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EXECUTIVE SUMMARY 

This Executive Summary provides an overview of the Level II Feasibility Study for the 

Poison Spider Water Supply Project. 

Section 1 - Introduction 

The Poison Spider Water Company provides water service to a rural area of Natrona 

County, located approximately 13 miles west of Casper as shown on Figure 1. The service area 

boundary encompasses approximately 24 square miles, and is shown on Figure 2. This area has 

been utilized primarily for ranching and farming for many years. In 1969, a public water system 

was constructed with assistance from the U.S. Soil Conservation Service (SCS) to deliver potable 

water to the rural residents who had settled in the area, because groundwater wells had been 

proven infeasible. This water system was supplied first by a shallow alluvial well, which 

eventually silted up and stopped producing. An infiltration gallery was constructed under the North 

Platte River to replace the well in 1979. 

Approximately 30 residences are served by the Poison Spider water system, most all of 

which are situated on large tracts of land. Many of the landowners also use the potable water to 

supply livestock needs particularly during the cold winter months. 

There are two significant problems with the water system. The primary problem is that the 

water supplied by the infiltration gallery is of poor quality and does not meet many of the current 

or proposed federal drinking water regulations. Many times, the water exceeds the federal limits 

for turbidity. In addition, without the benefit of filtration capabilities at the river intake facility, 

silts which can enter the intake have been able to work their way throughout the distribution system 

and affect in-house plumbing systems. 

In 1985, requirements imposed by the U.S. Environmental Protection Agency (EPA) 

resulted in mandatory installation of packaged reverse osmosis water treatment systems in each 

customers home, typically under the kitchen sink. These units are intended to improve the water 

quality sufficiently enough to meet the present EPA drinking water standards. 
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FIGURE 1 

PROJECT LOCATION MAP 

POISON SPIDER 
WATER SUPPLY PROJECT 
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The other significant problem is the small size of the water distribution system piping. 

There are several miles of 1, 11/2 and 2-inch diameter piping in the system. The small diameter 

limits the system's hydraulic capacity so that all users must store water in buried cisterns and 

repump the water into the house to meet household demands. 

In May, 1991, Poison Spider Water Company received notification from the EPA that the 

water system would be required to meet newer and more stringent drinking water regulations by 

June of 1993. Following some preliminary investigations by the Poison Spider Water Company, 

Civil Engineering Professionals, Inc. (CEPI) was contracted to perform a feasibility study 

investigating water supply options that would enable the system's water to comply with the new 

drinking water regulations. A Preliminary Design Report was written by CEPI in September, 1991 

and was used by the Poison Spider Water Company to apply to the Wyoming Water Development 

Commission (WWDC) for funding assistance to connect the water system to the nearby Pioneer 

Water and Sewer District (PWSD) water supply system. WWDC concerns with deficiencies in the 

existing distribution system lead to the selection of CEPI to perform this Level II Feasibility Study 

which began in 1992. In an effort to qualify for state grant and loan funding and upgrade the 

water system, Poison Spider Water Company took action to form a legally recognized entity. The 

Poison Spider Improvement and Service District, (hereinafter referred to as the District or as 

Poison Spider), was formed and approved by the Natrona County Commissioners in January, 1993. 

Prior to the completion of the Level II Feasibility Study, interim investigations were 

performed to evaluate alternate water sources. This delayed completion of the Study, prompting 

further action by the EPA. On May 24, 1994, the EPA issued an Administrative Order requiring, 

among other things, a resolution to the District's violations by August 31, 1995. 

Section 2 .. Evaluation of Existin2 Water Supply System 

The first portion of this section presents an introduction to the Safe Drinking Water Act 

(SDWA) regulations and their potential impacts on the District's water system. The remainder of 

the section provides an evaluation of the existing water supply system. 

Regulations 

The 1974 SDW A established definitions for "public water systems" and mandated that 

Primary Drinking Water Regulations be established for a number of chemical, physical and 

biological constituents. Following passage of this law, the U. S. Environmental Protection Agency 
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(EPA) promulgated National Interim Primary Drinking Water Regulations which went into effect 

in June 1977. 

