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Wyoming Water Development Commission 

CROOK COUNTY RESERVOIR PROJECT, LEVEL I STUDY 
FINAL REPORT 

EXECUTIVE SUMMARY 

1.0 INTRODUCTION 

The Crook County Reservoir Project, Level I Study involved reconnaissance-level evaluation 
of the rehabilitation and enlargement or relocation of the Driskill Reservoir No.1. The study contract 
is between the Wyoming Water Development Commission (WWDC), represented by Mr. Jon Wade, 
and ESA Consultants Inc. The sponsor for whom WWDC is directing this Level I study is the Crook 
County Irrigation District (CCID), represented by Mr. Skip Waters. 

The existing Driskill No. 1 Dam sustained significant damage during a period of high reservoir 
inflows in 1997. According to the owner (Ogden Driskill, personal communication, 1998), the 
damage to the existing dam occurred during the spring runoff. Apparently, the much higher than 
normal discharges of the drop-inlet principal spillway resulted in a severe hydraulic vibration of the 
outlet pipe which could be heard from several hundred yards away. It is speculated that this vibration 
resulted in loosening backfill around the CMP principal spillway pipe at the base of the embankment, 
and eventual failure of the downstream slope at this location. 

The project site is located on Lytle Creek in Crook County, Wyoming approximately two 
miles (straight-line) from the Devils Tower National Monument. The location of the project site 
relative to various key features in the vicinity is shown on Figure 1. The existing reservoir on Lytle 
Creek is about a mile upstream of the confluence with the Belle Fourche River. The lands currently 
part of the ccrn are located along nearly 65 miles of the floodplain of the Belle Fourche River from 
just below the U.S. Bureau of Reclamation's Keyhole Reservoir downstream to the state line. 
Keyhole Reservoir is approximately 17 miles upstream of the Lytle Creek confluence, and the state 
line is approximately 48 miles downstream. The lands of the Belle Fourche Irrigation District are 
downstream of the Wyoming/South Dakota line. 

2.0 PURPOSE AND SCOPE 

This reconnaissance study is intended to develop and evaluate relevant information, to support 
a decision by the Project Sponsor as to further pursuing rehabilitation or development of a new 
storage project, either through an application to the Wyoming Water Development Commission 
(WWDC) for a Level II study or otherwise. 

The study included evaluation of a number of issues and conditions, including: hydrologic 
conditions and water rights issues, geotechnical conditions, cultural (i.e., historical and 
archaeological) resources, water quality, and permitting and environmental mitigation requirements. 
Alternatives were developed to address the needs and demands identified, given the technical issues 
and conditions encountered. Then, preliminary designs were developed and costs estimated for these 
alternatives. Finally, an economic analysis of the two primary structural alternatives was performed, 
followed by an evaluation of financing options for these two potential projects. 
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3.0 FINDINGS 

3.1 Needs Analysis and Demands Projections 

1. The primary current water use in the project vicinity is irrigation of alfalfa and grass 
hay. 

2. Water needs of the members of the CCID are currently being met in their entirety by 
direct flow diversions from the Belle Fourche River and use of supplemental storage 
water from Keyhole Reservoir. 

3. The relatively high utilization rates for existing still-water recreational resources in the 
project area are an indication that demand for such resources is high relative to the 
existing supply. 

4. The potential to develop additional water for future sale for downstream use by the 
Belle Fourche Irrigation District (BFID) or other downstream users is considered. 
Data on the historical release of water from Keyhole Reservoir indicate that the needs 
of the BFID cannot entirely be met by Keyhole Reservoir and that additional storage 
in Wyoming for use during dry periods could be beneficial. 

3.2 Alternatives Development: Criteria and Constraints 

1. Alternatives must satisfy varying levels of need/demand as identified above. 
2. Alternatives must also accommodate the topographic, hydrologic, geotechnical, and 

environmental conditions present at the site(s) under consideration. 
3. Conceptual layout and design of dams and appurtenant facilities would meet all 

applicable dam safety requirements, and current standards for design and construction 
of such facilities. This would include an assumed project life of 50-100 years for key 
project facilities. 

4. Alternatives should maximize potential associated recreational benefits to the extent 
practicable; maximize pool surface area, reservoir volume and depth, and pool 
perimeter, optimize camping/day use potential, and maximize visibility of Devil's 
Tower. 

