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GENERAL 

SECTION 1 

INTRODUCTION 

This section presents background information about the Poison Spider Water Supply Project, 

and provides an introduction to this Level II Feasibility Study. 

STUDY BACKGROUND 

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 1-1. The service area 

boundary encompasses approximately 24 square miles, and is shown on Figure 1-2. This area has 

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

was constructed to deliver potable water to the rural residents who had settled in the area, because 

groundwater wells had proven infeasible. The 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. Wastewater collection and 

treatment is provided by on-site septic tank/leach field systems. The service area is accessed on 

the south by Bessemer Road (County Road 308), and on the north by Poison Spider Road (County 

Road 201), both paved roads. County roads 306, 307, 311, 312, 313 and 314, all graveled 

roadways maintained by Natrona County, access the interior of the service area. Many of the 

existing Poison Spider water supply pipelines run within the rights-of-way of these county roads. 

The primary problem with the water system 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. Turbidity is a measure of the clarity of water. From a treatment standpoint, turbidity 

is an indicator of suspended materials, some of which could be undesirable organisms which carry 

disease. Turbidity also tends to interfere with the effective use of chlorine disinfection. 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. The 

turbid water results in numerous customer complaints and usually requires the customer to launder 

clothes "in town" where the water is clear. 
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In 1985, requirements imposed by the U.S. Environmental Protection Agency (EPA) 

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

customers home, typically under the kitchen sink. These units add approximately $15 to the 

monthly water bill of each customer, and are apparently able to improve the water quality 

sufficiently enough to meet the present EPA drinking water standards. Their shortfall, of course, 

is that they treat only the drinking water supply within the kitchen area, while the water used in 

other parts of the home remains untreated. 

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

system would be required to meet newer and more stringent drinking water standards (particularly 

filtration) by June of 1993. Following some preliminary investigations performed by the Poison 

Spider Water Company, Civil Engineering Professionals, Inc. was contracted to perform a 

feasibility study to investigate water supply options that would enable the system's water to comply 

with the new drinking water standards. A Preliminary Design Report was completed 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 led to the contract under which this study was 

prepared. In an effort to qualify for state grant and loan funding, Poison Spider Water Company 

took action to form an Improvement and Service District. 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 alternative water sources. These investigations 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. 

A copy of this order is included in the Appendix. 

SCOPE OF THE STUDY 

The purpose of this Level II Feasibility Study is to determine the feasibility of supplying 

treated water to the residents in the Poison Spider area. The Phase I portion of the report presents 

evaluations of alternative water supplies, and develops cost estimates for each. Phase II provides 

a conceptual design and refined cost estimate for the preferred alternative. 
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ORGANIZATION OF THE REPORT 

This report is organized into two phases. 

Phase I - Analysis of Alternatives 

Following the introductory information presented in Section 1, Section 2 provides an 

introduction to the Safe Drinking Water Act regulations and then an evaluation of the existing 

water system. Section 3 presents a discussion of the water supply alternatives. Preliminary 

designs, cost estimates and corresponding user rate estimates for the alternatives are presented and 

discussed in Section 4. Section 5 discusses interim investigations performed as part of Alternative 

No.3, which included an effort to drill a new alluvial well to replace the river intake as a supply. 

Phase n - Conceptual Desi&n 

Section 6 presents the conceptual design and refined cost estimates for the selected alternative, and 

Section 7 presents an economic analysis for funding the selected alternative. Section 8 then 

addresses project implementation. Between Phase I and Phase II, and over the course of time, 

several notable changes affected the direction of the study. Substantial progress was made in 

negotiating a feasible water purchase agreement between the District and Pioneer Water and Sewer 

District. Also, favorable progress with the Natrona County Regional Water Supply Study resulted 

in the proposed Poison Spider system being included in the proposed Regional water system. By 

participating in the Regional water system, the District should be able to purchase wholesale treated 

water at a lower price than from the PWSD. 

PREVIOUS REPORTS 

PS-SECI 

Previous reports utilized in completing this study are listed below. 

• Natrona County Regional Water System Project, Level I, prepared by James M. 

• 

Montgomery Consulting Engineers, Inc. in May 1990, hereinafter referred to as the 

"Regional Water System Study". 

Poison Spider Water Company Preliminary Design Report, prepared by Civil 

Engineering Professionals, September, 1991. 

1 - 5 
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SECTION 2 

EVALUATION OF EXISTING WATER SUPPLY SYSTEM 

This section presents in part, an introduction to the Safe Drinking Water Act (SDW A) 

regulations, and their potential impacts on the Poison Spider water supply system. The information 

and results presented herein will be used to evaluate feasible means of water treatment and supply 

for the District. The first portion of this section provides a brief discussion to the federal drinking 

water regulations which will affect the District's water system. The remainder of the section 

provides an evaluation of the existing water supply system. 

