from the Raccoon Rtver in reaches downstream from approximately 
Euclid A venue. 

4. During the period of 1922 to 1970 the Ledges State Par k was flooded 

I -4 
• 

' 



-5-

at or above the elevation of 860. 0 five hundred and eighty three 

(583) days · Had the reservoir been in place and operated 

according to the procedure presently proposed, the Ledges 

State Park would have been flooded at or above the elevatton 

of 860.0 ntne hundred and twenty four (924) days. 

5. Upstream Pease Creek from the Des Moines River bluff line 

land areas at or below the indicated etevation are tisted as 

follows. 

Elevatton 
Ft. above msl. 

870 
878 
884 
890 
892 

Areas below gtven 
Elevatton (Acres) 

4 
9 

12 
15 
18 

I-5 

6 The approxtmate volume of flood storage whtch would be removed 

from the Saylorvtlle impoundment due to constructton of the 

barrier dam would be approxtmately 3, 000 acre feet. 

7. The alternattves to the presently proposed procedur~ of operation 

as studted by the Rock Island Dtstrict of the Corps of Engineers 

are lis ted be 10\\V·· 

a. Maintatn conservation pool at elevatton 833 with flood pools 

at elevation 

1. 884 
2. 878 
3. 870 

b. Matntatn no conservation pool with flood pools at elevation 

' 1. 890 
2. 884 
3. 878 
4. 870 

c Matntain no conservation pool in Saylorville or Big Creek 
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with flood pools at elevation 

1. 890 
2. 884 
3. 878 
4. 870 

d. Maintain no conservation pool at Saylorville, Big Creek, 

and Red Rock, with flood pools at elevation 

1. 890 
2. 884 
3. 878 
4. 870 

e. D1scontinue work on project and leave structures in place 

as it presently exists . 

f. DLscontinue proJect and remove partially completed dam and 

appurtenant works. 

g. Retain flood pool at elevation 890, conservation pool at 

I - 6 

elevation 833, and build barr1er dam around Ledges State Park. 

h. Retain conservation pool at elevat1on 833, build dtkes or barrter 

dams at Ledges Stste Park and prov1de flood pools at elevatton 

1 884 
2 878 
3. 870 

i. Retain conservatton pool at elevat1on 833. 0, improve down-

stream channel and prov1de flood pools of elevation 

1. 884 
2. 878 
3. 870 

j. Purchase all lands to edge of 890 flood pool. 

8. That the Red Rock and Saylorville Reservoirs will be operated as a 

system in series. 

9. That reducing the flood control storage in Saylorville reservoir by 

reducing the flood pool elevation or other wise changing the reservoir 

• 
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operat1on scheme would reduce the level of protection provided by the 

Des Motnes local protection project up to 50o/o depending upon the alter-

native selected. 

Conclustons 
I. '!'hat up to the Saylorv1lle pool elevation 884, the maximum 

attainable release rate through the 22 ft. diameter conduit 

equals or exceeds the release rate provided for in the proposed 

scheme of operation. 

2 That of the 25 alternate schemes of operation for Saylorville 

Reservo1r betng studied by the Corps of Engineers, 20 of those 

wtll tncrease the frequency of flood1ng in downstream reaches of 

the Des Mo1nes River when compared with the presently proposed 

operating procedure. 

3. That should any one of the 20 alternate schemes which increases the 

frequency of flood1ng in downstream reaches of the Des Motnes 

River be considered for implementatton, further review will have 

to be gtven by 

a. The City of Des Moines 
b. Polk County 
c. Vartous State Agenc1es including 

l. State Conservatton Commisston 
2. Iowa Natural Resources Council 

4. That loss of flood storage in the Saylorvtlle Reservoir through 

construction of a barrier dam would be negligible. 

5. That change in the presently proposed operating procedure for 

Saylorville Reservoir to increase the frequency of flooding in 

downstream reaches may require renegotiation of flooding 
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easements \~;ithin Red Rock Rese -voir i~1P'·undrnent area. • 

This report is respectfully submitted by t!1e r ... 1.e~bers of the Reservoir 

Operat1ou Subgroup~ 

To1:..1 .t\Jhright, 
State Conser-;ration Con1rnission 

Steve Brenton . . 
State Conserva.t1o .. 1 Con1n1 iss ion 

Jim Cooper I 
Iowa N~.tnral Resources C -,un\.~il 



Appendix J 

Initial Report of 
Second Technical Task Force 

Land Use and Flood Plain Management Program 
Saylorville to Des MOines Reach 

Des MOines River 

Data stnrunarized by 

State and Local Agency Committee 

April 1973 





• 

Governor's Inter- Agency Resources Council 
Technical Task Force 

Landuse Evaluation Between Saylorville Reservoir 
and Des Moines Local Protection Works 

Summary of Meeting of April 17, 1973 

J-1 

The meeting was called to order at 1: 30 P.M., April 17, 1973) in the 

library of the Argonne Armory by Dale R. Tekippe, Chairman. An attendance 

list is attached. (Addendum 1) Also attached is a copy of the tentative mee ting 

agenda. (Addendum 2) The Chairman opened the meeting with the follow ing 

introductory remarks . 

The Governor's Inter-Agency Resources Council at its February 23, 1973, 

meet1ng set up two technical task forces. 

1. A techntcal task force to study the environmental effects 

of the reservoir upstream of Saylorvtlle dam and spectficatly 

in the Ledges State Park Area. 

2. A techntcal task force to evaluate green belt programs, 

environmental corridors, and landuse controls downstream 

of Saylorvtlle dam to the upstream limits of the Des Mo ines 

local flood protection works (approx. 6th Avenue). 

The first techntcal task force has already met and set up the following 

sub-groups to do detatled studtes and report back to the task force 

1. Engtneering Sub-group regardtng Ledges 

2 Planntng Sub-group regarding Ledges 

3. Reservoir Operations Sub-group 

4. Materials Extractton Sub-group, sand and gravel in reservo ir 

area 

' 
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These sub-groups are to report back to the task force on April 26, 1973. 

It would appear that the primary coordination of our downstream task force 

would be with the reservoir 0perations sub-group 

It is the intent of this meeting then, to promote further coordination of 

any downstream studies, review the current status of said studies, and deter

m in e if add it ion a l coo rd ina t ion or studies are needed . 

The meeting then moved on to the second phase indicated in the tentative 

agenda, "Status of Current Studies and Proposed Future Work." 

The first report was given by Mr. Ray Stearns, Rock Island District, 

Corps of Engineers. Mr. Stearns began with an outline of their proposed Des 

Moines Rtver Environmental Corrtdor (Addendum 3) He further indicated 

that the environmental corridor proposal was being coordtnated with the State 

Conservatton Commtsston and the Ctty of Des Moines The State Conservation 

Commisston has, at the request of the Ctty of Des Moines asked that the 

envtronmental corridor be extended downstream to the Stxth Avenue bridge in 

Des Moines (Addendum 4) . 

The Des Moines Rtver Environmental Corridor is one portion of the 

total Des Motnes River Basin Study. Funds for thts study were exhausted in 

1972. It is antictpated that addittonal fundtng wtll be avatlable to continue the 

study in the fall of 1974. When the study ts continued it will be coordtnated with 

the local units of government. Mr. Stearns indtcated that if the environmental 

corridor is approved by htgher authority the earliest possible appropriations 

would be in 1976. 

Mr. Tekippe then outlined the authority and responsibilities of the 

Iowa Natural Resources Counctl. He indicated that currently, under Chapter 
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455A. 33, Code of Iowa, 1973, approval of the Resources Counc il is requ ir ed 

for any constructton proJect on the flood platn. The flood plain in this area 

would be outltned by the Corps of Engineers Standard Projec t Flood. 

Chapter 455A. 35, Code of Iowa, 1973, gives the Resources Counc t1 

authortty to do comprehensive studies on defined reac hes of streams and to 

establtsh encroachment lines and minimum protect ion levels appropr iate to the 

flooding charactertsttc s of the stream and to the reasonable use of the flood 

platns. Thts section of the Code further ind1cates that the Resources Counc i l 

may cooperate wtth and assist local untts of government in the establtshme nt 

of encroachment limits, flood plain regulations and zoning ordinance s r ela ting 

to flood platn a r eas withtn thetr jurisdictton. Encroachment limits, flood p lain 

regulations, or flood plain zoning ordinances proposed by lo cal units of gove rn

ment shall be submttted to the Counctl for review and approval prtor to ad op t ion 

by such local units of government. Changes or variattons from an approved 

regulation or ordinance as 1t relates to flood plain use shall be approved b y the 

Counctl prtor to adoption. Indtvtdual appltcattons, plans, and specif ication s 

and Lndtvtdual c·ouncil approval orders shall not be required for w orks on the 

flood plains constructed tn conformity with encroachment limits, flood plai n 

regulattons, or zontng ordtnances adopted by local units of governm e n t a nd 

approved by the Counctl. 

Mr. Tektppe indtcated that the floodway study ne e ded as a techn ical 

fou ndation for flood plain landuse controls had not yet been c ompleted . He did 

indicate, however, that the study has been initiated and a targe t d a te of fall 1973 

has been set for tts completion. 
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Mr. Brenton, Iowa Conservation Commission, indicated that their 

position on the environmental corridor, as referenced earlier by Mr. Stearns, 

had been formalized and forwarded to the Corps at an earlier date (Appendix IV). 

He had nothing further to add to this time. 

Mr. Wilcox, Iowa Department of Soil Conservation,indicated that his 

department had no comments at this time . 

Mr. Same!, CIRALG, had no comments. 

Mr. Brown, Polk County Planning Director, indicated that they were 

interested in flood plain landuse controls and would probably await completion 

of the flood way study. 

Mr. Bills, Polk County Conservation Board·, expressed concern with 

the cost of managing the env1ronmental corridor if thts management is eventually 

turned over to the local units of government. 

Mr. M1ckle, C1ty of Des Motnes, Ptan and Zone Department, indtcated 

that 1t was his feeltng that the floodway area should be purc hased outright and 

that the floodway fringe should have some form of negattve construction ease-

ments, etc., as it has been h1s expertence that the local governments are very 

suscepttble to pressure from influent1al local developers . He also indi cated that 

the City wants to coord1nate the1r proposed bicycle trails with the Corps and 

the State Conservation Commission to be assured that they wtll fit into overall 

recreat1on planning. He expressed extreme concern regarding any change in 

the operational plan for Saylorville Reservoir that would result in a lowering 

of the level of protection afforded the C1ty of Des Moines . 

. 
Several participants at the meeting indicated that they felt that further 

progress on the downstream problems could not be made until a firm operational 
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plan for Saylorvtlle was arrived at and further floodway studies on this reach 

have been completed. It was, therefore, indicated by the Chairman that further 

actton of thts task force would await the report of the reservotr operations 

sub-group prevtously referenced. 

The meettng was adjourned at 4:02 P.M. 

• 

' 
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IOWA 1\ATURAL RESOURCES C01.J~CIL 

A Meet1ng I t)ooiRXR!J.ER on Des Moines River, Saylorville-Des Moines 
E~ubject 

held at Argonne Armory, Des Moines 
Location 

on April 17, 1973 
Date 

NAME 

~ R. Tektppe 

t\ . Wilcox 

a mel 

Brown 

r 

ne A. Bills 

Y L. Pr·yor 

"tck l.tuchkovskt 

r 

-e Brenton 

. 
•s M. Carr ter 

. Davts 

ORGA~ IZATIO~ 

Iowa atural Resources Council 

Dept. of So1l C'onservatton 

CIRALG 

Polk Coun 

Polk Count Conservation Board 
Plan & Zone Departmen t 
Ctty of Des Moines 

ADDRESS 

Des Moines, Iowa 

Des Moines, Iowa 

Des Mo1nes, Iowa 

Des Motnes, Iowa 

Des Mo1nes, Iowa 

C'tt of Des Moines, Plan & Zone Des Moines, Iowa 

Iowa Conservation Comm iss ion Des Moines, Iowa 

Iowa Natural Resources Counctl Des Moines, Iowa 

Cor s of En ineers Rock Island Illinois 

J -7 

ert K. Baker Cor 8 of En ineers Rock Island, Illinois 
---..:.:...__::~:..:_ ___ ~~~~~~.::__----t~...::.::..:.._::...::..:.::~--=....:...:...::..:.:...=-..:-=----- - - -

ant N. "\ertkar Iowa Conservation Commission Des Moines, Iowa . ---.:...:_:___:~~--_j_~~~~~~~~~-t-_::::_=..=-..:.:..::.-=-:.:.:...:::....::!__.:..:::..:..:..=----------- -

. G. Stearns Rock Island, Illinois 

. c Cocke rtll Rock Island, Illinois 
Cor s of En ineers 

Mic kle Cit of Des Moines 
Des Moines, Iowa 

. 