5. The largest reservoir considered is sized to regulate as much of the physically and 
legally available supply from the Lytle Creek basin as possible, consistent with the 
constraints identified herein. 

6. The potential dam and reservoir sites are located so that all facilities and operations 
are confined to the State-owned School Section. 

7. Alternatives should minimize cost while satisfying all other criteria to the extent 
practicable; minimize the dam volume, identify the appropriate dam and spillway type, 
and minimize relocation of existing utilities. 

4.0 ALTERNATIVES 

1. Alternative 1 - No action. Leave the existing dam in place in its current condition, 
such that no action is required by the Federal government (Le., no environmental 
analyses or permits are required of the relevant agencies). 

2. Alternative 2 - Reconstruct Existing Driskill No.1 Dam. Reconstruct Driskill No. 
1 Dam to provide the prior reservoir capacity (approximately 100 acre-feet) at the 
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existing site. In addition, facilities would be modified as necessary to comply with the 
State Safety of Dams Act (State Statutes 41-3-307 through 41-3-318, 1977) and draft 
regulations under Chapter 10, Requirements for Dams and Diversion Systems Falling 
Under the Safety of Dams Law. 

3. Alternative 3 - Construct New 1000 Acre-Foot Dam and Reservoir. Construct 
a new dam and appurtenances (spillway and outlet works), including connection of 
an outlet works bypass to existing or new conveyance facilities to deliver water to 
private lands currently irrigated on lower Lytle Creek. The proposed capacity of 
1000 acre-feet is responsive to the requirement in the Belle Fourche River Compact 
(Compact). 

4. Alternative 4 - Construct New Maximum Feasible Dam and Reservoir. 
Construct a new dam and appurtenances (spillway and outlet works), including 
connection of an outlet works bypass to existing or new conveyance facilities, to serve 
as a recreation facility and deliver water to irrigated lands. This alternative assumes 
that the apparent Compact limitation of 1000 acre-feet of new storage would be 
overcome by structural and/or operational controls to be negotiated with the other 
Compact signatories. 

5. Alternative 5 - New Non-Storage Alternatives. Full consideration of non-storage 
alternatives will be required as part of the NEPA process should this project progress 
beyond Level I with Alternative 3 or 4 as the preferred alternative. Potential non
storage alternatives to irrigation demands which may need to be addressed should the 
study advance include conservation and groundwater development. 

5.0 HYDROLOGIC AND WATER SUPPLY ANALYSES 

1. The total drainage area of the Lytle Creek watershed is about 33.7 mi2 at its 
confluence with the Belle Fourche River, and 33.1 mi2 at the existing/proposed dam 
site( s) located about a mile upstream from the confluence. 

2. A synthetic flow data set for Lytle Creek was generated do to a lack of actual 
streamflow data. This data set was then used to model reservoir operation to 
compare and evaluate the project alternatives. 

3. The 100-year flood was estimated for use in the design of the outlet works and 
service spillway. Since streamflow data are not available for Lytle Creek, a 
regionalization method was used for estimating the l00-year flood discharge. F or this 
Level I analysis, 1,040 cfs was used for the 100-year design flood peak discharge. 

4. An estimate of the probable maximum flood (PMF') was made for use in sizing of the 
emergency spillway. For the Lytle Creek study area, Hydrometeorological Report 
No. 55A (Miller and others, 1988) describes the calculation of the PMP. Using HEC
I and appropriate model input values and options, the probable maximum flood for 
Lytle Creek above the proposed dam site is estimated at 95,000 cfs. Runoffvolume 
from this event would be 42,000 acre-feet. 

5. A preliminary assessment of sediment production conditions of the Lytle Creek 
watershed suggests that 80 to 160 acre-feet of sediment accumulation could be 
expected during a 50-,to 100-year project life, respectively. 
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6.0 GEOTECHNICAL EV ALUA TION 

1. Evidence of two ancient landslides was observed in the slopes north of the existing 
reservoir on aerial photos and during the geologic reconnaissance. Although 
apparently stable at present, it is very important that any proposed grading or loading 
of either of these landslide areas be avoided during implementation of any of the 
storage alternatives. In the case of Alternative 4, it will be necessary to further 
investigate the stability of the large landslide above the right abutment of this site at 
the next level of study. 