WATER TREATMENT REGULATIONS 

An evaluation of the District's water supply system and the development of alternatives 

must begin with an assessment of current, proposed, and anticipated federal drinking water 

regulations. 

The Safe Drinking Water Act of 1974 

The 1974 Safe Drinking Water Act (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. The Poison Spider water supply system is 

classified as a "public water system" and therefore must comply with the federal regulations. 

These regulations consist of maximum contaminant levels (MCLs) for individual contaminants and 

identified treatment technologies that could be used to comply with the MCLs. Following passage 

of this law, the United States Environmental Protection Agency (EPA) promulgated National 

Interim Primary Drinking Water Regulations, which went into effect in June 1977. These 

regulations established MCLs for ten inorganic chemicals (lOCs) six organic chemicals, two 

categories of radioactive contaminants, turbidity, and coliform organisms. An MCL for total 

trihalomethane (TTHM) compounds was added in 1979, and the MCL for fluoride was revised in 

April 1986. 

The 1986 Safe Drinking Water Act Amendment 

Amendments to the 1974 SDWA became law in June 1986. In passing these amendments, 

Congress determined that it is the responsibility of the federal government to determine what 
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constitutes "safe" drinking water. The Amendments empower the EPA to set enforceable standards 

for contaminants in drinking water based upon the level of removal that can be achieved using the 

"best-available technology" (BAT). The Amendments also give EPA the power to enforce 

standards by issuing administrative enforcement orders, rather than the time-consuming (and largely 

ineffective) process of obtaining court orders to correct system deficiencies. 

The Amendments require EPA to develop regulations and exercise stricter control of trace 

contaminants, many of which were unknown when the original SDW A was passed. The 1986 

SDW A Amendments required EPA to develop standards for 83 specific contaminants or 

contaminant groups by mid-1989. In addition, Congress mandated that the EPA develop 

(1) regulations to require all drinking water systems to disinfect their water and (2) criteria under 

which surface water systems would be required to provide filtration. Other requirements include 

limitations on the use of lead in the installation and repair of water distribution facilities, a revised 

MCL for lead, monitoring requirements for various "unregulated contaminants", and revised 

criteria for coliforms in treated water. These specific requirements are discussed in more detail 

hereinafter. 

Under the amended SDW A, EPA is required to publish a "Drinking Water Priority List" 

of additional contaminants which may require future regulation. This priority list must be updated 

and published every three years. EPA must propose National Primary Drinking Water Regulations 

(NPDWRs) and MCLs for at least 25 contaminants from this list within 24 months of publication 

and promulgate NPDWRs and MCLs for these contaminants within 36 months of publication. The 

first Drinking Water Priority List, published on January 22, 1988, consists primarily of various 

pesticides, disinfectant residuals, and disinfection byproducts. 

Regulation of Initial Contaminants 

The initial contaminants identified for regulation in the 1986 SDW A Amendments are 

summarized in Table 2-1. At present, MCLs or treatment techniques have been promulgated for 

volatile organic chemicals (VOCs), synthetic organic chemicals (SOCs), IOCs, microbial 

contaminants, and turbidity. A schedule for the implementation of the SDW A regulations is given 

in Table 2-2. 
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Surface Water Treatment Rule 

EPA published the proposed Surface Water Treatment Rule (SWTR), on November 3, 

1987. The primary purpose of the SWTR is to protect the public from waterborne diseases. The 

SWTR was finalized on June 29, 1989, and specifies mandatory filtration and disinfection of 

surface water supplies. The SWTR has the greatest immediate affect on the District's water system 

because the present infiltration gallery is considered as a surface water supply. Major requirements 

of the SWTR are summarized below. 

Turbidity. Under the SWTR, all surface water must be filtered. The MCL for 

conventionally filtered water turbidity has been reduced from the current 1 nephelometric 

turbidity unit (NTU) to 0.5 NTU, and 95 percent of all samples analyzed must meet the 

revised criteria. The SWTR turbidity requirements for diatomaceous earth filtration (DE) 

are less stringent than for conventional treatment with filtration. Filtered water turbidity 

must be"::;'l NTU in 95 percent of the measurements for each month. At no time can the 

filtered water turbidity exceed 5 NTU. The primary objective for reducing the MCL is to 

maximize removal of microbial contaminants such as Giardia lamblia (Giardia) cysts and 

enteric viruses which are disease causing organisms. 

It should be emphasized that the SWTR addresses turbidity of the "filtered" water. 