____________ J---------------------r--------------------

fl 
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GOVERNOR'S Ir TER-AGE:'\CY RESOURCE COL1\CIL 

TECHNICAL TASK FORCE 
LANDUSE EVALUATION BETWEEN SAYLORVILLE RESERVOIR 

AND DES MOINES LOCAL PROTECTION WORKS 

TENTATIVE MEETING AGENDA 
A P R I I..J 1 7 , 1 9 7 3 

ARGO~ 1 E ARMORY, DES MOI~ES 

1) Introduc tton 
Iowa Natural Resources Counc il 

2) Status of Current Studtes and Proposed Future Work 

Federal 

State 

Corps of Engtneers 

Iowa Natural Resources Council 
State Conservatton Comm tsston 
Department of Soil Conservatton 

Local Units of Governments 

3) Immedtate Work Needed 

4) Future CoordLnatton Meettngs 

J-9 
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Addendum 3 





• 

'f'he pr:L,.,~rv p H'f>OSe of th:i s prc.~ect j s to ~r<"'vidt:~ addi tion2.l 
ncxibil:i t;r in t~e ore:!'at j 0:1 of the :-:---y~. nrville PoserYOi!" . T!! ~ntici
U1.tion of the r~le~:Je of dischar;-oes f:-c;-~ tre r~ser roj r in excess cf t he 
exist.inf' c h:;.r.n~J. c~naci ty, it i~ co:rs j dnred es~entj :tl to take measures 
that wouJ.ci el:i--~. n=lt~, :insofr:tr a~; p:-acticahle, the flood d:->_!1~""~ that 
would othe~nse occu~ as a re~ult of such djsc11arre~ . The reach of 
flood rl~~~ co~te~nlatPd in thJS ~roiect e~t~nd~ to the city l~~its of 
Des Voines, e1~0,1t 7 r).ver miles or abo·u+., h . 5 V;:l..l) ey niles . Pu,...chf! se of 
corriaor 1ands in this re~ch \·:oul<i cor+,rol the~r t1se and provJ dP for 
more fJ 0xi.ble orer a tj. on of s~ylorvillc Reservoir • 

'" . ~ 
J • I • 

oro.:ect ,:0 ld h;.ve the follo·.;inr; ob,iecti·:~s : 
# 
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a . ?rov'id~ f1nxibili ty of operatio:t for the s~y~ orville Rcser'. .. <"ir . 

b . P-ese~.'e tne natur.:1l fe~tures of und0veJ "~ed are?.~ in +.he -re~.ch. 

c. Prevent encroachMent of the nature areas. 

d . Discont:tnne C1Jltivatio:"j of bottomland arPas in the reach w:i th 
subsequent prevent~on of crop daM3~~ . , 

e. Provide special recreatlonal facilities and op~ortQ~it~es . 

The pro;iect wo,J1d involve pu::ch3.se in fee b?· the Fed8r2.J G()ver!~~ent 
of ) , 1 no acres and a ca ui s i tJ or of flovr:-t f'Y~ eas eY::ent s on an add i tJ. OT" ".? 1 
3,180 acres. These 1::-Y'l ris arP. in the Des }~oj nes 'Ri ver flood plaj_n hAt\·7~~n 
the f; 1vJ 0~:i 1lc Da.Pl and Des f1oines . The chann~l j n this reach h:"ls a 
hankfull C'1~A.~:i t~l Or ab0Ut 10,000 CUb:tC feet per SPCOnd and a ~..,,.....~Ci t;r 
2 feet be]\H b~l"'Y.full of A,OOO cubic feet ner seco~d. np]easor> dnrir;rr 
r eservoir ~levations "'re:1ter th~.n 87S Hould eXCP,ed ch?. rmel c ~pA-c'lty and 
cau~P cr0,..,. ct11'\af1,., . Sa tu'"~":;.tio :"' nf land ar.i~c0nt to the r iver wo,1~ d b~P.in 
as di~ch..,rP'eS excc~d 8,000 cubic feet ner second . The land to be pur
chaseo in fee, the-efo~e, wonld be th:tt inundat~d by a reserrojr reJ.eA-se 
of JJ ,000 cubic fe t') t, ne!' sPcond . Th j s ta~'in n- wn,.t1d in~··r e aP.ainst 
s~turation da!"'.n.Pe from i1.ov7S of 10,000 cnhic feet per secr.>r'd , r~. fl<Y.., 
that 'vTill h.rtve a f; eauercy o~"' once in abont 3. 7 years. Flo·.-1s of that 
qu1ntity occur natUTally once ~ ab0ut 1.8 years • 

• 

• • • 
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The lanct on which fJC'\vare ease~ents wouJ d be accuir ,,d is th~t wh1 ch 
• 

Creek and f r 0m the wo1;J.d be inundated b"' coiPci d~nt fl.r~·s on Beaver 
• 

rcGcrvoir h~v:in('l' recurrcl"'C'C" inter\·rt] s of once in 100 years . A stock 
fence \-:011ld be e:r'eC ved on the pro.iec t bour:dary • 

RECRFA TIO~!AT.~ DryELOPHE!~T 

The d0velrrr.r1ent H() 1ld ir:clHdr:: foot and bicycle tr~ils, starin~ and 
park:l nC'T arc~s, aPd br:l d<7in~ of str(.) ~rr:s enterj nr: the Des H0ines River. 
A foot trail 5 feet w~de on o~e siri~ of the rjver a~d a bicycle trail 
8 feet wi d0. on the otr.e"" sid(l l-:"ouJ n be constr\~cted, both fer the entire 
lcnt:th of the corr idor . The trajls Hould be forr:1ed bv cle:.rin~ and • 

comnactin~ thn existin~ soil to bl0r.d with the natural e-vir orunent • 
• 

The vridth of the t r ails would allow the use of small ut~lity vehicles 
for main t enance . 

Stre?.~S tribt:tc>.ry to the Des i·~oines Rj.ver artd Cl"OS3J nc; the trails 
vro,,l.d bn r,,..; rli'T(.')d w:i th ro1 1 CTh- forn nrr,cast concrr..t.e s1 ahs . These slabs 
uoul ~ h~v(.: curb~ "to r etaj n ::1. -ch:i :1 laver of comnacT.. c::d soil ~-ihj_ch 1.;onld 
prov1.d~ a S"!'.fc:ce ii1 }:eeping w j tb the trnils . 

Four ~ccess and publj c use areas HouJ d be provided in co!1.iur ction 
Hith the t r pjJ.c , tuo 0:1 each s;de of the river . Iccat~or.s woula be at 
the downstr eam ena of nroject and at tne annroximat.e rnld- point. 'I\10 

addl tj on'!l areas , p~rt of" Saylor vilJ.e , ~"n and Reser voir tY'·~ o,iect . are 
pr onosed for tne tailv1~.t0.r re?'lOn of the dr'J.l . Included in the cor
r idor areas wou1d b~ sur:fac~d parV. :i.n~ areas, sanj tation facili t~es, 
water sunnly, boat launchin~ ram~s, and necess~ry facll,ties fo~ day
u~e and ca'7lnin(T . Pecat'se of the spec1.al fenturC's of the cor:::'j dor, t1'e 
pr oject wo1Jl d offer onportunl ties to the fishe~r-.r. ar.d the hunter vri th
out sirnificRnt adver se effects upon the enviroP~ent . 

To nr ovide addjtionA-1 flex ibility in the Saylorville Heservoir 
opc!'ation the feA.s:i.hi1:i tv of increasin~ the ex).stin~ ch~n!"":el c~nacitv .. 
to allmr larPer in- bank flows W;:).S 1nvestiRatr-d . Another plan investi
p:ated utili 7,od l~vPes alonP' both s:i des of the r ;ver. Th~ estmated 
cost of both of t~Pse alternat~ves ~reatly exceeded the cost of 
acouirin~ the land for a n env i ronmental corridor. 

ESTIJ!ATED COST FO~ D~ 1~0INES RIVER ENVTt:?ONl®ITAL CORRIDOR 

Estimated fi r st cost to t he Feder 2l Gover nment 

Estimated fi r.s t c ost to tne local cooper ating af!,ency 

Estimated ann,~l cost to the l ocrtl cooperating apency 
for operation , ma111tenarc e ?, r eplacement 

• ... 

2 

$3 , 215, 000 

1$3 , 000 

26 , 000 

., 

• 

.. 
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. 
d<· ~, )./; cr. -·<. ,.; "' L...::.,~,. :... .... •. 

. ,. ~ - ~ • ~of rt ~-~: :r. 1 l~ J\ • I • -~!C! 1 -~-~~-

=~ t'o•~~orv.::tion t:oz ·1indon 
300 Ycurtn ~ .tract 
UJG • .t,UQa 1 1 ~;a 50319 

23 AUu"UBt 1972 

':1--j_~ is in rcf'-.c>I1!3C to yo~ letter o~ 21 July 1?72 "t: r,croin ~rcu st..""tto 
thc::.t the :ic"~ ... :.On:;or\·:l~:..cn Cor1..~5.!3ion {tt ito ll J u ly 1 )72 : ~eti.n!' 
c.~_:recd to ~ ~~rt.:.c ir:~ Ul :il: the recrca tio:~ c!ovclOf'7'~J lt o...:. the cs . :oincs 
l ! i ·v·cr ~- n vircr;;(\J! 'tal. <;orriu or. 

..... ... .• ,.. d t · .6. ti · t"" 'h-- tt r ~ .. -~- r t"i .. lOU ~ ~ ... :;\,A.; r..a~ r ... - r "' Cl.T")C. . .... C'!'l , ,/' t9 ~m v~~ ~ o.:-:...-c..~l~ ~n l.or:! ' if:~:_r-.n 

is eub ject to c o:t<' i t ions 't,{~"l.t (1) the eztv·irc~..ca~:l.J. c~!"'r.i · .. c~ be c::t--~: ' ,··d 
t.o c~.Ca:-'~~-.so t he ~rca b~low . ~.:rlor-li11c ~-: t.o t~ , ·Lxth ,\'"J,;f.:ttn c::"j,•..,o 
)...-.,. r )()~ : · -::i .. nc3, ( 2) the ci t-.1 of 7

• es : .o~n bG i.~vol1.rcd ll!; ~ot .=:orth L~ 
l~t te.:' c..::. ~d 22 Jcr.o 1)'/2 rr~ ~ ~ e •i'0!1. 1

• hcnouct-'1, c:.. t:f . .:'...~": ·cr j _:.~z 

~:Oi..'1C5, .i.oua, to th~ .1-o~a Lonser~tlt:.on Ccr.'J:Mi:"Eion, ~.nd (3) ~·;.:UL:lbili'l? 
o!· rx.~t,l.c J.~:.:t.:icn ll....nd-1 n:~ . . 

I o.nnrccin.to r-~tii'ication of the fo!sr::!l action of t~~ r.c=-.r:rl-~:-:ion on t.h5_s 
r::a t ter. '\s :rou l:I:rr.:, ~t:o c s l.oincs '"' ivcr : .~l"ri:~Gn-:.o:Tt:'l Cc~ic!o~ \.r:~a 
iJl'"C'-· o:...~d u.s c:l t_,::trt 0 .1. t~:..; J.'i;..n.l ! ~rt, :-;cs : oir~o!J :..i·~·cr , Io·~ .. ~£! 
" ~ """C ,., o 4- -"' " , - I"\ "' c-o -"' ..... ... rt o · · "· ~ ~ ·' t rc """_.4. • · ' " r ,. · · "e""""" .,.. ~ r-- , ,..., ~ • c · .1. "" ;. -J . .J..,; ~' \.' ~,. • ~ ..... , _ .,.; 4.A ='·1 _ v • •• ~ . -v,-"' t... - ~ l>J L"' .~· "· · . ... ) ~ \.•d· ne 
r,ro j cck, Jc....~·, :r r;~n I ... ";~, · :~t..-t Cre<~ L: .ho, r~ui · . .:.lr .. t:t ';:r o<:.'l:~~ nv i rc!l
r:crt:ll Lc rr..:. (!or, .for ~;::ich ::-om- :.1r ·c ne7 ~-.:ts rcr:,\.c.;tcd t,o , ,.. ~miccr 

p~tici;J~~io:l. "' n co~t-r . .:~~ ...... oJ rccr t).~t:.on.u f cc i li t,.Lcs . 1\t t:--~ 
r;ectin:-r oi tL ~ Ia!:l :,on.'Jerveti on ~nt""ri:'1 !iion on 4 A""'!·3.1 1~'72 ,,hie r e0no:jt 
Wo.!! ccn~ldercd n.r..t~. ·..m3 not c.;->;n~vod. Your letter ru.' 11 /. ~·:-::.1 1?72 in
fon~ed t :1i c offico en 1:.ho llCt.ion oi the Cornionion n& it :.cr t a i ns to tliC 
afor~mrW.oncJ J..Tojccts. 

~:ith ret-t!rd to your offer to :u·r"n'"':a meGtin- :J w.t th reprc::a.~t:1tivc!; or 
tho ci t:t of ,:cs : :o~on to c~ ::cu.::;D t,i-:c ! ·~~ 4 .-oir:c:; Li ver .nv.l !'Of' .. -t6llt;ll 

Co1·rl dar, plcaoc ba cu; !jttrc:d \!O wil 1 c-0orc-=i.r1c.:. tc t h£" GO ~c ti vi -::.i o .; . i; a: :,:vcr, 
I &hould ia:'om you ~!nt b.~c:-.. ~·co o 1 the L~ a;· C •.:~rc~~tian fGr r(!Crc:\ 
tiO!Ull. c\o~relop ~cnt :1.n t ho Jc.f1 e:-zon T~-:o~ ~·.alnu-'" Crec.k L::tkc, and .:lL~ut 

-
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lccnED-PB 
itr. Fred A. 