2. The sandy clay terrace/slope wash deposits in the project area appear suitable for use 
as impervious fill in a zoned embankment dam or as general fill in a homogeneous 
embankment dam. It is preferable to borrow these soils from inside the normal 
reservoir pool area to minimize required reclamation in the borrow areas. 

3. There is no suitable source in the immediate project area for filter, drain or aggregate 
materials. Available sources for commercial aggregates in the project vicinity are the 
Birdsall plant near Hulett, and the Pete Lien & Sons and Fisher Industries quarries 
near Sundance. 

4. There is no easily accessible source of rip rap in the immediate project vicinity. The 
quarries near Sundance are possible commercial sources, but would be expensive. 

5. The bedrock is relatively dense and is expected to compress only slightly under loads 
imposed by the existing dam or moderately under potential loads imposed by the 
proposed dam alternatives. 

6. It will be necessary to completely remove terrace deposits and weathered bedrock 
from beneath a gravity dam alignment at any of the proposed dam sites. It is 
recommended at this very preliminary level of study to incorporate a substantial 
foundation mat in the design of a gravity dam at these sites to significantly reduce the 
imposed stresses. Also, it is prudent at this stage to incorporate into the design of a 
gravity dam a substantial passive resistance against sliding. 

7. The project vicinity is characterized by a low level of historic seismicity and no 'special 
seismic design measures are anticipated. 

7.0 ARCHEOLOGICAL INVESTIGATIONS 

An archaeological inventory of about 360 acres of state land was completed by Frontier 
Archaeology as part of this Level I study. A total of 11 cultural resource sites (8 prehistoric and 3 
historic) have been identified in the study area based on this Class ill inventory, including four sites 
identified during previous studies. Where the potential exists for project facilities, reservoir pool 
level( s), construction activities, or other ground disturbing activities to adversely affect cultural 
resource sites in the project area, further study would be required if the project advances to Level IT 
(or equivalent). Furthermore, adverse effects to any sites found eligible for nomination to the 
National Register of Historic Places would have to be mitigated prior to recommending cultural 
resource clearance for the project. 
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8.0 WATERQUALITY 

Based on Wyoming Department of Environmental Quality criteria, Lytle Creek water quality 
is suitable for both agricultural and livestock use, except that the concentration of sulfate (about 560 
mgIL) is almost three times the agriculture criterion for sulfate (200 gm/L). 

9.0 PERMITTING AND MmGATION 

Alternative 1 - No action: No construction would occur. 

A. No permits are required. 
B. No environmental analysis documentation is required. 
C. No mitigation would be required. 

Alternative 2 - Reconstruct Existing Driskill No.1 Dam: In the event that the COE grants 
a Nationwide 404 Permit, it is not believed that any other federal authorization, license or permit 
would apply to the project. 

A. Nationwide 404 Permit from the COE would be required. Compliance with current 
Dam Safety Law is required. Permits would be required for construction activities. 

B. No environmental analysis would be required. Because of this, the requirements of 
the Threatened and Endangered Species Act and the various cultural and historic 
regulations would not be applied to the project. 

C. No mitigation beyond that traditionally required by storm water, construction 
dewatering, and other construction permits would likely be required under the various 
Wyoming regulatory programs. 

Alternative 3 - Construct New 1000 Acre-Foot Dam and Reservoir & Alternative 4-
Construct New Maximum Feasible Dam and Reservoir: None ofCOE's Nationwide 404 Permits 
would apply to these expanded projects and an individual COE 404 Permit would be required for 
either alternative. 

A. Individual COE 404 Permit, and preparation of an Environmental Assessment or 
Environmental Impact Statement would be required. These trigger requirements and 
compliance with numerous other Federal laws and regulations. Compliance with 
current Dam Safety Law is required. Permits would be required for construction 
activities. 

B. The applicant would be required to prepare a biological assessment of the project -
404(bXl). The requirements of the Threatened and Endangered Species Act and the 
various cultural and historic regulations would be applied to the project. It is our 
opinion that COE would require that an Environmental Impact Statement (EIS) be 
prepared as a decision document to support approval of either Alternative 3 or 4. 
Given the spiritual significance of Devils Tower to Native Americans, it is expected 
that the National Park Service and Native Americans will be very actively involved 
in the EIS process. 
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C. The EIS studies would identify a number of impacts which would likely need to be 
mitigated as a result of project construction and operation. Cultural and historical 
resource mitigation would likely be required. 