Subsequent addition of chemicals for corrosion control, pH adjustment, and/or fluoridation 

which may increase turbidity above the 0.5 NTU requirement is, therefore, permissible to 

the extent that the treated water turbidity does not exceed 5 NTU at any time. 
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TABLE 2-1 

CONTAMINANTS SCHEDULED FOR REGULATION 
UNDER 1986 SDWA AMENDMENTS 

INORGANICS 

Antimony Fluoride 

Arsenic Lead 

Asbestos Mercury 

Barium Nickel 

Beryllium Nitrate 

Cadmium Nitrite 

Chromium Selenium 

Copper Sulfate 

Cyanide Thallium 

ORGANICS 

Endrin Vydate 

Toxaphene Polychlorinated Biphenyl (PCB) 

Aldicarb Acrylamide 

Diquat Dinoseb 

Carbofuran Xylene 

Toluene Heptachlor 

1,1,2-Trichloroethane 2,4,5-TP 

PAHs Dalapon 

Phthalates Glyphosate 

Dibromochloropropane Epichlorohydrin 

Pichloram 2,3,7,8-TCDD (Dioxin) 

Heptachlor Epoxide Simazine 

Ethylbenzene Atrazine 

Lindane 1,2-Dichloropropane 

2,4-D Pentachlorophenol 

Chlordane Ethylene Dibromide (EOB) 

Endothall Hexachlorocyclopentadiene 

Alachlor Aldicarb Sulfone 

Adipates 

VOLATILE ORGANIC CHEMICALS 

Trichloroethylene Benzene 

Tetrachloroethylene Chlorobenzene 

Carbon Tetrachloride Dichlorobenzene 

1,1,1-Trichloroethane Trichlorobenzene 

1,2-0ichloroethane 1,I-Dichloroethylene 

Vinyl Chloride Trans-l,2-Dichloroethylene 

Methylene Chloride cis-I,2-0ichloroethylene 

RADIONUCLIDES 

Radium 226 and 228 Gross Alpha Particle Activity 

Beta Particle and Photon Radioactivity Radon 

Uranium 

MICROBIOLOGICAL AND TURBIDITY 

Total Coli forms Viruses 
Turbidity Standard Plate Count 

Giardia lamblia Legionella 
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I 
TABLE 2-2 

I 
SDWA SCHEDULE(l) 

ContaminantlRule Date Proposed Date Promulgated Implementation Date 

Fluoride 1111985 0411986 10/1987 

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 11/1987 06/1989 12/1990 

Lead and Copper Rule 0811988 06/1991 0111992; 0711992; 
(LCR) 07/1993(3) 

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

Phase V SOCs and IOCs 07/1990 07/1992 0111994 

Arsenic 03/1995 03/1997 09/1998 

Sulfates 10/1994 12/1995 05/1997 

Radionuclides 07/1991 04/1995 1011996 

Information Collection Rule 02/1994 10/1994 04/1996(4) 
(lCR) 

Stage 1 Disinfection DBPs 10/1994 12/1996 06/1998(2) 

Stage 2 Disinfection/DBPs 10/1994 06/2000 0112002 

Groundwater Disinfection 08/1994 08/1996 02/1998 

(I) 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. 

Disinfection. As directed under the revised SDW A, EPA established new criteria for 

the regulation of five microbial contaminants in drinking water which is derived from 

surface supplies: Giardia cysts, enteric viruses, Legionella, heterotrophic bacteria, and 

coliforms. EPA has recognized that it is neither economical nor technologically feasible 

to measure these contaminants on a regular basis. The EP A has, therefore, 

promulgated treatment techniques which will result in removal and/or inactivation of 

these microbial contaminants, with primary focus on controlling Giardia cysts and 
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enteric viruses. When these two contaminants are effectively removed or inactivated, 

the remaining three are also reduced to acceptable levels. The treatment techniques 

specified in the SWTR require that a minimum of 3-log (99.9 percent) and 4-log 

(99.99 percent) removal and/or inactivation be achieved for Giardia cysts and enteric 

viruses, respectively. 

For utilities which filter, disinfection is required to maintain a minimum disinfectant 

residual of 0.2 milligrams per liter (mg/L) for all water entering the distribution 

system. The SWTR also requires that a "detectable" disinfectant residual be maintained 

within the distribution system for a minimum of 95 percent of all samples analyzed (on 

a monthly basis). Where no residual is detected and a heterotrophic plate count (HPC) 

analysis indicates less than 500 colonies per milliliter (mL) , the sample will be 

considered acceptable. Sampling frequencies and locations must be the same as 

required by the Coliform Rule. 