Amendments were made to the SDWA and became law in June 1986. The Amendments 

empower EPA to set enforceable standards for contaminants in drinking water based upon the level 

of removal that can be achieved using "best available technology" (BAT). The Amendments also 

give EPA the power to enforce standards by issuing administrative enforcement orders. A schedule 

for implementation of major SDW A regulations is given in Table 2-2. 

The rules/regulations which affect the District's water system the most are the Surface 

Water Treatment Rule (SWTR) and the Coliform Rule. The SWTR states that all surface water 

must be filtered to reduce turbidity to a level of 0.5 NTU or less. The primary objective for 

reducing the turbidity is to maximize removal of microbial contaminants such as Giardia lamblia, 

and enteric viruses. Under the SWTR, all water must be disinfected. Disinfection of filtered water 

must achieve 99.9 percent (3-log) removal of Giardia cysts and 99.99 percent (4-log) removal of 

enteric viruses. To achieve these removal/inactivation levels, adequate contact time with a 

disinfectant concentration such as chlorine must be maintained. In addition, the SWTR requires 

a minimum disinfectant residual of 0.2 milligrams per liter must be maintained in the water 

entering the distribution system, and a detectable disinfectant residual must be maintained in all 

parts of the distribution system. 

The Coliform Rule governs the total coliform levels allowed in the distribution system. The 

rule eliminates the previous maximum contaminant level of 1 per 100 milliliters and defines 

compliance as zero coliforms in the system. Non-compliance is defined when a positive test for 

coliforms occurs. The rule also expands the monitoring requirements for coliforms. 

Existing Water Supply System 

A field investigation of the existing water supply system was performed in July of 1992. 

A map of the water system is given in Figure 2. A brief summary of each of the major system 

components is given below. 

• River Intake Facility: The river intake facility was constructed in 1979 and is classified by 

EP A as a surface water source. The intake portion of the facility consists of two 4-inch 

well screen buried horizontally in the alluvial sands five feet below the river bottom. The 

intake screens were designed to be backwashed to maintain their capacity of 120 gpm. 

Water is chlorinated and then pumped from the intake wet well into the distribution system. 
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I 

TABLE 2-2 

I 
SDW A SCHEDULE (1) 

ContaminanURule Date Proposed Date Promulgated Implementation Date 

Fluoride 1111985 04/1986 1011987 

Phase I VOCs 1111985 07/1987 0111989 

Surface Water Treatment 1111987 06/1989 06/1993 
Rule (SWTR) 

Enhanced SWTR 10/1994 12/1996 06/1998(2) 

Coliform Rule 1111987 0611989 12/1990 

Lead and Copper Rule 08/1988 06/1991 01/1992; 07/1992; 
(LCR) 07/1993(3) 

Phase II SOCs and IOCs 05/1989 0111991 07/1992 

Phase V SOCs and IOCs 07/1990 0711992 0111994 

Arsenic 0311995 0311997 09/1998 

Sulfates 1011994 1211995 0511997 

Radionuc1ides 07/1991 0411995 10/1996 

Information Collection Rule 02/1994 10/1994 0411996(4) 

(ICR) 

Stage 1 Disinfection DBPs 1011994 12/1996 0611998(2) 

Stage 2 DisinfectionlDBPs 1011994 0612000 0112002 

Groundwater Disinfection 08/1994 08/1996 02/1998 

(\) All dates later than 03/93 are anticipated dates based on the latest information available from 
EPA. 

(2) Compliance dates for large systems. Systems serving under 10,000 people generally have an 
additional 18 months to comply. 

(3) Implementation date is 01192 for large systems, 07/92 for medium systems, and 07/93 for small-
sized public water systems. 

(4) Because of its' small size, the ICR will not affect the Poison Spider water system. 
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• Booster Pumping Station and Storage Tank: Water is pumped from the river intake north 

under the North Platte River and westward to a buried 10,000 gallon steel water storage tank. 

Water is then repumped by a booster pumping station to the customers further out in the 

District. The pump station only has one pump which operates continuously. There is no 

upper system storage, so it is not uncommon for the system's users to be without water for 

several days at a time when the pump fails or needs repairs. 