10.0 CONFIGURATION 

10.1 Alternative 2 - Reconstruct Existing Driskill No.1 Dam 

The modifications for Alternative 2 include: 1) removal of the existing outlet works; 2) 
installation of a new low-level outlet works; 3) installation of a low-flow, bypass inlet; and 4) 
construction ofa new emergency spillway. A plan view of the reservoir pool is shown in Figure 2. 
The work proposed for this alternative will not require relocation of any existing utilities. 

The earthfi1l dam will be rebuilt to existing slopes and overall dimensions. A filter-protected 
french drain will be installed along the full extent of the downstream toe of the dam to control 
seepage through and beneath the dam, which presently daylights at the toe. 

The replacement emergency spillway is thirty-five feet wide, has a crest elevation of3929.5, 
and is designed to pass approximately 1000 cfs, the estimated peak discharge of the 100-yr flood. 
The low-level outlet works consist of a 1.5-foot diameter manually-operated gate controlling a 30-
inch concrete pipe. 

10.2 Alternative 3 - Construct New 1000 Acre-foot Dam and Reservoir 

This alternative consists of: 1) a roller compacted concrete (RCC) gravity dam; 2) an over
the-dam emergency spillway; 3) a service spillway incised in the emergency spillway; and 4) a gated 
outlet works. A plan view of the reservoir pool is shown in Figure 2, and a section view of the dam 
is shown in Figure 3. 

An emergency spillway located in either dam abutment is judged not practical at this site. The 
large size of the inflow P:MF design flood requires a very substantial crest length regardless of the 
head selected. The slope of the abutments at otherwise feasible dam alignments in lower Lytle Creek 
valley would result in required excavations for a large spillway generating material very substantially 
in excess of that which could be used for an embankment dam. Furthermore, it is anticipated that the 
rock along the spillway chute would require armoring, or that an expensive concrete drop structure 
would be required to adequately protect the reservoir from failure during a design flood event. These 
conditions favor an over-the-dam spillway, rather than an abutment spillway. Once an over-the-dam 
emergency spillway concept was selected, an incised over-the-dam service (or principal) spillway was 
selected for many of the same reasons. 

An RCC gravity dam was selected rather than an earthfill dam for several reasons. 
Adequately durable riprap for upstream slope protection on an earthfill dam, does not appear to be 
economically available in the quantities required in the project vicinity. An RCC dam provides 
erosion protection at both the upstream and downstream dam faces and makes construction of a 
stepped spillway very convenient. An earthfill dam would require incorporation of a stepped RCC 
section in the downstream slope to serve as the service and emergency spillways. 
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The proposed gravity dam is 1,470 feet long, 58 feet high above original ground, with a 12-
foot crest width and a crest elevation of3973 feet. The dam has a volume of approximately 79,000 
cubic yards. The reservoir impounded by the proposed dam would have a normal pool water surface 
elevation of3957 feet, with a surface area of60 acres, and 11,900 feet of shoreline (excluding the 
dam itself). 

The Probable Maximum Flood (PMF) is identified as the Inflow Design Flood (IDF) at this 
level of study. The maximum pool level during the PMF was set to satisfy the requirement that the 
flood pool remains on the State owned school lands (thereby avoiding the time and costs associated 
with purchase or condemnation of a flood easement). This maximum allowable pool level was 
estimated at elevation 3978 feet based on the available 20-foot contour topographic mapping of the 
site area. 

Based on these criteria, the emergency spillway crest was set at elevation 3961 feet, with a 
width of 650 feet. The emergency spillway will have an ogee crest and the main chute will be a 
stepped cascade. The concrete lined crest, chute, and stilling basin are all 650 feet wide. The stilling 
basin is 85 feet long and has an end sill to provide controlled flow into the tailrace channel. 

The normal pool to achieve approximately 1000 acre-feet of storage at this site is estimated 
as elevation 3957 feet. Thus, the service spillway crest is set at elevation 3957 feet. The spillway is 
sized to pass the 100-yr flood with the crest, chute, and stilling basin all 35 feet wide. 