PLAllNING & REPORTS BR 
KiStearns/ tf'b 

23 Aw:uat. 1972 

Crook F.nvlr-oztt,~"1't.n.l. Co1Tidor, consic!crable rcviBions to our 'f'.c:s !~oinos 
Piver report ·tr\ 11 bo ncoc.!cd. ·J.~a.re l"C'Jicions w-i 11 rocui ro ~drli. tioool 
l'uncU:J to proccr:o t.'w Ilr'CC!:!~ar.r ccona:!ic nnd cn:~inec.ri.."l.--: conzic.~ra tions 
!or only nin.in:ll. rccre~:tJ..onal oovclopYJllt. :£co~..l.inrl:r, u:.ti l .ouct1 
f'urt&; Cl'O !"'-'"'~C.C :~:vru.L.:.~le our ~t~\~ Cl.~ort to ccn:;ioor t~~e ~ct~n-:;ion of 
the .X:m • o:J1c::> r:i vcr . nvi!-cT"l1C.l'1 t..j] l'orri(lor \-ri1 1 1Jo held in u~.,o:,.-~nco. 
You t:i J 1 1 ~ iu.~: o rc ~d w!'"lcn. om- ci-r,u(\1 iG rc~ct.i v,'i ted and eoor<i.irul ticn 
oootLyt':;s c~ tr.cn 'Jo arrn..'ltjod. 

cc ' Dist File 
Engrr; !1i.v 
P1 & Rep Br (3) 

• 

~jncercly :yours, 

2 

~n.,.,..,., • nn p . · T f"'(T.~ 
~· u ~t.:"\ ·~ • \. .- U 1. • 'J"\. 

L1~, Cor ps o£ r.n~"ers 
Doputy District En·:tnccr 

• 

• 
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SSIONE~S FRED A. PRIE\\'ERT. D•rectcr 
o4 E ... ~8l ( cHA I R"' A,. - 0 ( L .. ( I )C 

• ' ( ""(R VICE C.-A. A ~o.U !'C -GAE ( Nf'l(lO 

300 Fourth Street. Des Momes. lo,,a 503!? 
1$ t." -OUBJCU( 

I(I.IC(A -CH(k~k(( 

• 

TH A MC "'U'lt..EH- .\~ (5 

I.INI( -8UA Ll NG T OH 
Phone (area code 515) 281 5!45 

lCRED- PB 

• 

• 

• 

July 21, 1972 
• 

• 

Colonel Ja~es E~ Bunch, District Engineer 
Rock !slana Cor?s of Engineers 
Clock To\Jer Building 
Rock Island, Illino1s 61201 

Dear Colonel Bunch: 

• 

• • 

As pr eviously requested by your office the Iowa Conservat1on 
Commission at its July 11, 1972 ~eet1ng has agreed to participate 
in the recreation development of the Des Ho'i;nes River Environrnental 
Corr idor . Th1s partic1pation is subj~ct to three cond1t1ons: 

1 . Ex tension of the project area in order that the environmental 
corridor would encompass the area below the Saylorville dam 
to the Sixth Avenue bridge in Des Moines • . 

2 . Involvement of the City of Des Moines as ind1cated in the 
at tached correspondence and action by the city counc1l. 

3. Availability of participation funding. 

'T't.. "" "'-----··- ... .: -- ,... ___ .: ,.. -.;o...- ~-·~ 1, b::- -u 1e ~ sed ~:-. C1- ":"'-:-ar.Q:::. ..= ...... .._ "'J """ '" ...,.._._., c.a._ .... ..., ... vVU-"~4..a...::J..;J• '' ....,..._ "- - .o- .... _...., -- L•o- ..... 

meet1ng to discuss this pro j ect and to coorainate the efforts of the 
C1. ty of Des ~!oi nes, the Co.nservation Commission and the Army Cor ps of 
Engineers . It w1li be an a s set to the area and we are indeed p leased 
that the Corps of Engineers has requested our participation in the 
r ecr eat ion development of this un1que project. 

FAP/GFS/hg 
Enc . 

, 

cc: Commissioners 
Divi sion Chiefs 

• 

• 

• 

Sincerely, 

/' , .. 4, ..... ~;e -
Fred A. Priewert, D1rector 
Iowa Conservat1on ComQLSS10n 

• 

• 

• 

• lx}Ir)' \'' , \' , \.. , C...t e: t l) 1 < t c e t ( > 
• 

# 

-

• 

-

• 
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STAT:: 
• • 

cor~~ f1U~~I CAIION 
(,_ LEA ~!: CON ~INlt TO or.E S UBJ ECT\ 

.. ' . . .. ,
; . , ., , . ,_ .. , ..... ,_ . ' . . . ,.. .. 
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FRow G. F. Schnepf, Chief Planning and Coordi natLon 
• 

suBJECT : Comrni s s ion Item 
City of De s Moines - Des MD1nes River Environmental Corr~dor 

• 

• 

Attached pleas e find correspondence concerning the City of Des ~1oines' 
interes t in extending the proposed Des }1oines River Environ~ental Corridor 
to include the Des }1oines Ri ver Valley south of the north c ity limits • 

• 

This is the action that was requested at the Hay Con::r.1ission meeting • 
Pe~ission is r eauested t o prepare a letter for the D1rector ' s signature 
1D01C a t1ng co che KOCK lSiana Distr1CC oi the Corps o£ engineers the 
Cons ervat ion Co~~ss1on's interest to partic1pate in the recreation develop
ment of t hi s project suoJect t o the extens1on o£ the corr1dor into the 

City of Des Moines. 

• 

GFS/hg 
Attached 
Commis s ioners 

• 

• 

• 

• 
• 

• 

• 

-
• 

• 

' 

, 

G. F. Schnepf, Chief 
Planning and Coordination 

• • 

• 

• 

• 

• 

-- • 
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I I ll,.~ --., 11- -1 J.f.= ! E.! ;:;;;; 

• 

OJ/lc~ of the Cay Afanag~r 
I 

• • 

J une 22, 197 2 

Mr. G. F. Schneof .... 

I owa Conserva t ~on Co~~iss~on 

St ate Of~~ce Building 
300 Fourth Street 
De s Mo~nes , Iowa 50319 

• 

Dear Ge rry : 

At the June 19 City counc~l meeting , the Counc~l author~zed the City 
. Manager to request that the U. S . Army Corps of Engineers extend ~ts 

study of the o r ooosed Des Mo~nes R~ver Env~ronmental Corr1dor to in-
.. . 

elude the Des Moines R~ver valley south of the north City limits. 

J - 19 

Based on yo~r conver sat~on with scott Johnson of my office today, it 
• ls my understand~ng that you w~ll bring th~s matter before the Conser-
vatl on Co~n~ss~on at its July meeting, and that if approved by the 
Conservat~on Comm~ss~on a request w1ll be made of the Corps of Eng~neers 
to i nclude the por tion of the Des Moines R~ver valley between the 
nc h C1ty ] ~ mi ts a nd the sixth Avenue bridge in the proposed environ-

tnen ta l c o rr1dor . 

~ha ve atta c he d a copy" o f t h e c ity council's action for your use and 
lnforma t~on . 

'l'C/pu 
attachment 

• 

' 

' 

• • 

Tom Cheno·weth 
City Manager 

• 

• • 

c. c • Ch a irman , Rive r front Improvement Couan~ss~on 
• 

• 

• 

' 
• 

• 

City Hall I Ea.st 
181 

and Loc~Ut Strut. .1 De& Moinu. lou.'tl 50307-515-283-4141 
• 

• 

• 
• 

• 
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BE IT RESOLVED by the City Council of the City of Des Moines, Iowa: 

That the City Manager be and hereby is authorized and directed to 
reques t that the U.S. ALllty Corps of Engineers extend its study 
of the propos ed Des Moines R1ver Environmental Corr1dor to include 
the .Des l~oine..s R.J.ver Valley sou~h o~ tne northern City liwits. 

-
(Council Letter Number 2158 attached) • • 

• • 

• -
• 

• 
• 

• . . 

' • . 
• 

• 

• 

• 

• 
• 

• 
• 

• 

• 

. 
• 

• 

• • 

• 

Moved by {p)f;;.,..&J to adopt. • 
• 

• 

• 

, 
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CERTIFICATE 
• 

• 

• • • 

• 

I, ::\IARGARET VER:-\0:'-:. City Clerk o! soid City hereby 
certify t!1Jt at a nleet!n ~ o! the C!ty Council of Slid C1~y 
of Des :\l0incs, held on the abo\'C dJte, on1ong other pro· 
cced1ncis the ~bove \\'as adopted. 

• 

IN \\"lT~ESS \\"HEREOF. I hl\·e hereunto set n1y h.1nd 
and :1!!ixcd n'Y seal the dly ~nd ycor first .JUO\OC wnttcn. 

• • 

I() 

-
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• 

• • . . 

• 

.. 
• • 

• 

The Honorable Mayor 
and 

Hembers of the City 
City of Des ~~oines 

• 

Gentlemen: 

• 

• 

• 

Offic~ o f C ity Manager - . - . 
• 

• 

council Letter Nu~ber 2158 

Agenda of June 19, 1972 
• 

• 

• 

• • • 

council • • 

• 
• 

• • • 
• • 

• Des Moines River Environmental Re: 
• corridor . 

' 

. ~t its meeting on April 24, 1972 the City council directed the city 
~J~nager to ~1ork with var1ous appropr1ate comrn1ttees on the recorn-
··· r:-:taa t 1 on a= the River :::::-o:~ t r~-o:-ove:-l'len t co::;::1is s 1on that deve lo'::)men t ..... ... . 
of the Des Moines RLver Enviro~mental CorrLdor be extended int~ the 

• 

City of Des Moines. • 

The proposed Des Moines River EnvLronmental Corridor is the land which 
c ld b e flooded by the operation of SaylorvLlle Dam when Lt is nec
e~sary to r e lease from the reservoLr Ln excess o= the existing capacity -
of the channel. DesLgnation of thLs area as an envLron~ental corrLdor 
and acquisition of the laQd would provide flexibility in the operation 
of Saylorville Reservoir, would oreserve the natural features of the 

. 

--OJ..E:o, ·w c-..: l..:J ..:J.: ----~ .. -,,n 
~ ~ - ...,; ......... .....,; . . ...... ..-. ... .__ ....... 

damage 1n the area, and 
development. 

-c~l~i~ation and thus prevent 3Ubseauent croo -
would provide an opportun1ty for recreat1onal 

• 

• 

Although the environ:nenta'l co:::-ridor extends from ;>aylorville Dam to 
the Six~h Av e nue BrL~ae in Des XoLnes, Corps of Engineers plans for 
develop~ent of the en~ironmental co:::-rLdor end at the north City limits. 
The C1ty Manager referred the letter to the Riverf:::-ont Improvement 
Co~mLs s1on fo r consLderaticn and recommendation to the City council. 
The R1verfrcnt r~~rovement co~~issLon reccr.~ended the extension of 
the cnv1ronmcntal- corridor into th9 city and reco~~cnded study of 
the c osts and other asoccts be made. The City counc1l directed the 
City Manager to work with various committees and to report to the 

City Counc~l w1th in sixty days. 
• 

• 
• -

• • • 
• • 

• 
• 

• 

• 

• • 

• 

•• 
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• Page Two 
Council Letter Number 2158 
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' 

Agenda of June 19, 19~2 
. . . 

• • 

• 
• 

•• t a meeting of the Riverfront .unprovement Co:"mission attended by . 
City staff and by staff of the 1cwa ConservatLon Co~missLon it was 
learned that it would be possible to extend the Des Moines River 
Environmental Corridor fro~ the north City lbnts to the north end 
of existing protect~ve flood works at approxi~ately Sixth Avenue. 
Extension of this corrLdor could aLd the City by provLding funds for 
greenbelt open spaces, bike ~rails, and right-of-vJay for future City 
utility projects. The enviro~~ental co=riCo= co~cept ~ould require 

• expendLtures from the City for the purchase of property and for re-

• 

creational develoo~ent, but would orovide =or federal oarticioationo . .... - -
The 1980 plan ant1c1pates th1s develo~ent, but without federal aid. 

Proper evaluation of the costs and benefits involved depends upon 
i.nclusl. o!l of the 2::-ea between the north City lin1.ts and S1.xth Avenue 
in studies being ~ade by the Army corps of Engineers . The City can 
be included in these studies at no cost. Passage of the related re-
solut1un on the J~~~ 19 c~ty council agRnda would direct the City 
Manager to request that the corps of Engi~eers extend its study into 
the CLty as far dovmstream as possible. The results of this study 
would allow the proper evaluat1on of the f~asibility of this project 
as well as its approximate benef~t and costs to the C1.ty • 

TC/pu 

-• 

• 

... 

• 

• 

• • 

• • 

-
• Torn ChenO\veth 

city l-tanager 

- • • 

c.c. chairman, Riverfront Improvement Co~u~ss~on 
Public vlorks Director 
Parks D1.rcctor 
Acting Planning Director 

• 

I 
• • • 

• 

• 
• 

• 

• 

• 

• 

• • 

• . 