The EPA recommends disinfection treatment criteria in the SWTR Guidance Manual. 
This document provides a method for determining the disinfection residuals and contact 

times that must be maintained in order to achieve effective inactivation of Giardia cysts 

and enteric viruses. Disinfection efficiency is to be evaluated through the use of CT 

values. CT values are the product of the disinfectant concentration, C, and the contact 

time, T, at the point of residual measurement. The CT values have been developed 

within controlled laboratory environments for a wide range of temperature, pH, and 

disinfectant residual conditions. CT values for disinfection with free chlorine are 

dependent upon water temperature, pH, and the chlorine residual. For disinfection with 

ozone, chlorine dioxide, and/or monochloramine, CT values are dependent only upon 

water temperature when pH is between 6 and 9. CT values increase as water 

temperatures decrease and, for free chlorine, as pH values increase. Disinfection 

contact times used in calculating the degree of disinfection are determined by field 

studies using tracer compounds, or estimated using a fraction of the theoretical plug

flow detention time. This later approach is discussed in the Guidance Manual. CT 

values for inactivation of Giardia cysts and enteric viruses by monochloramine are high 

enough to limit future use of this compound strictly to secondary disinfection and/or 

maintenance of disinfectant residuals within distribution systems. 

The EPA has recognized that Giardia cysts are readily removed by efficiently operated 
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conventional treatment facilities using coagulation, flocculation, sedimentation, and 

granular media filtration. Therefore, credit for 99.7-percent (2.5-log) cyst removal and 

99-percent (2-log) virus removal is allowed for conventional treatment. Consequently, 

disinfection provisions must achieve a minimum additional 30-percent (0.5-log) 

inactivation of Giardia cysts and 99-percent (2-log) inactivation of viruses. For DE 

filtration facilities, EPA has allowed credit for 99 percent (2-log) cyst removal and 90 

percent (I-log) inactivation of viruses. 

Coliform Rule 

On June 29, 1989, EPA promulgated revisions to the current regulation governing total 

coliform levels in water distribution systems. The revised rule eliminates the previous MCL and 

defines compliance as zero coliforms in the system, and non-compliance as a positive test for 

coliforms in the system. The rule also expands current coliform monitoring requirements and 

specifies new MCLs. Major requirements of the revised rule are as follows: 

• Compliance is based on the presence/absence of total coliforms, rather than specific 
coliform density levels. 

• Up to 5 percent of the monthly samples analyzed may be coliform-positive for systems 
analyzing at least 40 samples per month. 

• Only one sample per month may be coliform-positive for systems which analyze less 
than 40 samples per month. 

• Limits for heterotrophic bacteria have been established, based on potential HPC 
interference during coliform analysis. 

• Fecal or Escherichia coliform levels must be monitored for each sample where the 
presence of total coliforms is indicated. 

EPA recently modified the Total Coliform Rule to allow a variance procedure for utilities 

encountering nonfecal biofilm problems in their distribution systems. Some coliform species, 

which are not classified as fecal, produce positive analytical results in total coliform and fecal 

coliform tests. 
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Lead and Copper Rule 

The Lead and Copper Rule (LCR), which establishes primary drinking water standards for 

lead and copper, was promulgated in June 1991. All water systems must comply with the 

regulation, and the installation and operation of optimal corrosion control treatment may be 

required. Although determining compliance is beyond the scope of the present study, a 

summary of the LCR is provided here to introduce its effects on the District's water system. 

The LCR establishes action levels for both lead and copper. Based on first-draw samples 

collected at taps within the distribution system, lead and copper concentrations must be less than 

or equal to 0.015 mg/L and 1.3 mg/L in 90 percent of the samples, respectively. A small- or 

medium-sized water system, one that serves fewer than 50,000 people, will be considered to 

have optimal corrosion control treatment if the first-draw action levels are met during two 

consecutive six-month sampling periods. 

If a water system exceeds the action levels during a monitoring period, an agreement is to 

be reached with the EPA Region VIII office regarding the installation of optimal corrosion 

control treatment. The system must then operate within EPA-designated optimal water quality 

control parameters and continue to conduct monitoring for lead and copper at taps and within 

the distribution system. Optimal corrosion control treatment is designed around (1) alkalinity 

and pH adjustment, (2) calcium hardness adjustment, and (3) the use of a phosphate or silicate 

based corrosion inhibitor or some combination of these three approaches. 

Monitoring of Unregulated Contaminants 

On July 8, 1987, the EPA published monitoring requirements for 51 VOCs and sacs. 