• Transmission/Distribution System: The water transmission and distribution systems were 

constructed in 1970. The piping is small diameter polyvinyl chloride piping ranging from 4 

to I-inch in diameter and pressure rated at 160 to 200 psi. Most of the piping is buried below 

the frost line depth of 5 feet, however, there are some known areas where the depth of cover 

may not adequately protect the pipe from freezing. Each service location typically has an 

underground service pit with a "dole" valve and a pressure reducing valve if needed. The dole 

valve is intended to control the flow to the customer at a rate of 1/2 gpm. :Each user has a 

buried cistern which is filled by the continual operation of the booster pumping system. Some 

cisterns have a float valve to shut off the service flow when the tank fills. Many of the users 

who also have livestock, let the cistern overflow to a stock watering tank or pond. The 

cisterns serve to store water for each user's own use. The 1/2 gpm flow from the water 

supply will not meet household demands so each user has a pumping system which pumps 

water from the cistern to the house at flow rates needed to meet household demands. 

Section 3 - Water Supply Alternatives 

Three alternatives for obtaining a more reliable water supply were evaluated, and are briefly 

summarized below. 

Alternative No.1 - Connection to Pioneer Water and Sewer District System: 

Alternative No.1 would involve constructing a 6-inch diameter water supply pipeline from the 

District's water system to connect to the existing PWSD water main along Zero Road which serves 

the Poison Spider School. A meter, pressure reducing valve and chlorination capabilities would 

be located at the point of connection. This connection would allow the District to abandon the 

existing intake, booster station and buried water storage tank. The cost to purchase water from 

PWSD would be $3.00 per 1000 gallons. Because of the high cost of purchasing water, three 

options were developed for metering the water. 
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Option 1 assumes the District would continue operating the distribution system as always, 

continuous flows to the cistern. 

Option 2 assumes the District would install meters on all the services. In addition, a level 

control device would be installed on each cistern to encourage water conservation. This option 

contains a drawback in that stopping the continuous flow of water in the distribution system may 

result in freeze-ups in the pipelines that are not buried below the frostline. 

Option 3 is similar to Option 2, but assumes less expensive water will be available in the near 

future when the Regional water system goes into operation. Wholesale water would then be 

available to the District at a rate estimated to be $1.50 per 1000 gallons. 

Alternative No.2 - Groundwater Supply: 

Alternative No.2 includes drilling a deep well into the Lakota formation. The well would be 

located along the base of Emigrant Gap ridge. The existing river intake, booster station and buried 

water storage tank would be abandoned. A new 6-inch diameter pipeline would be constructed 

from the well to a 65,000 gallon water storage tank located near the well. The 6-inch diameter 

pipeline would replace a portion of the existing 11/2 inch diameter pipeline to improve the flows 

in the distribution system. Similar to Options 1 and 2 in Alternative No.1, this alternative was 

evaluated with and without service connection improvements. 

Alternative No. 3 - Alluvial Well Supply: 

Alternative No. 3 involves the replacement of the river intake screens with an alluvial well 

drilled in close proximity to the existing river intake facility. This alternative would allow use of 

part of the existing intake facility as part of the supply system. In addition to the well, a new 

50,000 gallon water storage tank and pipeline similar to Alternative No.2 would be needed to store 

water and improve distribution system flows. The existing booster station would be improved and 

an additional 5,000 gallon water storage tank installed to supplement the storage provided by the 

existing buried tank. This alternative was also evaluated with Options 1 and 2. 

Section 4 - Preliminary Cost Estimates 

Cost estimates for the alternatives are summarized in Table 4-1. 
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TABLE 4-1 

SUMMARY OF COSTS FOR WATER SUPPLY ALTERNATIVES 

Alternative Description Option 1 Cost Option 2 Cost Option 3 

No. 1 PWSD Connection $444,456 $562,824 N/A 

No.2 Deep Well 798,054 916,332 N/A 

No. 3 Alluvial Well 629,926 748,204 N/A 

Estimated monthly user charges to fund the improvements and pay for system operation and 

maintenance for each alternative are given in Table 4-2. Assumptions used in developing user 

charges are given below. 

• All transmission and water supply improvements would be funded with a 67 % grant and 33 % 

loan from the WWDC. Terms of the loan are 30 years, 4 % interest. 

• All service and distribution system improvements would be funded with a 50% grant and 50% 

loan from the State Farm Loan Board. Terms of the loan are 30 years, 71A % interest. 

• The system includes 30 water users. 