• • 
~ 

• 
• 

• 

• 

I • 

-

• 
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• 

• 
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• 

0//lce of the Cuy Manager 

• 

G. F. Schnepf, Chief 
Planning and Coordination 
Iowa Conservat~on CoiT~ission 
300 Fourth Street 
Des Moines, Iowa 50319 

Dear Mr. Schnepf: 

• 

June 2, 1972 

, 

• 

• 

• 

I 
I 
•' 

J 

.. 

• • 
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. :his is in answer to your letter of March 6 concerning poss1ble City 
1nterest in extend~ng the Des Mo~nes River Env1ronrnental Corridor 
south fro~ the northern C1ty 1~1ts to the protective flood facilities 

within the City of Des Mo1nes. -

The Des Moines Riverfront Improvement cornffiiss~on has expressed to 
t.he City C0unc~l its Lnterest 1n pursu1ng th1s corr1dor concept, and 

s been c .. Ked for more detailed infortnation by the council. The 
Riverfront Improvement cornm1SS10n w1ll shortly reco~mend to the City 
Counc1l that the city request the U.S. Army Corps of Engineers in
clude in 1ts study of the Des Moines R1ver Env~ronrnental Corridor 
the area between the northern city lim1ts and flood protection works · 

• • • 
Wl. "C.n J..n "C.n e C l. t:. y. • 

• 
• 

. 
The City of Des Moines is a·ctively interested in this proJect. 
communicate the c~ty•s interest along w1th the interest of the 
Cor:servatl.on couun~s s 1on to the u.s. A:rh'Y corps of Engineers. 
-

• 

'l'C/pu 

c -. c. 

• 

• • 

Tom Chenoweth 
City Manager 

• 

• • 

Cha iz: In an, Riverfront Improvement Co ...... nu"""'al.SSl.On 

Public works Director 
City Engineer 

. . 

• 

..... -- .. - . . .. 

. . 

- , 

• 

. ..... . , . • ------ --- --- ..... 

• 

Please 
Iov.'a 

• 

• 

-

.... .. 
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A Preliminary Report 

Environmental Impact Zones 
in Multi-Purpose Reservoirs 

by 
Merwin D. Dougal 

Associate Professor 
Civil Engineering 

Iowa State Univers1ty 

February 1973 
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Introduction 

Environmental ]mpact Zones 
in Multi-purpose Reservo1rs 

M. Dougal 
February 1973 
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• 

During the course of the Ames Reservoir Environmental Study, the character- ' 

istics of the three large flood control reservoirs constructed by the Corps of 

Engineers in Iowa have been evaluated. These three are the Coralville, Red 

Rock and Rathbun Reservo1rs. Based on these studies, it is believed that 

three (3) reaches and six (6) environmental impact zones can be identified for 

multi-purpose reservoirs having allocation for both (a) conservation storage 

and (b) flood control storage. These are shown in the attached figure. 

Three environmental reaches 

The three reaches are designated as A, B, and C. Reach A extends through 

the conservation pool, from the dam site to the headwater area where the low 

water profile or stream gradient is encountered. In this reach the conserva-

tion pool offers a fairly stable water surface for a large percentage of the 

time. It is the most aesthetically desirable reach of the reservoir, or at 

least has that potential if adverse effects or environmental damages are mitigated. 

Reach B extends from the conservation pool headwaters upstream to the upper 

end of the "active" flood pool. This location is determined by the elevation 

of the "X-year" flood pool level. Below this elevation the frequency and duration 

of flood storage essentially eliminates the existing timber and vegetative 

habitat. Above this elevation the frequency and duration of flooding are 

sufficiently infrequent that most of the existing or succession vegetation will 

have a good chance to survive. The active flood pool, then, extends vertically 
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from the normal conservation pool level to the X-yr flood pool level. Based 

on the Iowa experience to date, the value of the "X-year" level is in all 

probability at least the 5-yr level , or the elevation reached once every five 

years, based on operation studies and experience . The 2-yr value appears to 

be too low, and a 10-yr value may be a realistic maximum. 

Reach C extends from the headwaters of the active flood pool to the point 

where the maximum design flood pool elevation int,ersects the low water channel 

or stream gradient. This vertical distance also outlines the "less-active" 

flood pool. 

this reach. 

Water tolerant vegetation may have a good chance of survival in 

These three reaches are established, therefore, by this three-level vertical 

subdivision of the reservoir into a conservation pool, an active flood pool 

and a less-active flood pool. One also might subdivide the conservation pool 

into active and less -active zones, as for example in irrigation and hydroelectric 

storage structures. However, for the purposes of low-flow augmentation in 

Iowa this does not seem so necessary. The headwater area of the conservation 

pool has been labeled as an "inactive mud-flat'' area, since it is usually sub

merged. Even if the conservation pool is drawn down temporarily, it will soon 

be submerged or would be within a season. 

Six environmental impact zones 

Inspection of the figure shows the location of the 6 environmental impact 

zones. Zones 1, 2 and 3 are in Reach A, the conservation pool reach; zones 

4 and 5 are in Reach B, between the headwaters of the conservation and active 

flood pools; and zone 6 is in Reach C, at the far headwaters of the reservoir. 

In a corollary sense, zone 1 is in th~ vertical profile allocated to conservation, 

zones 2 and 4 are in the active flood pool and zones 3, 5 and 6 are allocated 

to the less-active flood pool. 

, 
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General environmental impact 

Reach A. This is the conservation p~ol reach where public use is 

high and visual aesthetics are most important. Trees and brush are frequently 

removed in shallow reservoirs in zone 1, although deeply submerged trees are 

sometimes left for fisheries habitat or as an economy measure. Submergence of 
• 

tree roots will eliminate the timber habitat and for aesthetic appearances complete 

clearing can be recommended. One exception could be in small tributaries and 

ravines where they would not pose a hazard to boats, especially during periods 

of conservation pool drawdown. 

In zone 2, fluctuations of the flood pool are so frequent and long in 

duration that most trees will not survive. This zone is also characterized by 

steeper slopes higher up on the valley walls, except for flood plain areas of 

tributaries and local ravines. Hardwood timber species normally would pre-

dom~nate over the softwoods found on the flood plain. Wave erosion and bank 

sluffing or slumping of side slopes can be a real problem. A vegetative manage-

ment plan has highest priority in this zone. Selective timber clearing should 

be evaluated for this zone; possibly all large trees should be removed if they 

are not water-tolerant. 

In zone 3, the timber and other vegetation have a good chance for survival. 

The water-tolerant species, if existing, should especially be able to survive 

the infrequent flooding expected in this zone. Early spring (snowmelt) floods 

should be stored and released before severe damage occurs. 

Reach B. No reservoir timber clearing has been done in Iowa (or probably 

elsewhere) in Reach B. Zone 4 presents th~ greatest problem in reservoir management. 

The active flood pool in this zone covers primarily the flood plain in wide 

reservoirs. Few if any trees survive in this zone. Extensive areas of mudflats 
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occur as frequent flooding fills the active zone and is subsequently released 

through the reservoir outlet works. Dust problems have been encountered at 

many reservoirs as silt, fine sand, and other non-cohesive materials dry out 

and are picked up by prevailing winds. Extensive areas of bleached, dead tree 

trunks have been classified as "ghost" trees. 

Two engineering alternatives in zone 4 would be (a) additional timber 

clearing for initial improvement of aesthetics, and (b) introducing a series 

of low-level impoundments or marshes through zone 4 which would be a trade-off 

to submerge the mudflat areas. Either way, zone 4 joins zone 2 in presenting 

a real problem in vegetative management programs. Zone 5 is comparable to • 

zone 3, except that the sideslopes are lower on the valley sides, and dif-

ferent species of trees may be encountered. 

Transportation routes crossing zones 4 and 5 present a problem. Poor 

visual aesthetics greet the public. Selective timber clearing and/or more 

complete clearing along each side of the roadway for a distance of ~ or ~ 

mile may be desireable. 

Reach C. Zone 6 is the only one in Reach C. Inspection of Coralville 

Reservoir, which has filled once to the spillway crest, and of Red Rock Reservoir 

reveals that the flood plain vegetation, including brush, small and large 

trees, have survived these flooding periods. No severe effect on existing 

visual aesthetics is foreseen, and the probability of damage is very low. 

Conclusions 

Additional study of zones 2 and 4 is recommended in the planning and design 
• 

of reservoirs. Location of transportation routes should be planned with care . 

At Coralville, Red Rock and at Saylorville, there are highway crossings at the 

headwaters of the conservation pool (beginning of zone 4). The aesthetic 

• appearance 1s very poor. 
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Vegetative management programs are a recognized need in these t~vo zones . 

Additional timber clearing can be recommended, especially if transportation 

routes give easy access to this zone. The value of low-head impoundments or 

marshes should be considered in planning and design phases. The public would 

gain a better perspective of reservoirs if these environmental impacts are 

evaluated and remedial measures implemented. 
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Appendix L 

Letter Report and Barrier Dam Concept 

Iowa Citizens to Save the Ledges 

Data submitted by 

Dr. Clark Bowen 

Member, 

Iowa Citizen's Group 

April 1973 
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Specifications for Proposed Remedial Works at Ledges State Park 

1 . Location as close to west side of valley as possible 
to preserve a maximum amount of flood plain forest. 
flood plain forest to serve as screen for dike and a 
buffer between lower Ledges and flood plain. 

so as 
Existing 
visual 

2. Isolation of a bend of existing river forming an 11 oxbow 11 lake 
into which Peas Creek would flow. At low stages of the river, 
level to be higher than the river. Primary use to be canoeing 
by public and campers at Camp Hantesa. 

3. Pumping station and remedial work in Peas Creek Valley to be 
as inconspicuous and well-screened as possible. No major con
struction wi.thin present state park boundaries on either Peas 
or Dav1s Creeks. No futher road construction along Peas and 
Davis Creeks within park . 

4. Borrow for levee to come from deepening the oxbow lake and new 
channel bed. Balance from areas above or below park in sites 
chosen to be as inconspicuous as possible. · 

5. Management and design of Peas and Davis Creek watersheds, 
including pumping station planned so as to minimize duration 
of flooding in lower ledges. 

---------------~---------------------------~----------------------

Submitted by C.C. Bowen, Sierra Club and representing Ledges' 
Group, Ames, Iowa, at the February 23, 1973, meeting of the 
Inter-Agency Resource Council. 
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IO~.JA CITIZENS TO SAVE LEDGES STATE PARK, INC . 
Box 324 Boone, Iowa 50010 

S:::at8 Conserva tion Commission 
Valley Bank Bldg . 
D 'I • 

C S 1'!0 l.llCS , Iowa 

Dear Sirs : 

April 2 , 1973 
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The recent concern over the Ledges State Park as expressed by many 
individuals and public conservation groups has brought about a heightened 
int\.~rest in the Park as well as an increasing a~vareness of the many un
ustJal natttral features unique to this area. In this regard, we congratu
l~te the Commission for recognizing the important role of the Led 0 es in 
ar1sJering the public need for natural areas and anticipating the future 
demands in its planning pr.ogram . Although 1nuch of the public concern has 
b12co ,1e evjdent in the last t~·70 years coincident -.;.Jith work on the Master 
Pla~, the more recent threat of the Saylorv1.lle floodpool has served to 
b~.cing an even sharper focus on key areas that are both unique and ecologi-
cally fragile . 

Hhile it is characteristic of human nature that the gradually increasing 
rate of e r osion and v7ear on the Ledges resulting from the growth in public 
use has gone largel.y unobserved until recently, the present state of publ1.c 
concern is expressing itself in a kno\vledgeable and critical way. We have 
sen~ e ri the pub 11. c ' s wishes and need s with respect to the Ledges . 11't i s 
info~~ation 1.s based on (1) intervi.ews with leaders of a variety of social , 
rccreotion~ l) conservational and service organ1zations, (2) over 200 non
~;olicit~d letters , (3) talks followed by discussion sessions at meetings 
of service clubs , conservation organ1zations and other groups with an esti
mat ~d aud:i~nce to date totall1ng over 2 ,000 people. In addition, we have 
consulted with professionals in the fields of outdoor recreation, forest 
ecology, fish and "t·Ti] dl ~fe and landscape plannin~ . In the light of this 
experience we respectfully submit this letter hoping to provide some use
ful input with respect to certain details of the Master Plan . 

Substantially a1 1 of the public who presently use the Park consider the 
uniqu~ scenic values of the Lower Ledges to be tl1e principal attraction and 
vJi 11 su~port any plan pcrmi tt:i ng continued easy public access for vie\ving 
a·J 1 of 1 O"Jer Peas Creek Conyon . Our appra1.sal i s that there v7oulo be a 
great p11blic outcry in the event the road would be closed through the Cdnyon . 

\·le vii sh to prop~.J~:2 for your consideration the following n<Jditions to the 
Lerlges Xastcr Pl.an ~hether or not the Corps of Engine rs constructs ~ levee 
Pcrn'". the mo11th of Pe;ts Creek . \~e believe these nre consonant v7ith the: 
p· .;l·.c ' s de.sj re to usc lower Peas Creek Ca11yon as well as minimizing prob
,,!.1~; re f;u)tjng [corn ov(>rus6 of this heautiful ar(~a . 