Monitoring for 34 of these chemicals is required for all systems. In addition, two additional 

chemicals, ethylene dibromide (EDB) and 1,2-Dibromo-3-chloropropane (DBCP), must be 

monitored if the EPA determines that the water supply is vulnerable to contamination by either 

or both. Monitoring for 15 additional chemicals is required at the discretion of the EPA. A 

listing of the unregulated contaminants is available from EPA. Systems serving more than 

10,000 consumers were to begin monitoring on or before January 1, 1988, and all community 

and nontransient, noncommunity water systems were to begin monitoring no later than 

January 1, 1991. The purposes of these monitoring requirements are as follows: 

• To establish "baseline" water quality data to assist in assessing the prevalence and levels 
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of the chemicals in United States water supplies. 

• To assist the EPA in evaluating appropriate future regulatory requirements for these 
chemicals. 

• To assist individual state regulatory agencies in assessing the relative contamination 
vulnerability of their water supplies. 

Disinfection Byproducts 

The current Interim Primary Drinking Water Regulations provide standards for four 

Disinfection Byproducts (DBPs) (chloroform, chlorodibromomethane, bromodichloromethane, 

and bromoform). All of these are regulated under the MCL for TTHMs. Consideration is now 

being given to regulating not only TTHMs, but also many other DBPs. The EPA is currently 

evaluating the health effects of the various disinfectants and their byproducts which are formed 

as a result of oxidation/reduction reactions. A list of the MCL goals for the byproducts which 

may be regulated are summarized in Table 2-3. 

The EPA is required under the SDWA to set the MCL as "close as is feasible" to the MCL 

goal (MCLG), with feasible defined to include analytical capabilities, Best Available Treatment 

(BAT) performance, and costs. For DBPs, this definition of feasible presents problems. The 

EPA has described two approaches to designate BAT for systems providing filtered water to 

more than 10,000 people. The first definition of BAT would be conventional treatment, with 

free chlorine as the final disinfectant for the distribution system. Estimated MCLs for TTHMs 

are 50 to 100 micrograms per liter (p.g/L) and for total haloacetic acids (THAAs), 30 to 

60 p.g/L. The second definition of BA T would be conventional treatment followed by granular 

activated carbon (GAC), with free chlorine as the final disinfectant. The likely MCL range for 

TTHMs would be 25 to 50 p.g/L and for THAAs, 10 to 15 p.g/L. This proposed regulation 

needs further refinement and consideration to balance public health protection with affordable 

cost and the feasibility of enforcement. 

The final DBP Rule will not be derived by the EPA alone, and it will likely be promulgated 

in two stages using new data that will be gathered by water systems subject to the provisions of 

the Information Collection Rule (lCR). Representatives from the different areas of the water 

industry are currently participating in a negotiated rule-making process to develop the DBP rule. 
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TABLE 2-3 

DISINFECTANTS AND DISINFECTANT BYPRODUCTS 

BEING CONSIDERED FOR REGULATION 

I 

Contaminant 

I 

Draft MCLG 

I (PglL) 

Bromate 0 

Bromodichloromethane 0 

Bromoform 0 

Chlorodibromomethane 60 

Chloroform 0 

Dichloroacetic Acid 0 

Trichloroacetic Acid 100 

Chloral Hydrate 5 

Chlorine (Free) 4,000 

Chloramine (Mono-) 3,000 

Chlorine Dioxide 800 

Chlorate HA(1) 

Chlorite 300 

(I)EP A is not going to promulgate a drinking water standard for chlorate, but will 

provide a Health Advisory (HA) to State drinking water programs. 
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Phase n SOCs and IOCs 

MCLs for Phase II contaminants were promulgated by EPA in January. 1991 and became 

effective in July 1992. Thirty-eight inorganic chemicals (lOCs) and organic chemicals are 

included in this new regulation. Table 2-4 lists the MCLs for the Phase II inorganic chemicals. 

Analytical methods do not presently exist to allow the accurate measurement of acrylamide 

and epichlorohydrin in water, so BAT treatment techniques were chosen in lieu of an MCL. 

Acrylamide is present in polyacrylamide, which is sometimes used as a coagulant or coagulant 

aid in the treatment of drinking water. The treatment technique for acrylamide limits the 

maximum dose of polyacrylamide to 1 mg/L, with acrylamide constituting a maximum of 

0.05 percent of the polyacrylamide. Epichlorohydrin is contained in coatings which are used 

on the surfaces of water storage and distribution facilities, in addition to being used as a 

flocculent in water treatment. The treatment technique for epichlorohydrin limits the maximum 

residual concentration to less than 0.01 percent at a maximum use rate of 20 mg/L. 