• O&M costs are estimated to be $3,600 per year and include a part-time operator, meter 

reading and billing costs, sampling, testing, and occasional repairs. 

• Sinking fund is intended to build an account for replacement of system components. 

• The current debt on the existing water system will continue to be included in the monthly 

water charge at $15.00 per customer. 

• The average water user is expected to use 12,000 gallons of water per month. 
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TABLE NO. 4-2 
Poison Spider Water Supply Project 

Summary of Estimated Monthly User Charges 

ALTERNATIVE NO.1 ALTERNATIVE NO.2 ALTERNATIVE NO.3 

Continuous Flow Conserve Conserve/Regional Continuous Flow Conserve Continuous Flow Conserve 
A B C A B A B 

Option 1 Debt Payment, no meters 23.55 23.55 23.55 42.71 42.71 33.71 33.71 
Option 2 Debt Payment for meters NA 13.60 13.60 NA 13.60 NA 13.60 
Water Cost 90.00 45.00 22.50 9.00 4.50 9.00 4.50 
Sinking Fund 4.00 4.00 4.00 7.00 7.00 7.00 7.00 
O&M 5.00 10.00 10.00 14.00 19.00 14.00 19.00 
Current Debt 15.00 15.00 15.00 15.00 15.00 15.00 15.00 

Totals $137.55 $111.15 $88.65 $87.71 $96.81 $78.71 $92.81 



Section 5 - Interim Investieations into Alternative No.3 

Upon the Board's review of the water supply alternatives and costs, it was decided that none 

of the alternatives were economically attractive. During the course of the Phase I Alternative 

evaluation, substantial progress was made toward the formation of a Regional water system that 

would include the Poison Spider area. The decision was therefore made to delay completion of 

the study while a new alluvial well was drilled near the river intake. If an adequate supply of 

water could be provided directly to the wet well of the intake facility, the District's immediate 

needs could be n1et through the existing system. Utilizing this approach with minimal system 

improvements appeared to be a viable interim solution for the District until the Regional water 

system was placed in service. 

In July, 1994, two shallow alluvial· wells were drilled near the intake facility. It was hoped 

that a 50 gpm well could be successfully developed. In a report prepared by the 

driller/geohydrologist, it was concluded that the North Platte River alluvial aquifer in the vicinity 

of the intake is not capable of meeting the water supply needs of the District. Alternative No. 3 

was therefore deemed to be unfeasible. 

With the successful formation of a Regional water system Joint Powers Board (JPB) in June 

of 1994, the reality of a less expensive reliable water source seemed more promising than ever. 

In September of 1994, the District's Board again turned its attention to Alternative No.1, the 

Pioneer connection. 

Section 6 - Selected Alternative 

Alternative No.1, the Pioneer connection, was chosen by the District as the selected 

alternative. A conceptual design was prepared to better define the pipeline alignment and 

appurtenant needs. The pipeline would be located within the right-of-way for 12 Mile Road, and 

within existing waterline easements. At the connection point with the PWSD system, a vault would 

be provided to house a master water meter, a pressure reducing valve, and the capability to add 

a chlorination unit in the future. Air and vacuum release valves would be installed at high points 

along the pipeline, and a pressure reducing valve would be installed to reduce operating pressures 

at the south end of the system. Piping modifications would be made at the booster station and 

intake facility to abandon these two facilities. 
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There are several known locations where existing waterlines are shallow and could be 

susceptible to freezing once the continuous flow conditions of the system are restricted. Other 

similar problem areas are suspected as well. As a part of this project, these deficiencies will need 

to be identified, and pipelines lowered as needed. 

Water meters would be installed on each individual service line throughout the District. The 

meters would be set in buried frostproof meter pits near the point where the service line leaves the 

existing water main, so the meters would be located within the existing easements. Level control 

valves would be installed by the homeowners in the cisterns that don't presently have them, to 

control water flow and eliminate wasting of water. 

The estimated construction cost for the selected alternative is $708,316. Of that total, 

$627,096 is believed to be eligible for funding from the WWDC, and $81,220 from the Farm Loan 

Board (FLB). 