J . l·~ainten~nce of tbe. present road 1oop through Peas Crec1< Canyon 
f_ on •: j n 11 in~~ south on t h e f: 1 o o d p 1 a i n and then up t h c hi 11 to L he H i 1 d 1 i f e 
E ;.: ri i b i t arc. a . 
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2 . Designate as one -way 
pre.:>cnt " trading post" area . 
end traff~c congestion . 

the scenic dr~vc down the creek as far as the 
This should s1gnificantly reduce current -v1eek-

3 . Eliminate access to the Park via Highway 164 ("tvhich v1ill remain the 
access to Camp Hantesa) . 

lt- . Maintain tv7o-way traffic to the \.Jildlife Exhibit arriving from the 
east, and tltence to a parking area to be developed in the vicinity of the 
pres~nt "trading post . " This could be along the existing route or a care
fully planned new route could be developed to provide a single entrance to 
the Park if deemed desirable . This would also simplify closing roads in 
the Lo".ver Ledgr.!s when necessary . 

5 . To reduce overuse and consequent damage to lower Peas Creek Canyon, 
a'"non6 other mt:!asures , the Commission should consider: 

the 
the 

a) Elimination of all vehicular parking on Peas Creek 
overlook at Inspiration Point and a parking area to be 
vicinity of the present trading post . 

road bet\·Jeen 
develooed i n • 

b) Provision of a hiking trail, paralleling but separate from the 
Peas Canyon road, with stepping stones or small foot bridges across the 

stream . 

c) Possible elimination of picnic tables and 
Canyon should be considered as a means of further 
on this fragi le area. 

fireplaces from 
-reducing public 

Peas 
• 
~mpact 

Tt:-~cent assessment of the unique and fragile habitats in the Park has 
placed ne~ empnasis on protection of such areas. The Iowa Ornithologists 
Un~on has described the upper Peas C~eek watershed , upstream from the picnic 
are;.t, ns ''the most unique "'oodland ::trea in the state and deserves more serious 
aLtentjon .' ' Six species of '~arb lers, very rare to Ioua, summer in this 
ho.bitat and the rare Louisiana v/aterthrush has be0n seen to next there. This 
unu-:.;ua] habit:1t i.s characterized by plant species and associations that wi 11 

not tol~ratc heavy human pressures. 

1\ ~~eronrl s i tc of :; pee ia 1 interest is the ttp land area cast of the proposed 
i nt:r•rpr~ctivc center -which botanists say has great potentie1l ~1s R demonstration 

prair..ic . 

Th(·se two areas are typical of the very valuable ecological sites that 
,.0r.n.u t be rep 1 aced . They have been servir~g as important outdoor laboratories 
f>"·r C:!dut:.ation and research. \\Tith the increasing emphasis on envir.onme11t a l 
and c~'::: ological themes in education such sites become invaluable. It might 
be p<Jintccl out tltat the Governor's Comr.ri.ttee on Conservation Education is 
pT!•sent ly v:orkin~~ \vith subcormnittees of the State univers i.ties, private 
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colleges, the Department of Public Instruction and citizen and industry 
groups to develop a State Environmental Education Plan . The natural systems 
of Ledges State Park , \vith its proximity to population centers, will be able 
to provide excellent o~tdoor laboratory experience . 

For these reasons ~ve re?pectfully submit that the following modifications 
be considered to insu·.ce protection of these special areas . 

1 . The proposed access road up Peas Cr eek be reconsidered in light of 
jts invasion of a sensitive and fragile habitat. 

2 . The upland area east of the proposed interpretive center be pre
served from r oadway intrusion . 

~e recommend the Commission for the foresight and care that its staff has 
evidenced 1.n the development of the Master Plan. We also recognize the 
const&ntly increasing emphasis being placed on outdoor and natural esthetic 
values and we sincerely hope that these comments are vietved as constructive 
suggestions and hope that they will be given careful consideration . We 
invite your comments and will be glad to substantiate any of the points we 
have made . We are able and wi l ling to meet with t he Commission and its staff 
at any time . 

We realize that many of the problems arising from overuse of state re
creational facil1ties would be alleviated if the Commission had increased 
funds for staffing, remedial '\vork and land acquisition . Bot:h the Citizen5 
to Save Ledges State Park and the Iowa Sierra Club support ~ncreased fundi11g 
of the Commission and are activel y engaged in pr omoting the Commission's 
" Opet1 Spaces" legislation now pending . 

Respectfully submitted, 

C. C. Bowen for 
Iowa Citizens to Save Ledges State Park, Inc. 

/mh 
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:OMMIS510N ERS FRED A PRIEWERT, DIRECTOR 

DHR.., WEINHE,MER, CHAIR MAN-GREE ,..F IELD 

HOMAS A. OATES -BE LLEVUE 
300 FOURTH STREET, DES MO INES, IOWA 50319 

515 281-5145 'M 3. BIXLER-COUNCIL BLUFFS 

ES LICKLIDER - CHEROKEE 

OHil G Llt.K-BURLINGTOII 

)R. KEITH A. MC NURLE tl -AMES 

"-'llliAt.• E. 1-tOBLE-OELWEIN 
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April 24, 1973 

Dr . C. C. Bowen 
Iowa Citizens To Save Ledges State Park, Inc. 
Box 324 
Ames, I owa 50010 

Dear Dr. Bowen: 

Mr. Fr ed Priewert, Director of the Iowa Conservation Commission, 
has asked that I respond to your letter pertaining to the Ledges State 

Par k . 

He appreciate the concern over the Ledges State Park as expressed 
by the Iowa Citizens to Save Ledges State Park, Inc. in preserving the 
many unique natural features in the park. We also appreciate your 
sueeestions as to what can be done to preserve the unique natural char-

acteris tic~ of this park. 

• 

The Conservation Commission officials are reviewing the sugges t~ons 
offered by your organization. We will shortly furnish our review comments 
on t he changes proposed in the Ledges State Park Master Plan by your organiza-

t ion . 

Sincerely, 

• 
J 

Vasant N. Nerikar 
Resource & Program Planner 
Planning and Coordination 

VNN : sk 
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O~· ''ISSI(l tH:. RS 

fi!IARD v £. t 11EIMC:R, CHAIHMA.N-GREE!~FIELD 

P.N'J..S A DATE 5 -DE L LEVliE 

FRED A . PRIEWERT, DIRECTOR 

300 FOURTH STREET, DES MOINES, IOWA 50319 

515/281-5145 
I~ 0. BlUE F:- C OU:.c I L BLUfFS 

£S LICr.LICJ£R -C t~(ROl<EE 

~!ill G. Llllv -BUilllt.C) l 0:1 

R. f.f 11 It A t.1C II UP LE h- A. I A E. S 

lllllltl. E. NOBL£-O(LWE.Irl 
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May 18, 1973 

Dr . C. C. Bov1en 
Iowa Cit1~ens to Save Ledges State Park, Inc . 
J\OX 324 
Boone , Iowa 50010 

Dear Mr ~ BO\ven, 

Th1s is a continuation of our letter of April 24, 1973 . We apprec1ate your 
interest and desire to restore environmental quality and recreational experience 
i n the Ledges State Park . There is no doubt the L~dges has many unusual natural 
features . The Jo;va Conservation Com:nission being responsible to maintain and en
hance the c1uality of such natural resource areas, is trying its best to fulfill 
that objective not o:1ly for the Ledges but for other State recreation areas too. 

\le must thank you and the members of your organization in appreciating my 
?o~~i ssion ' s efforts in planning ahead to counteract recreational area problems 
1n our SLate pa~~s . 

The c~~ission has long recognized the preble~ of deteriorating enviroTh~ental 
quality and the subsequent degradation of the experience derived from it in the 
Ledges Park and in many of the other State areas . The present master plan for the 
area has been develo?ed o~t of that concern. In developing this master plan, the 
C~iuniss~on staff tried 1ts best to get 1nput from a multitude of natural resource 
management oriented d~sc1plines. Experts in natural resource management preser
vation and conservation, landscape planning and design, hydrology and recreation 
planning, etc . fra;n Hell recognized· institutions such as faculty members of Io;·ra 
State University, Army Cor~of Engineers and the Conservation COTmission staf.f, 
\-Jere con:;ulted . The Ledges master plan t·las completed by a team of graduate stu
dents fra.n the Dep 3 rtrnent of Landscape Architecture after getting ·technical guid -
ance fro:n the above mentioned institutions . 

We arc noL denying any public access to the sandstone Ledges as well as the 
l ov2r f l ood plain . Simply, we are proposing the use of vehicles to visit these 
areas should be restricted and visits to these areas will be by nature trail.s . 
ThJs rcstr~ction in conjur1ction with removal of facilities and re-design will 
di scourage picn~c usc and automobile use, thereby greatly reducing the traf[ic dc 
r .. ands on sin~~le entrance and exit roads. The Pease Creek Canyon is already over
used a~1d to ;ccomodate the ever increasing vehicular traffic in the Creek will 
endanger the public safety . In proposing this change, the public safety, welfare 
and our concern for restorin g environmental quality \-7ere the most important criteri.fl. 
\!c bcli.eve that in parks and recreation areas \vith limited space, people are more 

im~orLant than automobiles. 

'-:, . ~··; T ..., 
t_ '- ·• 'r ,-: ~ :-=1 ]") 1 :.:l. C..:(:~ tO C~11 j O:)T 

• 
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The problem of adapting certain protective measures to avoid back\,Tater £looc1:ing 
in the lo~·7er Ledges is be1.ng investigated by many nature resource oriented Slate 
agencies, tl1e Corp of Eng111eers and private groups interested in the Ledges' future. 
The Conservation Co:n.1liSs1on has put substantial effort in providing all required j.n
formation . Therefore, \ve suggest to your organization to \vait for the final recornmcll
dations of this study to kno'N \vhat protective measures \-lould protect the lo\ver Ledges 
from bac~vater flooding . 

Your 
scrvatjon 
follo·.Yin5 

suggestions to improve the Ledges master plan arc most vlclcome. The Con
CoJlrniss1on staff has carefully revie-wed your suggest1.ons and they have the 
rcvie\-1 com.:nents to make: 

1. Maintenance of the present road loop through the Pease Creek 
Canyon, continuing south o~ the flood plain and then up the 
hill to the wildlife exhib1.t area, will simply shift the thru
vehicular traffic impacL from the north side of the flood plain 
(Hwy. 164) . We propose to have only one access to the Parr< and no 
thru traffic within the Park for effic1ent management control. 
Moreover, this suggestion will not reduce the over-use in the creek 
area which is a concern of the public safety. Therefore, we feel 
this alternative rouLing w1ll not do any good to relieve use pres
sure compounded by automob1le traffic in the valley area . 

2. Designation of o:le -·Hay, the scenic drive dcr..Jn the creek up to the 
present trading post (concession stand) is only feasible if your 
suggestion (1) is acceptable . 

3. Your suggestion to eliminate access to the Park via Hig~1t·1ay 164 
has already been proposed by the CcntTlis sion vlhich is the basis 
f~r discontinuing thru traffic in the park . This is one of the 
mo5 t significant change proposed in our redevelop~ent master 
plan for the Ledges Park . 

4. The present tvlO-tvay traffic to the \>7ildlife exhibit area Hill be 
maintained from the east side to avoid traffic thru the Park. The 
r oad Jeading to the lo~~r Ledges will be going dmvnhill buc not all 
through the flood plain. This road thru the flood plain will be dis
continued for the public use. Adequate roadside parking and LLlrn

aro~nd place will be provided. From there on, the visitors ca11 take 
up the foot trails and still enjoy the scenic beauty of the lo-.·7er 

. Ledges. Therefore, construct1.on of a netv route in the lo:vcr Ledges 
is not justified. \V'e y;ant the only access to the Led.ges Park from 
the east side for eff~cient m3nagement reasons. 

5. It will not be helpful to elinn nate vehicular parking at certain 
desjgnaled places along the road betHeen the overlook at lnspirat:ion 
Point and a parking area as suggested by you in the vicinity 01 the 
co:1cession build1.ng, as it will simply encourage h1gne r speed~ and 
grealer enforcement problems. In our experience, parking on the 
flood plain area will not solve the overuse problem. 

6. Hiking trail in the Pease Creek Canyon has been proposed by the 
Conservation Commission and certa1nly tve v1ill provide stepping stones 
and/or foot bridges to cross the stream 't1!1ich uill be the case, if 
necessary constructing other trails also. Your suggestion i11 ti1is 
connection is very \lelcome. 





• 

• 

7. Recently 've learned that Pease Creek is a favored summer 
habitat of some species of Warblers and Louisiana Waterthrush, 
which are rare to Io~a. We would not like to see these birds 
deprived of their habitat. \~e will certainly not interfere with 
this unique opportunity for Io~ans to observe and study unfamil
iar birds. In that case, we will not have any picn~c area de 
velopment in the Pease Creek area except the foot trail. The 
natural pra~rie in the upland area east of the proposed inter
pretive centre will be preserved as 1t is, except a foot tra~l, 
wl1ich will be developed to provide an access and protect the 
prairie fr001 be~ng indiscrim~nately ut~l~zed. We are a\vare that 
the Ledges Park is serv1ng as an outdoor ecological laboratory 
to impart environmental educat1on and \ve are try1ng our best to 
maintain that status. Sufficient buffer area will be left be-
tween the proposed park road and the prairie \vhich will not alter 
the character of the natural prairie. 