Table 2-5 lists MCLs for 10 volatile organic chemicals (VOCs) which are included in the 

Phase II regulation. With the exception of toluene, BAT for the removal of these 

10 contaminants is either the use of granular activated carbon (GAC) or packed tower aeration 

(PTA). Only GAC is recommended for the removal of toluene. 

Listed in Table 2-6 are additional contaminants regulated under the Phase II Rule. These 

pesticides and PCBs are grouped together as synthetic organic carbons (SOCs) and the BAT is 

GAC. Optional treatment for dibromochloropropane is PTA. 
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TABLE 2-4 

MCLs FOR PHASE n IOCs 

I 
Contaminant 

I 
MCL 

I (mg/L) 

Asbestos 7 million fibers/L 

Barium 2(1) 

Cadmium 0.005 

Chromium 0.1 

Mercury 0.002 

Nitrate as N 10 

Nitrite as N 1 

Total Nitrate and Nitrite as N 10 

Selenium 0.05 

(1) Reproposed MCL under the Phase II Rule. 
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TABLE 2-5 

MCLs FOR PHASE II VOCs 

I 
Contaminant 

I 
MCL 

I (mg/L) 

cis-l,2-Dichloroethylene 0.07 

1,2-Dichloropropane 0.005 

Ethylbenzene 0.7 

~onochlorobenzene 0.1 

0-Dichlorobenzene 0.6 

Styrene 0.1 

Tetrachloroethylene 0.005 

Toluene 1 

trans-l,2-Dichloroethylene 0.1 

Total Xylenes 10 
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I 
TABLE 2-6 

I 
MCLs FOR PHASE n SOCs 

I 
Contaminants 

I 
MCL 

I (mg/L) 

Alachlor 0.002 

Aldicarb 0.003 

Aldicarb Sulfoxide 0.004 

Aldicarb Sulfone 0.002 

Atrazine 0.003 

Carbofuran 0.04 

Chlordane 0.002 

Dibromochloropropane 0.0002 

2,4-D 0.07 

Ethylenedibromide 0.00005 

Heptachlor 0.0004 

Heptachlor Epoxide 0.0002 

Lindane 0.0002 

Methoxychlor 0.04 

PCBs as Decachlorobiphenyl 0.0005 

Pentachlorophenol 0.001 

Toxaphene 0.003 

2,4,5-TP (Silvex) 0.05 

Acrylamide "Treatment Technique" 

Epichlorophydrin "Treatment Technique" 
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Phase V Organic and Inorganic Chemicals 

The Phase V Rule was proposed in July 1990 and promulgated in July .1992. Included in 

this rule are MCLs for VOCs, IOCs, and SOCs. The MCLs for VOCs and IOCs included in 

the Phase V Rule are listed in Table 2-7. The remaining chemicals regulated under the Phase V 

Rule are SOCs, and MCLs for these Phase V SOCs are listed in Table 2-8. 

RadionucUdes 

The draft Radionuclides Rule was published in the Federal Register on July 18, 1991, and 

proposes new standards for Radium 226, Radium 228, radon, uranium, and gross beta/gross 

alpha activity. EPA received over 550 comments regarding the 300 pCi/L radon MCL. Many 

utilities will be affected by this MCL, and the EPA needs to balance the health risks of radon 

with the possible treatment costs for radon removal. Due to lobbying from the regulated 

community, Congress forbid EPA to spend any money on developing radon standards in fiscal 

year 1994, and EPA is rescheduling the promulgation of all radionuclide parameters. Data on 

the carcinogenicity of uranium is limited, and EPA is assuming that it is a carcinogen, because 
its chemical structure is similar to that of radium. The proposed radionuclide MCLs are 

presented in Table 2-9. 

Groundwater Disinfection Rule 

The draft of the Groundwater Disinfection Rule (GDR) was made available for public 

comment on July 31, 1992. The GDR will apply to groundwater sources that are not under the 

influence of surface water. Disinfection requirements, treatment techniques, operator 

qualifications, and MCL goals will be included. Further, all monitoring requirements will be 

outlined. Ultraviolet light disinfection and "natural" disinfection will be allowed. Disinfection 

performance will be based on virus inactivation, and disinfection practices must meet a specified 

minimum percentage inactivation-removal of viruses. The GDR will specify that a 0.2 mg/L 

disinfectant residual exist at the entry point to distribution at all times. Within the distribution 

system, a detectable residual or a heterotrophic plate count (HPC) concentration of < 500 mL 

will be required. 
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TABLE 2-7 

MCLs FOR PHASE V VOCS AND IOCs 

I 
Contaminant 

I 
MCL 

I (mg/L) 

VOCs 

Dichloromethane 0.005 

1,2,4-Trichlorobenzene 0.07 

1,1,2-Trichloroethane 0.005 

IOCs 

Antimony 0.006 

Beryllium 0.004 

Cyanide 0.2 

Nickel 0.1 

Sulfate Deferred(l) 

Thallium 0.002 

I 
(l)Deferred for more study by EPA. 