Section 7 - Economic Analysis of Selected Alternative 

The "ability to pay", as used in this Study, is the financial burden that can be reasonably 

assumed by the residents of the Poison Spider Improvement and Service District to pay for the 

water supply system and proposed improvements. One way to assess a "reasonable financial 

burden" is to evaluate the current water rates in the District. Currently, over half of the service 

locations serve livestock uses as well as domestic use. Monthly bills vary from $32.20 to $293.50, 

the average being $63.20. Four of the largest water users pay monthly rates well over $100, while 

a typical residence pays $32.20 monthly, half of which funds the rental of a reverse osmosis water 

filtration unit previously required by EPA. 

The Study assumes that the capital construction costs of the project should be shared equally 

among the 30 customers on the billing list. (There are 35 service locations because several of the 

large water users draw water at multiple locations, all of which will need to be metered.) All users 

including the livestock water users, would pay in proportion to the amount of water used. This 

approach should provide the most equitable distribution of fixed monthly costs among the domestic 

users, and fairly assess the larger users for the amount of water actually used. 

The anticipated funding scenario for the project is described as follows: 
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• 67 percent of the WWDC eligible costs would be funded through a WWDC grant. 

• 33 percent of the WWDC eligible costs would be financed with a 30-year WWDC loan at 4 

percent interest. (All transmission pipelines and appurtenances less the meters and service 

costs.) 

• 50 percent of the non-WWDC eligible costs would be funded through a State Farm Loan 

Board (FLB) grant. (Water meter and service costs) 

• 50 percent of the non-WWDC eligible costs would be financed with a 30-year FLB loan at 7114 
percent interest. 

Table 7-1 presents a refined summary of the WWDC financing and debt retirement costs for 

the project, less the cost of installing water meters. Table 7-2 indicates the FLB financing and debt 

retirement costs for the installation of water meters. It is assumed that the traditional debt 

repayment through annual property tax assessments issued by the County Assessor would be used 

to amortize the two state loans. The total annual assessment per user is estimated to be $499. 

Earl Y loan payoffs could be arranged through the Board. 

TABLE 7-1 
REFINED WWDC FINANCING AND DEBT RETIREMENT SUMMARY 

ESTIMATED WWDC LOAN ANNUAL PROPERTY 
PROJECT COST WWDC GRANT (4%, 30 YEARS) ASSESSMENT IUSER* 

$627,096 $420,154 (67%) $206,942 $399 

*NOTE: Assumes 30 customers. 

TABLE 7-2 
REFINED FLB FINANCING AND DEBT RETIREMENT SUMMARY 

ESTIMATED FLB GRANT FLB LOAN ANNUAL PROPERTY 
METER COSTS (50%) (7 'A %, 30 YEARS) ASSESSMENT IUSER * 

$81,220 $40,610 $40,610 $100 

*NOTE: Assumes 35 meter installations. 
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An anticipated monthly water user fee was developed for a typical household in the District 

and is summarized in Table 7-3. The same assumptions were used in developing the fee as 

discussed in Section 4, except that the cost of purchasing water is $2.00 per 1,000 gallons rather 

than $3.00. 

TABLE 7-3 
REVISED MONTHLY WATER USER RATES 

FOR THE A VERAGE HOUSEHOLD 

ITEM MONTHLY COST 

Water Purchase Cost $24.00 
O&M Cost 10.00 
Sinking Fund 4.00 
Current Debt Retirement 15.00 

Estimated Total Monthly Water Rate $53.00 

The total combined cost for debt repayment (if assessed on a monthly basis) and water system 

usage costs is anticipated to be $94.00 per month for the average user. These costs are expected 

to decrease significantly when wholesale water from the Regional water system becomes available. 

Section 8 - Implementation 

The project should be implemented as soon as possible in order to comply with the EPA 

Administrative Order requiring compliance by August 1995. Funding assistance for the project 

is expected to become available in January 1995, and March 1995 from FLB and WWDC funds, 

respectively. 
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The following ambitious project schedule will enable the project to be constructed by August 

1995. 

October 20, 1994 

November 1, 1994 

January, 1995 

March, 1995 

April, 1995 

May, 1995 

June-August, 1995 

Executive Summary 

Submit FLB Funding Application 

Submit WWDC Level III Funding Application 

Receive FLB grant 

Receive WWDC grant 

Execute mortgages, notes and agreements with the WWDC 

Final design, prepare bid documents 

Bid and Construct Project 
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