L-9 

The Cmrr~ission continually attempts to get increased funding to undertake many 
rcm~d5.al works, increase staff and land acquisition for our State parks and recreation 
areas . Often adequate funding is a proble::n and even though we earnestly desire to 
undertake some w1provement programs, our hands are tied - for want of funding . 

We sincerel y appreciate the support of IoNa Citizens to Save Ledges State Park, 
Inc. and lhe ro-Na Sierra Club for funding of our proposed 110pen Space Program". ~~e 
hope the Com:nission's Open Space Program Hill be approved and tve ~vill get addl.tional 
funding to protect o~r unique natural resources. 

We have revieued your suggestions in the light of our obligation to serve for 
the best possible public interest. 

• 

• 

VNN:bc 

• 

, 

' 

Sincerely, ' 

Vasant N. Ner~kar 
Resource & Program Planner 
Planning and Coordination 

• 

I 

• 





Appendix M 

General and Student Reports 

Iowa 4-H Camping Center 

• 

Information furnished through 

Iowa State University 

April 1973 





Resolution 

Whereas, changes have been proposed for the Saylorville Dam project 

that would affect the Ledges State Park near Boone, the Iowa 

Arboretum and the 4-H Camp near Luther, and 

whereas, the Ledges State Park and the Iowa Arboretum are used as 

outdoor teaching laboratories, and such use would be adversely 

affected by possible flooding of the Park, as is contemplated by 

the proposed changes in the Saylorville project, 

whereas, the 4-H Camp is used as an outdoor teaching laboratory 

as well as for university extension and student activity pur

poses, and 

whereas , it would be most regrettable to lose these resources, 

BE IT RESOLVED that the environmental impact and alternatives to flooding 

of the Ledges State Park, the Iowa Arboretum and the 4-H Camp should 

be restudied with public participation therein, and 

BE IT FURTHER RESOLVED that the Environtology Council be urged to 

undertake a study of the effects of such losses on university 

programs and that the results of the study be made available to 

those charged with dSsessing the impact of the Saylorville Dam 

project upon the Ledges State Park, the Iowa Arboretum and the 

4-H Camp. 

Approved oy Faculty Council December 12, 1972. 
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Purpose 

IOWA 4- H FOUNDATION 

and its 

4- H CAMPING CENTER 

The purpose of the Iowa 4-H Foundation is to support and 

strengthen 4 - H and Youth programs to meet the needs of Iowa 

young people . The Foundation aids experimental program areas 

and other 4-H programs where financial support is needed. 

Since 1951 the Foundation's major project has been the 

development of the Iowa 4 - H Camping Center near Madrid . The 

camp is being developed with contributions from 4-H clubs and 

friends of 4 - H. 

The 4- H Camping Center serves throughout the year as a 

site for : (a) 4 - H and other youth camps , (b) leadership 

training , and (c) workshops and conferences . 

The camp is owned by the Iowa 4- H Foundation and operated 

by Iowa State University on a non- profit basis . 

4-H Programs and Accounts 

In a way , the pattern of the Iowa 4-H Foundation has 

reversed . Originally the need for a camp prompted the forina

tlon of the Foundatlon . Now the scope of the Foundation has 

broadened to actively fulfill the broad obJectives listed in 

the original articles of incorporation and the 4-H Camping 

Center has become only one (but still the major one) of the 

projects of the Foundation . 

The Board of Trustees authorized a program account 

(C-account) for handling contributions from donors for specific 

M-2 



types of 4- H tra1ning, scholarships or awards, and revolving 

accounts for income and expenses for activities or events. 

There are now some 30 sub- accounts in the program account, 

each designated for a particular purpose. 

The "A" account is from contributions, the "B" account 

is for maintenance and the "C" account is for programs. Costs 

of all new facilities and new equ1pment are paid from the 

capital development (A-account). 

At the end of each year 8 per cent of the gross income 

M-3 

from the camp operations is transferred to Maintenance (B-account) . 

Repa1rs and replacements costing more than $500 are paid from 

this account. 

account . 

Insurance and taxes are also pa1d from this 

supplies, repairs, and replacement items costing under 

$500 are paid from the Camp Operation Account. The Camp Opera-

tions account is a separate University sub-account because the 

camp 1s operated by the University. 

All Foundat1on accounts are handled through the Treasurer's 

Off1ce, Iowa State University. 

A Camping Center of which Iowans are Proud 

4-H members and leaders are proud of their 4-H Camping 

Center. They appreciate the opportunity of a camping experience 

of such an ideal location. Likewise, they are deeply grateful 

to the many "Friends of 4-H" without whose generous contribu

tions they would not have been able to accomplish this gigantic 

task. 



In the early days there were few swimming pools in Iowa 

except in the cities and few campers could swim. Thus, the 

teaching of swinaning was important. Today, with the many 

municipal pools available, the water program has shifted to 

teaching water safety and recreational swimming. 

With more and more campers being able to swim, more and 

more can qualify for canoeing and thus the canoeing program 

has greatly expanded. 

Emphasis in the nature program has shifted from learning 

to identify plants or insects to understanding the ecology of 

nature and the interdependence of animals, plants, insects, 

soil conditions and weather. Conservation of natural resources 

and appreciation of natural beauty as well as the study of 

pollution are programs now offered. 

Crafts have advanced from making stylized articles to more 

creat1ve crafts using natural materials or adapting the form, 

line, texture or color found in nature to some material or 

media. Each camping group decides whether to include crafts 

in their program and if so what craft. Some craft materials 

may be purchased at the camp store. 

In following prev1ously adopted policies, all groups, 

both 4-H and others, provide most of the leadership for their 

own camps. This means that the first state camp staff in 1953 

included only the director, two lifeguards for the newly opened 

pool, a food truck driver, and the custodian. Most of the 

staff members were high school students. 
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The camp staff has gradually increased to 18 members in 

19 70 . Speci f 1 c additions to staff were at the swimming pool; 

a canoein g supervisor ; a registered nurse , an office secretary; 

a n d staff persons toteach various phases of health and conser-

vat1on . The custodian now has three helpers during the summer 

camp season . 

Today a minimum requirement for all program staff is to 

have completed one or more years of college. 

Today there are five villages each on a ridge pointing 

out from the central campus and apart from others so that 

campers and programs in one village do not interfere with 

other villages . Thus, five separate camps can operate at the 

same time, each with its own program . In the central area are 

the administration building , swinrrning pool and play fields used 

by campers from all villages . 

NoiHtal capac1 ty of the villages are: Elm-6 4, Hickory- 84, 

Oak- 48 , Maple-96 and Birch- 72 for a total of 364. Additional 

beds in each cabin to take care of emergencies bring the total 

summer capacity to 420. 

Elm, Hickory and Oak Villages are winterized. Additional 

facil1ties in winter are Butternut Cabin, summer home for the 
• 

program d1rector (capacity-16) and Cedar Cottage, summer staff 

quarters (capaclty-24) making noxtnal winter capacity 236, and 

270 when emergency beds are included. 

The goal both in camp site development and in camp opera-

tions , is to have the best camp possible. In 1953 the Iowa 

4-H camp1ng Center became a member of the American Camping 
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Association (A.C.A.) . In 1955 an application was made for a 

visitation to become an accredited A.C.A. Camp. Areas evaluated 

included administration, program, personnel, campsite facilities 

and equipment, health, safety, sanitation, and transportation. 

The Camping Center met the required standards in each area 

and became an accredited camp. Standards visitations have been 

made every three years since and each time the Camping Center 

has met required standards thus making it an A.C.A. accredited 

camp continuously since 1955. 

Looking Ahead 

Plans of the Iowa 4-H Foundation--Continue to provide 

opportunities for the personal development of young people. 

Finances for Iowa 4-H Camping Center--Secure contributions 

to complete payment for land, to develop a proposed recreation 

lake and Clover Bowl and for such other facilities as may in 

the future become essential. 

4-H Programs financed by or through 4-H Foundation--Secure 

contributions to finance such county, multi-county, state and 

national 4-H and youth programs as are not eligible for tax 

funds or for which sufficient tax funds are not available. 

Iowa 4-H Camping Center--Continue to operate on the same 

basic principles adapted appropriately to new situations and 

the changing needs of young people. 
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Location of 
Facilities 

A. Entrance 

B. Custodians Home 

C. Elm Vi I loge 

D. H 1ckory Vi lloge 

E. Butternut Cobin 

F. Log Cobm Museum 

G. Cedar Cottage 

H. Ook Vi llage 

I. Linden Lodge 

J . Swimming Pool 

K. Birch Vdloge 

L. Mo pie Village 

M. Clover Bowl (proposed) 

N. Dam (proposed) 

0. La ke (proposed) 

P. Richordson'sCreek 

Q . Des Moines River 

R. Headquarters, Iowa Aboretum, Inc. 

S. Iowa Aboretum {proposed) 
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Located near Ledges State Park in Boone 
County, the Iowa 4-H Camping Center is 
not more than a 5-hour drive from the most 

distant county. All-weather gravel roads lead 

to the camp, which is within 4 miles of a 

paved highway . 

c:::l~:::aiJ Boundary of 
land owned 
by Iowa 4-H 
Foundat ion 

t 
N 

Fig. 9. The Iowa 4-H Camping Center 
located near Luther 
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Ames, Iowa 

May 1973 
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4-H CAMPING CENTER 

Discussion and Proposals 

The 4 - H Camp was set up with many specific goals in mind. These goals 

and objectives initially included to provide: 

- -an experience in group living 
- -an opporturnity to accept responsibility and develop leadership 
- -a new experience for Iowa boys and girls 
--training in conservation, recreation, discussions, nature study and 

crafts. 

These, along with many others, must be kept in mind at all times as planning 

for the future continues. 

Because of the uniqueness of the area, conservation and preservation 

to the greatest extent possible should be of foremost consideration in 

making any long range plans for the camp. On the West, the Des Moines River 

winds through wooded slopes, rock formations, and other natural and diverse 

features. On the East is Richardson's Creek, with year round flowage, sand 

bottom along much of the way, and unique geological formations on the sides. 

The creek is abundant with life, both botanical and animal. The camp it

self follows over 1~ miles of Des Moines River frontage and contains over 

1100 total acres. 

The concentrated use is at this time on the upper areas of central camp. 

Five villages, consisting of a lodge and nearby cabins, plus a main lodge, 

a staff cabin, a custodian's home, and a swimming pool area. Hiking has been 

greatest along the West side in the trail system as it exists there. A 

canoe program also has a uput-in" site on this side of the camp on the 

Des Moines River. 

Heavy use and poor care have led to the gradual degradation of the 

trails in the areas on the west side of camp. Some have been washed to the 

extent that gullies areas much as 1~ feet deep in some areas. Steps should 

be made to stop this degradation. 

The Saylorville Project has great implications for the future of this 

area . Periodic flooding and considerable loss of present vegetation will 

permanently affect the ecology of the area. In anticipation of the problems 

the project will cause for the Camp site, an inventory of present use and 

the effect on these uses should be made. 

The following pages include the overall recommendations along with 

a discussion of some of the various programs at camp which will be affected 
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by Saylorville. Some concrete suggestions have been made, but more information 

is needed to make these or any others as sound as they should be. 



Overall Policy Recommendations 

1 . Because of the beauty and uniqueness of the area, preserve as much 
as possible the Richardson's Creek area and valley. 

2. Put more emphasis and money into programming and staff at the Camp. 
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Where some people may insist that their money designated for a definite 
purpose or facility be so spent, to that extent, and only to that 
extent should futds be so allocated. Better staff and planning in 
utilization of what now exists may be an answer, since additional facility 
improvement is going to cost, not only now, but in the future. 

3. Work toward opening the camp to a wider audience. Within the 4-H pro
gram as it now exists, there are still groups who are unable to fully 
utilize the camp's resources. Such groups include low income youth, 
the elderly, and disabled persons of all ages. Scholarships could help 
the low income youth. Better planning in facilities and trails, and 
special camps held year round could open up the camp to the elderly 
and the disabled. 

4. Utilize the inevitable to the greatest extent possible. Make the 
Saylorville project a learning experience for each camper who views 
her degradation and her beauty. 

Canoeing 

This program at the present time fluctuates with the seasons and the 
river condition. After the Saylorville proJect is completed, river conditions 
will no doubt be as unstable if not more so. Some way of stabilizing this 
program would be good because espec1ally of the popularity of this activity. 
The lake proposal would have part1ally solved this problem, but now 1t looks 
like it will not be built. It is suggested therefore, for the time being that 
canoers be taken farther up the river, and taken out sooner if necessary. 
This would depend on the level of the lake. Perhaps alternative put-in 
spots could be predetermined for alleviation of some of the uncertainty 
in the program. The future of this program may in a large part be dependent 
on a change in overall camping philosophy in Iowa in making the camping period 
longer. If campers had a longer period for more extensive use of canoeing 
programs, there could be experiences in canoeing on smaller, yet "sportier" 
Iowa rivers. Trips down such rivers as the Boone River, not too far from 
the camp, could give the campers invaluable experience in more varied canoeing, 
and give them an introduction to a sport which is gaining in Iowa popularity. 
Use of local lakes, such as Don Williams and Big Creek, could also be 
considered. 