I 
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TABLE 2-8 

MCLs FOR PHASE V SOCs 

I 
Contaminant 

I 
MCL 

I (mg/L) 

Dalapon 0.2 

Di( ethylhexyl)adipate 0.4 

Di( ethylhexyl)phtalate 0.006 

Dinoseb 0.007 

Diquat 0.02 

Endothall 0.1 

Endrin 0.002 

Glyphosate 0.7 

Flexachlorobenzene 0.001 

Flexachlorocyclopentadiene 0.05 

Oxamyl (vydate) 0.2 

Benzo(a)pyrene 0.0002 

Picloram 0.5 

Simazine 0.004 

2,3,7,8-TeDD (dioxin) 3 x 10-8 
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TABLE 2-9 

PROPOSED MCLs OF mE RADIONUCLIDE RULE 

I Contaminant I Proposed MCL I 
Radon 222, pC ilL 300 

Radium 226, pCi/L 20 

Radium 228, pCi/L 20 

Uranium 20 p.g/L = 30 pCi/L 

Gross Beta Activity, mrem ede/yr(l) 4 

Adjusted Gross Alpha, pCi/L 15 

(l)Millirem's effective dose equivalent per year. 

Arsenic Rule 

The EPA desires to lower the current 0.05 mg/L arsenic standard, and the new MCL will 

be in the range of to 0.02 to 0.002 mg/L. Cancer-risk data supports lowering the MCL to 

0.002 mg/L; however, many small groundwater systems will have difficulty complying with this 

lower MCL. The final rule for arsenic is expected in March 1997. 

Secondary Maximum Contaminant Levels 

Secondary MCLs for aluminum and silver have been promulgated as part of the Phase II 

regulation. All the secondary contaminants are listed for reference in Table 2-10. Secondary 

MCLs are nonenforceable and are suggested limits for guidance only. Some of the 

contaminants, such as fluoride, have an enforceable MCL which is different from the secondary 

MCL. 
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TABLE 2-10 

SECONDARY MAXIMUM CONTAMINANT LEVELS 

Contaminant Secondary MCL 

Aluminum, mg/L 0.05 to 0.2(1) 

Chloride, mg/L 250 

Color, color units 15 

Copper, mg/L 1.0 

Corrosivity Noncorrosive 

Fluoride, mg/L 2.0 

Foaming agents, mg/L 0.5 

Iron, mg/L 0.3 

Manganese, mg/L 0.05 

Odor, threshold odor number (TON) 3 

pH 6.5 to 8.5 

Silver, mg/L 0.1 (1) 

Sulfate, mg/L 250 

Total dissolved solids (TDS), mg/L 500 

Zinc, mg/L 5 

I 
(l)Proposed as part of Phase II Rule. 

I 
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TABLE 2-11 

1991 NORTH PLATTE RIVER WATER QUALITY 

Month Average Turbidity Average Average pH 
Turbidity Range Temperature 

(NTU) (NTU) (F) (units) 

Jan Ice - - -

Feb 15 11 to 21 41 8.3 

Mar 13 8 to 37 42 8.6 

Apr - 16 to 200+ 45 8.4 

May 105 11 to 325 51 8.5 

Jun 426 27 to 5,000 61 8.6 

Jul 129 45 to 350 64 8.5 

Aug 58 36 to 109 66 8.5 

Sep - 15 to 200+ 62 8.9 

Oct 15 11 to 25 52 9.1 

Nov 17 13 to 23 43 8.9 

Dec Ice - - -
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Enhanced Surface Water Treatment Rule 

The ESWTR would expand the current SWTR to include Cryptosporidium. Water systems 

serving populations less than 10,000 must achieve 99.9% removal/inactivation of 

Cryptosporidium oocysts; systems serving populations greater than 10,000 must achieve 

Cryptosporidium removal/inactivation based on the level of oocysts in the source water. In 

addition, the ESWTR will amend the removal/inactivation requirements for Giardia lamblia. 
Water systems serving less than 10,000 people must achieve 99.9% removal/inactivation. It is 

anticipated that removal/inactivation can be accomplished by a combination of filtration and 

extended contact time with chlorine. 