The outlet works consist of a geared, manual control 2' x 2' sluice gate, an outlet pipe, and 
an energy dissipation structure. The inlet and pipe were sized to meet evacuation criteria in ACER 
Technical Memorandum No.3, as required by the State dam safety regulations. One of the design 
criteria in Memorandum No.3 is to place the outlet works inlet above the 100-yr sediment level, 
estimated at elevation 3937 feet for this alternative. This level is slightly greater than 50 percent of 
the dam hydraulic height based on the sediment yield estimates documented in Section 4.0. The 
outlet works inlet was set at the elevation of the upstream toe of the dam and surrounded by a 
permanent "cofferdam", forming a normally fully-submerged wet well. The cofferdam crest elevation 
is set at the 1 OO-yr sediment level. 

The recreational facilities planned include a fee station, a single boat ramp, three latrines, 40 
picnic tables with fire rings (campsites), potable water at one location, electric service at one location, 
and associated roads and parking areas. These facilities would be located along the north side of the 
reservoir where existing topography is favorable, views of Devils Tower are best, snow will clear 
earlier in the year, and facilities are away from traffic on County Road 196. Access to the 
recreational facilities would be provided by a new gravel road from County Road 196 around the 
southeast end of the reservoir. A new culvert crossing will be required to replace the existing culvert 
crossing of Lytle Creek. 

10.3 Alternative 4 - Construct New Maximum Feasible Dam and Reservoir 

This alternative consists of: 1) a roller compacted concrete (RCC) gravity dam; 2) an over
the-dam emergency spillway; 3) a service spillway incised in the emergency spillway; and 4) a gated 
outlet works. A plan view of the facilities is shown in Figure 2, and a section view is shown in 
Figure 3. 
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An RCC gravity dam with over-the-dam emergency and service spillways was selected for 
Alternative 4 for the same reasons as discussed above for the 1000 acre-foot dam and reservoir 
(Alternative 3). The valley walls at the abutments are steeper overall than at the Alternative 3 site, 
and would thus result in even more excess excavation. Furthermore, the proximity of the State 
owned school section property boundary could be problematic depending on the actual size of cut 
required if the left abutment was utilized. The landslide on the right abutment is a constraint to a 
large cut in that area. 

The dam is 1,700 feet long, 83 feet high above original ground, with a 12-foot crest width and 
a crest elevation of 3978 feet. The estimated volume of the dam is 175,600 cubic yards. A 
foundation mat was included in the design as discussed previously. The reservoir impounded by the 
proposed dam would have a normal pool water surface elevation of 3962 feet, with a surface area of 
120 acres, and 16,600 feet of shoreline (excluding the dam itself). 

The PMF is identified as the appropriate IDF at this level of study for Alternative 4 on the 
same basis as described above for Alternative 3. The maximum pool level, resulting from the P?v1F, 
was set to satisfy the requirement that the flood pool remains on the State owned school lands. This 
maximum allowable pool level was estimated at elevation 3978 feet. An over-the-dam emergency 
spillway is designed to pass the PMF at a peak pool elevation of3978 feet (dam crest). The spillway 
width and crest elevation were set to maintain as high a normal pool as possible to maximize potential 
recreational benefits or provide the maximum potential irrigation water storage. This preliminary 
optimization considered the tradeoffs between a narrower width spillway with higher chute/end walls 
and longer stilling basin· versus lower walls and a shorter basin with a wider spillway. These 
evaluations resulted in setting the emergency spillway crest at elevation 3966 feet and the width at 
650 feet. 

As for Alternative 3, the emergency spillway will have an ogee crest and the main chute will 
be a stepped cascade. Additional energy dissipation will occur at the toe of the dam in a stilling basin. 
The spillway crest, chute and stilling basin will be lined with conventional concrete to increase 
resistance to erosion and weathering. The crest, chute, and stilling basin are all 650 feet wide. The 
stilling basin is 85 feet long and has an end sill. 

The service spillway is designed identically to the service spillway for Alternative 3, except 
that its ogee crest is set at elevation 3962 feet. 

The outlet works consist of a geared, manual control gate, an outlet pipe and an energy 
dissipation structure. The conceptual design of these facilities is the same as for Alternative 3, except 
that the outlet pipe is sized for 94 cfs, the flow required to meet dam safety evacuation criteria. The 
permanent "cofferdam" for this alternative is set at elevation 3919, the estimated 100-year sediment 
level. 