Fishing 

This program has not been offered to campers before, and could have 
real potential for the 4-H Camp. We should find out the possibilities of 
carrying out such a program on the Des MOines River. Another alternative 
might be to develop a small pond stocked with fish. We must insist that each 
possible site for such a pond be weighed carefully before any development 
be done. To keep in line with the overall recommendations, however, money 
should be put into the camp program first. Better staff, good equipment, 

• 
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and the existing Des MOines River may turn out to be a winning combination. 

Hiking 

This 1s probably the most popular in user participation judgements,and 
where the most improvement is needed. A whole nature program can center around 
an effective and useful trail system. Much of the inspirational and spiritual 
growth often assocLated with the camp by past users centers around getting 
out into nature, alone or with others. It is necessary that we make it 
possible for as many capability ranges be satisfied as possible. A rather 
carefully planned, shallow grade trails are recommended which would wind 
slowly down a hill in such a fashion that even the most reluctant of adult 
leaders at a camp be tempted to accompany a group down to the unique and 
beautiful areas below. In their present condition, it is difficult to navigate 
most of the trails. In fact, conditions are so bad on most trails that 
they probably should be shut off from use, replanted, and the areas rejuvinated 
as much as possible. A whole new system of trails should be developed which 
reach 1nto areas of the camp now seen only by the most adventurous of visitors. 
Some measure of control over poison ivy in the trail areas should be developed. 

The Richardson Creek valley is so unique and beautiful an area that 
development there be held to as little as possible. Trails, carefully planned 
and maintained, couLd serve this area sufficiently, and still not disturb the 
habitat too much. The sand-bottom creek itself proves to be an especially 
nice path during hot summer days. Some of the most valuble teaching experiences 
occur while hiking up the creek itself, and campers find this one of their 
most vivid memories. 

Again, specifically, a gradual-sloped trail down to Richardson's Creek 
should be developed; that a trail system include especially those parts 
of camp not now connected to the camp by trails (to the Northeast and North
west of the central camp area); that old trails be repaired where needed, 
and shut off and planted over where degradation is too great; that a continuation 
of a new trail following around the main camping area, along the side of 
the hill, be done; that more interpretive developments be made on the heavier 
used trails. 

Other Nature Activities 

As long as Saylorville is going to be constructed and operated, the 
nature program staff should make use of it. Many discussions of man's effect 
on nature, observing the river for a discussion of findings, and other things 
can be done with campers. Nature study will in effect have a counter study 
that can accompany 1t--namely, people study. 

Swimming will definitely have to be continued at the pool. It is sug
gested, however, that more canoe1ng instruction be done also at the pool so 
that campers will have a better orientation to it. 

Wading has already been discussed as it applies to Richardson's Creek. 
In the future we see more and more use of bogs and marshes as actual places 
of participation in nature, whether it be wading or sitting right down in 
them as they study nature. This aspect cannot be laughingly overlooked. 
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Motor Vehicle Use 

There definitely should be no use by motorcycles and snowmobiles. 
There needs to be many more areas in the Des MOines River valley designated 
for these uses. This should be a concern of land use planners for the area. 
With somewhere else to go, motor vehicle use on the camp would seem to be 
much less of a problem. Perhaps the camp should be pushing hard for a total 
land use plan and development for this part of the Des Moines River valley. 

Camp Craft 

This is one area that 4- H Camp has little instruction in. 
way to develop interest in the new skills in backpacking might 
camp craft center with sample equipment for campers to use and 
learning matter . 

An inexpensive 
include a 
set up in a 
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!C)WA STATE 
Environtology Counc1l 

141 Bessey Hall 
Ames, Iowa 50010 

. - - -

t 10JIVERSJTY June 14, 1973 Tek phone 515-294-7252 

Colonel Walter H. Johnson 
Corps of Engineers 

• Distract Engineer 

• 

• 

Rock Island District Corps of Engineers 
Clock Tower Building 
Rock Island, IL 61201 

Dear Col. Johnson: 

The Preliminary Draft Environmental Impact Statement 
on the Saylorvi lle Reservoir Project has received some revtew 
by the Environtology Council at Iowa State University. The 
short time avai Jable has limited any detailed analysts. This 
time factor has apparently placed considerable constraint on 
the Corps Environmental Impact Statement process as well. This 
is evinced by the incomplete and cursory treatment of areas 
that we hope will be given adequate analysis in the official 

. Draft Statement. 

In addttion to comments which will point out areas that 
we feel need more attention, the Counci 1 raises a number of issues 
that have been either overlooked or else assumed to be irrelevant 
and as a result have not been mentioned. 

Specific errors, some mechanical and technical, have 
been listed according to page number. Other disparities which we 
view as errors •n scientific judgment are also pointed out. We 
wish to emphasize that these latter errors or disparities might 
best be treated within the framework of scientific advocacy; 
that 1s, by requesting the appropriate and recognized agency, or 
scholar, to provide comments. In the present Draft, a paucity 
of this approach is evident. In this connection, we feel that 
the reports of the Governor's Inter-Agency Counci I have not been 
examined adequately, perhaps because of the previously-mentioned 

• • ttme constratnt. 

JJO/m 
Enclosure 

Sincerely yours, 
I' ' 

, ~ p.-4 -

~ames J. O'Toole, Ph.D. 
Chairman, Environtology Council 
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COMMENTS ON THE U.S. ARMY CORPS OF ENGINEERS PRELIMINARY DRAFT 
ENVIRONMENTAL IMPACT STATEMENT ON THE SAYLORVILLE RESERVOIR PROJECT 

In anticipation of the Draft E.I.S. to be released in July, we 

suggest that these considerations be added or reenforced. 

A master plan for operation of the reservoir be included as part 

of the Draft E. I.S. The subJective judgments contributing to the 

operational schedule shculd be clearly expressed in view of the recog-

nized aesthetic and economic impacts both upstream and downstream. 

• • Without this information, it IS not possible to evaluate fully the 

potential alternatives and thus the full choices available. 

Th e Benefit/Cost Analysts report should be a part of the Draft 

E. I.S. It 1s evident that several decisions relating to mittgatton of 

impacts wil 1 turn on economic consideratton. Moreover, the Preliminary 

Draft E. t.S. is replete with reference to benefits and costs which are 

not documented. This process should be placed in public view as ex-

pressed in Court interpretations of the National Environmental Policy Act 

and the Freedom of Information Act • 
• 

Less specific in nature but equally important is that considerataon 

be given to actual efforts for soliciting expertise in other federal 

agencies, e.g., Bureau of Sport Fishers and Wildlife, Soil Conservation 

Service, U.S. Geological Survey, Farmers Home Administratton, Department 

of Transportation and others able to contribute informed judgment. 

While such comments are requared under NEPA, too often they consist of 

nothing more than casual tacit approval. 

The above criticisms are supported by the incomplete and casual 

discussion in 11 Sect1on V Alternatives to the Proposed Action" set out 

in the Preliminary Draft Statement, which, among alternatives, considers 

certain irrational opt1ons and fails to provide comment on rational ones. 
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we also urge the Corps to clarify the future Draft EIS text, 
, 

especially in the description of impacts, by the use of photographs and 
• 

illustrations. The present text is diffi~ult for even technical per-

sonnel to interpret and a combination of Jess rambling and more precise 

text combined with accessory illustrations are essential for public 

understanding. 
• • • 

The following comments address more specific areas in the Prelim-

inary Draft EIS and follow the general arrangement of subject matter. 

Under Geology, several points need clarificateon and additional 

informataon. 

1. Inadequate description of problems encountered during the 

construct ton which might provide information on stability of slopes in 

excavated areas. 

2. The general problem of stability of soils on slopes, especially 

under shales has not been discussed. This constderation is a serious 

one when rising reservoir waters satura e such soi Is on slopes and 

conditions conducive to slippage develop. 

3. The addit1onal impact of wave act1on on the soil stability 

mentioned above has not been adequately appraised, 

4. • The reservoir impact on ground water and aquifers has not been 

treated adequately. 

5. The possible impact of ground watei changes on the geologacal 

stab• lity factor which would be encounte~ in potential future coal 

operations has important economic considerations and should be treated 

in detai 1. 

• 
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In cons1dering impact on Soils, the problem of soil erosion and 

sediment transport are interrelated with hydrology of the reservoir; 

• 

besides, the accumulation of sediment in the basin re~u1ting from river 
• 

transport and contribution from the reservoir lake wave action is not 

appraised. wave erosion can contribute considerable sediment as a 

function of so·l type, slope and subsoil or bedrock conditions. A word 
• • 

on loss of reservo1 r capacity; although total capacity would be diminished 

by 1% in 50 years, the conservation pool would receive most of this sedt-

ment and roughly 4~/o of conservation storage would be lost in 50 years. 

In regard to stabilization of slopes (p. 99 of Preliminary Draft) there 

is a need for USGS opinion. Stabilization may never occur on considerable 

stretches of shoreline within the lifetime of the reservoir. 

The problem of downstream bank erosion has not been fairly treated. 

Comparison with Coralville Reservoir experience would perhaps assist in 

projection of the problem and suggest remedy and costs • 
• 

In the remarks (p. 101} on channel stabilization, the evidence is 

lacking. case data should be included to document this argument. Such 

considerations come under close scrutiny when reviewing the impact of 

flooding and resultant deposits in Pease Creek Valley of Ledges State 

Park. Sediment loads deposits from the Des Moines River of 180 tons 

per square mile are obviously not uniform and currents directed toward 

the lower Ledges during flood may exacerbate sediment fallout. 

The Botanical and zoological comments on this area of the Rough 

Draft EIS are contained in separate attachments enclosed. 

A rev1ew on Archaeological statements contained in the Rough Draft 

EIS could not be reviewed in this brief period but will be treated when 
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the Draft EIS is available . 
• 

Under Social Economic considerations, several specific areas have 

• 

been subjected to review. 

l. The impact on transportation in the area surrounding the Saylor-

ville Reservoir has not been treated in sufficient detail. The problems 

arising from the closed roads along with increased pressure of re-
• • 

creating public can be projected in the light of those problems exper-

ienced at the Coralville Reservoir. Have these problems been clearly 

ventilated with the State Highway Commisseon and more importantly, the 

Polk, Dallas, and Boone County Supervisors? 

The population shifts anticipated by the remarks on p. 72 are not 

adequately reflected in the material reported on p. 47-48. The regional 

economy under the impact of the reservoar is hardly discussed. Specific 

economic impacts ' have not been measured such as effect of changing ground 

water levels on the regton in the future (a) as it may preclude develop-
• 

ment of coal resources when technology in the next 15-20 years makes 

Dallas and Boone County coal a valuable resource, (b) as 1t affects, in 

specific cost analysis, present water supplies and structures such as 

Polk City sewage lagoon whach may lie below hagh ground water levels. 

Special attention should be directed to the statements on p. 72 of 

the Rough Draft EIS. Although included under botanical, the seven points 

express more nearly economic and social impacts. First of all, it should 

be questioned that the flood plain developments impl1ed in these state-

ments can be considered in any sense benefits. In the light of the 

history of impoundments costs of flooding have not been mitigated where 

flood plain management is absent; it has actually increased. What roJe 
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wi 11 the Corps play in clarifying these facts and point out the importance 

of successful reservoir operation to flood plain zoning? Are easements 

and purchases adequate to anticipate the fu11 life of the reservoir 

under planned operational procedures and potential changes in watershed 

characteristics? 

In re~ard to both flood plain and reservoir land management, the 
• 

vegetation management plan alluded to on page 75 and 76 should be given 

careful treatment in the next oraft EIS, especially regarding responsible 

parties and costs. 

Finally, the recreational and aesthetic impact of the prOJect should 

rece•ve much more attention. The present draft sadly understates the 

importance of the Ledges State Park while overstating such dubious values 

as "Naturama" which has not and may never be developed. In any case, 

the spec i a 1 v a 1 ues of "The Ledges'' cannot: eth i ca 11 y be traded off on the 

basis of land exchange or devel~pment of substituted values in which the 

public has not been asked to make a choice. 

There have been conslderable efforts expended both by the Corps and 

the task force teams of the Governor's Inter-Agency Counci 1 in evaluating 

impact on the Ledges. In vaew of this effort, we urge that a separate 

section be developed in the Draft EIS addressing this problem. The 

publac concern has already been expressed in litigation with the Corps 

as we ll as in the press. The almost one-half mill ion visitors to the 

Ledges annua lly make it highest priority consideration for people in the 

state. The recently accumulated information on the Ledges problem 

including aerial photos, maps, and site surveys both by the Corps and 

state agency staff, could provide the public with much of the information 
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necessary in understanding the problem. 

The alternatives available for mitigating the impact on the Ledges 

have seemingly not been explored adequately. The problem of minimizing 

the impact of reservoir flooding can never be thoroughly analyzed until 

a study of possible dam operatsonal procedures is optimized in the light 

of the range of run-off models anticipated. 

we recognize that reservoir operational procedures pose a range of 

economic considerations downstream; nevertheless, the additional effort 

needed to analyze these economic values is part and parcel of the Jpirit 

and substance of the National Environmental Policy Act. The present 

rough draft we believe falls short of providing the needed information. 

tn conclusion, we appreciate the opportunity to respond to the 

rough draft E. I.S. and recognize the sincere efforts of the corps to 

open up the rev1ew process in this manner. we also applaud the corps 

cooperation and positive attempts to bring in the many interested state 

and public groups on the Environmental Impact process. 