The recreational facilities planned at this level of study include a fee station, a single boat 
ramp, four latrines, 60 picnic tables with fire rings ( campsites), potable water at one location, electric 
service at one location, and associated roads and parking areas. These facilities would be located 
along the north side of the reservoir for the reasons noted for Alternative 3, with access from a new 
gravel road from County Road 196 around the southeast end of the reservoir. As for Alternative 3, 
a new crossing will be required to replace the existing culvert across Lytle Creek. This new road and 
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crossing would also serve as access to the private residence immediately east of the school section 
boundary. ' 

11.0 COST ESTIMATES· 

Preliminary costs have been estimated for the three storage alternatives (Alternatives 2, 3, and 
4). The estimates are intended to be within the range of +30 to -50 percent of actual costs, as 
appropriate to this level of study. The basis of the estimates among the various alternatives is the 
same wherever possible to facilitate cost comparisons. 

All of the estimates have been made on the basis of current (1999) dollars. The costs of the 
major items in the estimates have been escalated to 2003 by applying a 3 percent annual cost increase 
over four years. Both the 1999 and 2003 costs are shown in the accompanying Cost Estimate 
Summary. Detailed cost breakdowns are shown in the attached cost estimate tables. 

Cost Estimate Summary 

I I 1999 Do lIars I 2003 Dollars I 
Alternative 2 - Reconstruct Existing Driskill No.1 Dam $375,400 $422,500 

Alternative 3 - Construct New 1000 Acre-Foot Dam and $8,929,100 $10,049,800 
Reservoir 

Alternative 4 - Construct New Maximum Feasible Dam and $14,401,600 $16,209,100 
Reservoir 

12.0 ECONOMIC ANALYSIS AND FINANCING PLAN 

The most significant need identified during the study was for a flat-water recreation facility 
in this part of Wyoming. However, the benefits for this use alone may not be considered adequate 
to justify the project. On the other hand, it appears that the costs compared to the recreational 
benefits are close enough for the project to merit further consideration and investigation. 

The cost of a new facility (either 1000 acre-feet or 2800 acre-feet), while quite high in 
absolute terms, may be justifiable, especially if multiple use benefits can be identified to supplement 
the already substantial apparent recreational benefits. Multiple use benefits could include a 
combination of recreational use and water availability for "insurance" purposes for BFID or other 
South Dakota users, for support of a minimum recreation pool in Keyhole Reservoir, or for more 
efficient storage of CCID water currently stored in Keyhole Reservoir. 

Financing through recreational user fees alone is not considered practical as daily user fees 
on the order of $20 would be required to cover the estimated loan payment and annual maintenance 
costs. This assumes that WWDC would provide a grant covering 60 percent of the project cost, and 
the remaining 40 percent of the project cost would be financed. Supplemental and/or alternative 
financing, such as assessments on BFID users, should be examined if the project progresses. 
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TABLE 1 

Cost Estimate Summaries 

Alternative 2 - Reconstruct Existing Driskill No. 1 Dam 

1999S 1999S 2003 S 
Preparation ot "'mal L>eslJ~ns and Specifications $25,000 $28,138 
Permitting and Mitigation S20,000 S22510 
Legal Fees S5,000 S5628 
Acquisition of Access and Rights of Way $0 SO 
Cost of Project Components ~~~~~;;~~;~~~~~~~~~~~;~~~~~~~~~;~;~~~~;;~~~;~;;~~~;~ 

Mobilization $23000 
Dam $30,900 
Emergency Spillway S161,000 
Low-Level Outlet Works $38,980 
IrriaationIBypass Outlet Wortes $4.100 

Construction Cost Subtotal # 1 S257,980 
Engineering Costs $25,000 
Construction Cost Subtotal #2 $282,980 
Contingency $42.447 
Construction Cost Total 5325,427 5366,271 
Project Cost Total 5375,427 5422,546 

Alternative 3 - 1000 Acre-Foot Dam and Reservoir 

1999S 1999S 2003S 
Preparation of FlDai Designs and Specifications ~'iOO 000 $562,754 
Permitting and Mitigation $400,000 $450,204 
Legal Fees $10.000 $11,255 
~cquisition of Access and Rights of Way $10000 Sl1,255 
p,st of Project Components ~:~:~~:~:~:~:~:~:~:~:;:~:~~:~:~:~~:~:~:~:~:~:~:~:~ 

Mobilization $450,000 
Dam $3,383400 
Emergency Spillway $1,985,780 
Service Spillway $97825 
Outlet Works $64,000 
Recreation Facilities $350300 

Construction Cost Subtotal # 1 $6,331,305 
Engineering Costs $633 131 
Construction Cost Subtotal #2 $6,964436 
Contingency $1,044 665 
Construction Cost Total 58,009,101 59,014,314 
Project Cost Total 58,929,101 510,049,782 

Alternative 4 - Maximum Feasible Dam and Reservoir 

1999S 1999S 2003S 
Preparation ofFmai Designs an<iSpecifications $800,000 $900,407 
Permitting and Mitigation $450,000 $506479 
Legal Fees S20,OOO $22510 
Acquisition of Access and Rights of Way $10,000 S11,255 
Cost of Project Components ~:~:;:;:;:;:~:~:;:~:~:~:;:;:~:;:;:~:;:~:~:;:~:;:~:~:~ 

Mobilization S750,000 
Dam $6,769,100 
Emergency Spillway $2,272,850 
Service Spillway $115,050 
Outlet Works S64,OOO 
Recreation Facilities $401800 

Construction Cost Subtotal # 1 $10,372,800 
Engineering Costs SI.037280 
Construction Cost Subtotal #2 $11,410080 
Contingency $1,711 512 
Construction Cost Total 513,121,592 514,768,467 
Project Cost Total 514,401,592 516,209,119 

NOTE: 2003 dollars are 1999 dollars scaled up by applying a 3% annual cost increase over four years. 
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No. 
1 
2 
3 
4 
5 
6 
7 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

TABLE 2 

Alternative 2 
Reconstruct Existing Driskill No.1 Dam 

Construction Cost Breakdown 

Description Quantit Unit 
Dam 

DemolishlRemove Existin~ Outlet Works 
Excavation 1,100 cuyd 
DemolitionlRemovai 1 Is 

Downstream Toe French Drain 400 cuyd 
Upstream Slope Erosion Protection 1,200 cu yd 
EarthworklFill 1,100 cuyd 

Subtotal 
Emergency Spillway 

ExcavationlEarthwork 9,000 cuyd 
Concrete (materials, formin~) 200 cuyd 
Channel Protection 1 Is 

Subtotal 
Low-Level Outlet Works 

Control Gate & Operator 1 Is 
Pipe 170 ft 
Energy Dissipation 1 Is 
Subtotal 

Irrigation/Bypass Outlet Works 
Control Gate & Operator 1 Is 
Pipe 20 ft 

Subtotal 
Mobilization 
Construction Total 

Unit Price Amount 

$2 $2,200 
$2,500 $2,500 

$15 $6,000 
$15 $18,000 

$2 $2,200 
$30,900 

$4 $36,000 
$600 $120,000 

$5,000 $5,000 
$161,000 

$4,800 $4,800 
$54 $9,180 

$25,000 $25,000 
$38,980 

$4,000 $4,000 
$5 $100 

$4,100 
$23,498 $23,000 

$257,980 
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No. 
1 
2 
3 
4 
5 
6 
7 
8 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
34 
35 
36 
37 
38 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
54 
55 

TABLE 3 

Alternative 3 
1000 Acre-Foot Dam and Reservoir 

Construction Cost Breakdown 

Description IQuantity Unit 
Dam 

RCC 79,000 cuyd 
EarthworklFill 63,000 cuyd 
Waterproof Dam Upstream Face 1 Is 
Relocate County Road 1,800 ft 
Relocate Copper Phone Line 1,800 ft 
Relocate Power Line 3,600 ft 
RehablReclaim Existing Driskill Res. 35,000 cuyd 
Monitoring (piezometers) 1 Is 

Subtotal 
Emergency Spillway 

ExcavationlEarthwork 25,300 cuyd 
RCC - Stilling Basin 25,300 cuyd 
Concrete (materials, forming) 

Ogee Crest 1,986 cuyd 
Sidewalls 524 cuyd 
Step Topping 1,188 cuyd 
Pre-cast Panels 514 cuyd 

Channel Protection 
Subtotal 

Service Spillway 
Channel Protection 1 Is 
RCC 0 cuyd 
Concrete (materials, forming) 