The Envarontology Council 
Iowa State University 
June 1973 
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SUPPLEMENTARY COMMENTS ON THE U.S. ARMY CORPS OF ENGINEERS 
. PRELIMINARY DRAFT ENVIRONMENTAL IMPACT 

STATEMENT ON THE SAYLORVILLE RESERVOIR PROJECT 

• 6 June 73 

Very or1ef comments are included here which reflect the time ava~lable 

for review rather than the detailed analysis that it deserves. 

In general, the natural vegetative resources of the region are inade-
• • 

quatcly descri)ed regarding aesthetics as well as habitat security for 

wildl1fc , protection of soil, regulation of runoff, and other less obvious 

f'-.:atures . Comprehensive studies of the Des Ho1nes River Valley vegetation 

have not been made by others; however, this does not relJeve the Corps 

of responsibility for knowing the composition and extent uf natural vegetation 

tu be inundated and otherwise affected. Some ot the forests are second growth, 

cut-over lands that continue to show the heavy impact of man, yet othet: forests 

a rL healed ovv r tu a degree reapproaci1ing the original. l'ort ions of the 

4-H Camping center and Ledges State Park along the lower olopes are in 

this latter category. 

In general, there 1s a lot of emphasis on the vcgllat i on management 

plan for the proj~ct ar~a after inun(! ,ttion, but there ts a l :ick of detai 1 
l 

which makes it tmpo . ~ible to evaluate. t.Je have not l•J und adequate managc?ment 

of vegetation in r e lation to Corps flood control proj ~cts in t he s tate 

whether the land is still handled by Corp& or is assigned to the Conservation 

Commiss1on . Partially this is due to the lack of e col l)git:al info rmation 

and e xperience of the managers but mainly to the lack of funds conunitted 

for that purposP . There i6 nothing in this study which s uggests the procedure 

will be different from past management of such areas. 

More specific comments are given below according to page numbers in 

• the draft report: 
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1. Pag 31, line 3. Prairie is not used according to your definition • 
• 

!'h e land w3s on ce covered by prairie, however . 

• 

2. Page J), 2nd para. This description dpes not dq justice to the 

cge tation o f the Des ~Joines River Valley . As one of the westward extensions 

)f the great ea~ tern deciduous forest, the Des Moines Valley forest holds a 

a umber of tree species which do not make it farther west. Ecologically 
• .. 

i t i s an important breaking off point, more important perhaps than the 

·li ssouri valley system for the tmderstanding of plant geography. 

3. Page 35, Figure 5. There are numerous errors in the spelling of 

scientific names. Also, rather than give the impression that this is a 

complete list , it sh ould b~ stated in the title as a partial list. • 

4 . Page 39a , Figure 6 . M1ce and voles? 

5. Page 65. No n~ntion is made of wave action on undermining of 

~~dstone ledg~ s . What has been your experience at Red Rock where s imilar 

sandstone expo'lures occur? The fet~h of the lake at the Ledges with SW 

winds would be expected to have an effect. 

6. Page 65. Changes in ground wate r levels will ocrur. I assume 

t his will affe c t dra l ! a<l)(~. How can you make a flat stat~mcnt that there 

will be no effect on : uture coal mining if access to coal involves dra fnage 

problems '! 

/. Page 69, E. Hydrology. Conservat•on pool level s hould be 833. 

8. Page 7) . Refores tation is not well defined; is 1t plantation 

s tyle or natural ? How long before reforestation is begun? What other 

for~stry practict·s ar": being proposed depending un authority and availability 

o f funds '? Are there plans for prairie ret>toration as well ? Marshes? Are 

there plans for reestablishing herbaceous plants of the forest community 

understory? 
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9. Pag~ 73, 2nd para., Line 7. What annual flowers are indicated? 
• 

Bidens, smartweed, sunflower? 
• 

• • 

10. Page 74. Concerning pasture land to be managed, does this mean 

it will be grazed hy livestock, mowed, burned, sprayed for weeds, fertilized, 

or what? Does this mean the Corps will be hiring rang~ manager '.; ? 

11. Page. 75. Territorial birds and mammals.will be forced into 

adjacent environments and either be destroyed or destroy roughly an equal 

number of tla·i r own kind, unless it can be shown that the habitat is not 

alrt·ady saturated with each ~pecies. 

12. Page 78, H. It is hard to understand how the project can have 

a favorable impact on archaeological features. The amount of funding for 

exploration and salvaging has been very small in relation to the job 

whic~ could yet be done. Will the Corps provide for the d1splay and 

;>rc ·~ervation ot archaeological materials once they have been salvagPd'? 

• 
13. ·Page 84, 2nd Para. Last sentence. Richardson Creek is used 

regularly for field classes for 300+ Ames 6th graders in May as well as 

100+ conservation tPttcht'rs in October and various group~ tn between. 

14. Page 9~, 1 , 1~t line. The last line is typlcal of the lack of 

vegetative detail in the whole report. I presume it was seeded to grasses 

and legumes suitahle for mowing management. 

15. Page 99. B. Slopes devoid of vegetation will ~ventually he 

we~d-covered with annuals, cottonwood and will ow, dy i.tlK b;.tck after each 

ht~h and long period of flooding. Stability is a rel~ttivt'ly unattainable 

condition under vrcst!ntly known procedures. 

16. Page 100, 2nd para., last sentence. It may be that the majority 

opinion would not rest in favor of the dam. Hat; the majority opinion heen 

determined by survey at any stage of this project? 

• 
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17. Page 100, 3rd para . Mudflats don't stabilize as far as we can 
• 

t~ll in Iowa. They begin a successional trend after each major jnundation 

but are forced back to the bare and weed stages with the next high water. 
• • 

18. Page 106, 4. Occasional flooding of regularly used areas. 

19. Pag~ 111. The calculation of $4 million annual flood damage as 

with other figures in the report dealing with costs are in the design 
• • 

memorandum, I presume? And supplements? 

20. Page 112a. Footnotes 10 and 12 are missing. 

21. Page 117, line 7. Why would there be no clearing of trees required? 

22. Page 121, last of 1st para . . It is inappropriate to imply that 

a prairie blome can be established in one growing season. It is foolish to 

suggest that it can be done. It is appropriate to say that grasses will be 

~stablished or that ~orne prairie species will be planted, but our experience 

does not support a very quick reestablishment sequence of something so 

complex as a prairie biome. 
• 

23. Page 135. Percent of time inundated can be deceiving when trying 

to sl1ow what these values mean. At 870 the lake impact on vegetation would 

be approximat e ly 20 times that of natural conditions and at B76 (note error) 

it would be 60 time~. Although the amount of time th~t the area will be 

tl coded under reservoir conditions is quite small, th~ amount of increase 

is rather large, and the impact on vegetation is more closely related to 

the increase in duration, not the absolute percentage of time. This comparison 

can, of course, be carri~d to extreme. In comparing the 1nc rease at 884 or 

890 which both begin at zero, any increase would be impossible to calculate 

because a number cannot be divided by zero. 

24. Page 149, line 4. There are those who say the region SE of 

Des Moines is also deficient in water-oriented recreational resources, 
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• 

e~pecially regarding quality. Are there SJ.milar problems regarding Saylor-
• 

ville compared with Red Rock? Other natural and man-made processes in the 

valley hardly approach in extent the changes which will be wrought with 

inundation by Saylorville dam. The biosphere will not be measurably 

affected by this project just as it will not be measurably affected by the 

flight of one SST, but there are small cumulative effects which can be 
• 

measured locally. Local impact is what the people are concerned about until 

we understand how these small effects can be translated to worldwide impact. 

25. Page 150, Line 6. Isn't biosphere consideration out of place here? 

We are look1ng at one major valley ecosystem, not the biosphere. 

26. Page 153, para. 1. It has not been shown that better land and 

forestry management occurs on project lands than on private lands. Some 

private owners show excellent management, some very poor, but you cannot 

guess at this without facts to back you up. 

25. Page 153, para. 2. The.restricted water activities which now 

exist, particularly in the unique setting of the lower Ledges, cannot be 

replaced by sailing, power boating and swimming. l1any users of this resource 

do not have the mon~ · or time to take advantage of sailing and power boating, 

and often very small children and grandparents are involved who do not find 

swimming a desirable activity. Also, the idea is expressed at several 

points in th1s report that the loss of such areas as the lower Ledges will 

be replaced by the acquisition of upland areas. Is the Corps able to show 

how over 400,000 viRitors annually to the Ledges will he compens ated for 

the loss of this area hy the development of upland areas? 

26. Page 153, last line. What is meant by environmental productivity? 

Does this mean the continuation of natural cycles will remain intact? or 
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that new a~d favorable environments will be prodJJced ? Statements like this 

arc nothing more than smoke screens to hide the emptiness of meaning . 

Roger Q. Landers 
Member, Environtology Council 
Iowa State University 

• 

• • 

• 

• 

• • 

6 June 73 

• 

• 

• 

• 

• 



COMMENTS ON SAYLORVILLE RESERVOIR ENViRONMENTAL IMPACT STATEMENT -ZOOLOGY 

Page 

39a 

40- 4 

42 

43 

SECTION 

••transi ent '' categories are of questeonable value. 
Scientific names of mammals are needed to clarify irems like: 

southern rather than northern flying squirrel (G . volans, -G. sobrinus) -Near bottom: should probably read, ''Mice and voles''. 

rabits =rabbits 

• 
Discussion 

There is 
2nd last -

• 
of phytoplankton does not belong in zoology section. 
no discussion of 1 imnology and eutrophication impact. 
Flagelate =flagellate 

sitings = sightings 

43a ''figures"= tables 

43a, b 

43c 
f t g . 9 

• 

These lists have relatively 1 ittle value among aquatics; it 
includes lake species not likely to occur on river. Habitat 
classifications are essential to show even minimum relevance. 
Errors: Herons & Bitterns -add "heron'' to black-crowne~ 

and yellow-crowned 
Geese - delete blue (col or phase of the Lesser Snow) 

add "Lesser" to Snow 
Ducks - black is pretty rare! ) implications for 

Saylorville are 
m1sleading 

Throughout -c larify which common name w1th which bird group 
where two are included, i.e., Rails & Coots: Yellow Rai 1. 

white-winged Scoter rare ) 
Old·Squaw very rare ) 

Suggest listing fishes into game species & non-game species, e.g. 

Game Species 
Northern pike 
Buffalo (2 species) 
Carp Redhorse 
Channel catfish 
Flathead catfish 
Black bullhead 
Walleye 
Rock bass 
B 1 ueg i 11 
Green sunfish 
Orangespotted sunfish 
Sma 11 mouth bass 
White crappie 
Black crappie 
Yellow perch 

Non - game and forage species 
Goldeye 
carpsuckers (3 species) 

suckers (3 species) 
Hogsucker 
White sucker 

• 

Shiners (8 Notropis species) 
Creek chub 

Suckermouth 

Chubs (4 Hybopsis & Nocomis species) 
• Brassy mannow 

Bullhead minnow 
Bluntnose minnow 
Fathead minnow 
Madtoms (3 species) 
Darters (6 species) 
Brook stickleback 

Several spec ies listed in fig. 9 are either totally absent or 
very rare in the study area- blue catfish, brown and yellow 
bullheads. 
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43e, 
fig . 11 

43f, 
fig. 12 

46-6 

74 

75 

150-51 

, 

• 

2 ZOOLOGY SECTIO 

Additional amphibians - tiger salamander, cricket frog, 
chorus frog, green frog. 

Notice also that mudpuppy should be listed with amphibians and 
not with reptiles . 

' 

Additional reptiles- ornate box ~urtle, sp~ny softsheJ1 turtle, 
smooth softshell turtle (your notation of western softshell 
turtle is ambiguous), eastern hognose snake, Texas brown 
snake, western smooth green sn ke, prairie ringneck snake, 
red milk snake, plains garter snak~. 

Water boatman and mosquito 
.dwelling organisms. 

Caddisfly not Caddlce fly. 

remanent c remnant 

G- Zoo1ogtca1 

are not really benthic, • 
1 • e. , bottom 

This is trite. Can't be quantified because time hasn't been 
taken to plot water levels on present cover map and calculate 
habitat losses. Although there are some estimates of timber 
loss, borrow bits, etc., more complete cover map is needed in 
order to calculate habitat losses which should be reported in 
the Draft E. I.S. Moreover, species lists do not show habitat 
associattons so the two can't be related. 

we do not need an exotic pine orest to destroy the esthetic 
qualaty of a dec1duous forest area. These turn out to be 
pine barrens as far as wildlife is concerned, anyway. This 
is not mit1gationl 

• 

Statements on this page are Idealistic and conflicting. 
A. Flood plain species wt 11 be lost if there is no other flood 

pla1n created for them. 
B. With territorial vertebrates, you can't just cram more into 

the same habitat; 1 t wt 11 create more than "stress", f t wi 11 
el 1minate individuals as successful breeders in the area. 

This is not a clear statement of Jogfcal predictions because it 
stresses saving of upland habitat ~nd ignores Joss of the flood 
plain and lower woodlands. Some of the terminology is pseudo
scientific and obscures the facts. 

H. w. we 11 er 
B. W. Henzel 

Division of Fish & Wildlife 
Biology 

Dept. of Entomology & Zoology 
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