Sidewalls 67 cuyd 
Slab 285 cuyd 
Anchors 1 Is 
Subtotal 

Outlet Works 
Control Gate & Operator 1 Is 
Pipe 75 ft 
Energy Dissipation 1 Is 

Subtotal 
Recreation Facilities 

Fee Station 1 Is 
Boat Ramp 150 ft 
Latrines 3 Is 
Roads and Parking Areas 7,550 ft 
Picnic Tables & Fire Rings 40 each 
Access Bridge 1 Is 
Potable Water Well 1 each 
Electric Power (three phase) 4,000 ft 

Subtotal 
Mobilization 
Construction Total 

Unit Price Amount 

$32.0 $2,528,000 
$3 $189,000 

$500,000 $500,000 
$40 $72,000 

$2 $3,600 
$3 $10,800 
$2 $70,000 

$10,000 $10,000 
$3,383,400 

$3 $75,900 
$32.0 $809,600 

$200 $397,200 
$300 $157,200 
$135 $160,380 
$750 $385,500 

$0 
$1,985,780 

$20,000 $20,000 
$0 $0 

$300 $19,950 
$175 $49,875 

$8,000 $8,000 
$97,825 

$12,000 $12,000 
$160 $12,000 

$40,000 $40,000 
$64,000 

$300 $300 
$400 $60,000 

$7,000 $21,000 
$20 $151,000 

$250 $10,000 
$40,000 $40,000 
$50,000 $50,000 

$5 $18,000 
$350,300 
$450,000 

$6,331,305 
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No. 
1 
2 
3 
4 
5 
6 
7 
8 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
34 
35 
36 
37 
38 
43 
44 
45 
46 
47 
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49 
50 
51 
52 
54 
55 

TABLE 4 

Alternative 4 
Maximum Feasible Dam and Reservoir 

Construction Cost Breakdown 

Description Quantity Unit 
Dam 

RCC 175,600 cuyd 
EarthworkIFill 106,000 cuyd 
Waterproof Dam Upstream Face 1 Is 
Relocate County Road 1 Is 
Relocate Copper Phone Line 3,500 ft 
Relocate Power Line 3~900 ft 
RehablReclaim Existing Driskill Res. 40~000 cuyd 
Monitoring (piezometers) 1 Is 

Subtotal 
Emergency Spillway 

ExcavationlEarthwork 25,300 cuyd 
RCC - Stilling Basin 25,300 cuyd 
Concrete (materials, forming) 

Ogee Crest 1,986 cuyd 
Sidewalls 554 cuyd 
Step Topping 1,960 cuyd 
Pre-cast Panels 847 cuyd 

Channel Protection 
Subtotal 

Service Spillway 
Channel Protection 1 Is 
RCC ° cuyd 
Concrete (materials, forming) 

Sidewalls 77 cuyd 
Slab 354 cuyd 
Anchors 1 Is 
Subtotal 

Outlet Works 
Control Gate & Operator 1 Is 
Pipe 75 ft 
Energy Dissipation 1 Is 

Subtotal 
Recreation Facilities 

Fee Station 1 Is 
Boat Ramp 150 ft 
Latrines 4 Is 
Roads and Parking Areas 9,525 ft 
Picnic Tables & Fire Rings 60 each 
Access Bridge 1 Is 
Potable Water Well 1 each 
Electric Power (three phase) 4,000 ft 

Subtotal 
Mobilization 
Construction Total 

Unit Price Amount 

$29.00 $5,092,400 
$3 $318~000 

$1,000,000 $1,000~000 

$250~000 $250,000 
$2 $7~000 
$3 $11,700 
$2 $80~000 

$10,000 $10,000 
$6,769,100 

$3 $75~00 

$29.00 $733,700 

$200 $397,200 
$300 $166,200 
$135 $264,600 
$750 $635,250 

$0 
$2,272,850 

$20,000 $20,000 
$0 $0 

$300 $23,100 
$175 $61,950 

$10~000 $10,000 
$115,050 

$12~000 $12,000 
$160 $12,000 

$40,000 $40,000 
$64,000 

$300 $300 
$400 $60,000 

$7,000 $28,000 
$20 $190,500 

$250 $15,000 
$40,000 $40~000 

$50,000 $50,000 
$5 $18,000 

$401,800 
$750,000 

$10,372,800 
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