RAW WATER QUALITY 

The District's source of supply is surface water from the North Platte River. The water is 

taken in through a buried infiltration gallery located beneath the river bottom. The water is not 

filtered. The North Platte River is a good water quality source for most of the year, with the 

exception of spring runoff periods when turbidity levels can become very high. Table 2-11 

shows turbidity, temperature, and pH data for the river taken in 1991 from the river near 

Casper. Turbidities as high as 5,000 NTU s were reported in 1991. Average temperatures 

varied from 40 F to 68 F. Average pH measurements varied from 8.3 to 9.1. 

EVALUATION OF EXISTING WATER SUPPLY SYSTEM 

A field investigation was performed in July of 1992 to evaluate the existing water supply 

system serving the Poison Spider Improvement and Service District (hereinafter referred to as 

the District). Those above ground portions of the system such as the river intake facility and 

booster pumping station were readily accessible, making evaluations fairly simple. To evaluate 

the buried portions of the system, backhoe excavations were performed to determine the location 

and condition of the transmission and distribution system piping. A map showing system 

configuration is included as Figure 2-1. A brief summary of each of the major system 

components is given in the following sub-sections. 
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River Intake Facility 

The river intake facility was constructed in 1979 after the alluvial well began to experience 

a decline in production rate. The intake facility currently provides all the water used throughout 

the system. The river intake was intended to be the first step in a long-term plan to provide a 

water treatment facility to serve the water needs of the area. However, due to a downturn in 

the economy in the early 1980's, the treatment facility never materialized. 

The intake building is constructed of colored concrete block. The underground portions of 

the building are reinforced concrete. The roof is a precast reinforced concrete deck with an 

insulated built-up roof. An aluminum hatch was constructed above the turbine pumps so they 

could be easily removed for repair or maintenance. The building is in good condition and is 

structurally sound. A photograph of the building is shown in Figure 2-2. 

The intake portion of the facility consists of two 4-inch diameter stainless steel well screens 

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

screens are surrounded on the bottom with half portions of corrugated aluminum culvert pipe. 

The intake screens were designed to be backwashed through reversal of flow through the 

screens. The half-culverts were intended to force the backwash water upward through the gravel 

pack and lift the sediment into the river flow where it could be carried away downstream. The 

original design capacity of the intake system was 120 gallons per minute (gpm), however the 

actual present capacity is unknown. Water quality produced through the intake is subject to the 

water quality in the river. The gravels around the intake screens typically remove approximately 

90 percent of the river turbidity. Whenever the river turbidity is greater than 8 or 10 NTU, 

which is quite often, the quality of the water produced by the intake does not meet current 

drinking water limits for turbidity. In addition, intake is classified as a surface water intake and 

the SWTR will require the water to be filtered and disinfected. 

The water produced by the intake is stored in an underground wet well which has a storage 

capacity of 4000 gallons per foot of depth. The depth of the water in the well varies with the 

depth of water in the river. Two high service turbine pumps were installed to pump water from 

the wet well into the distribution system, although one is currently out of service. When the 

system's water storage tank level drops to a predetermined level, the high service pump is called 

on to refill the tank. When the tank fills, the high service pump automatically turns off. 
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The water pumped from the wet well is chlorinated in an effort to disinfect the water prior 

to customer usage. The chlorination system is a gas-vacuum type system and it comes on 

anytime the high service pump comes on to ensure that all water leaving the intake is 

chlorinated. 

The intake facility was permitted and filed for record on February 23, 1978, as State 

Engineer Permit No. 25726. Copies of this permit are included in Appendix "A". State 

Engineer's Permit No. U.W. 5992 for the now abandoned Poison Spider Well is also included 

for reference. 

Booster Pumpine Station and Storaee Tank 

Water is pumped from the river intake northwestward to the booster pumping station and 

a 10,000 gallon underground steel water storage tank located along Natrona County Road No. 

308 (refer to Figure 2-1). The booster station was installed as part of the original water system 

in 1970, and the underground water storage tank was added to the system in the mid-70's. The 

pumping and control systems are housed in a small insulated metal building (See Figure 2-3). 

Water from the intake can flow past the booster to the storage tank, or it can flow directly into 

the booster. The booster station utilizes a single pump that runs continuously to provide water 

to the distribution system. The booster pumping station has undergone several modifications 

since its original construction, and the pump has been repaired or replaced many times because 

it operates constantly to supply the system. When the booster pump is down for repairs, no 

water can be supplied to the system beyond the booster station. It is not uncommon for the 

system's users to be without water for several days during these periods. In addition, the 

booster station was constructed below grade which leaves it subject to flooding, and very 

difficult to access for maintenance. 

Transmission/Distribution System 

The water transmission and distribution systems were installed in 1970 with assistance from 

the U.S. Department of Agriculture Soil Conservation Service. Because of the sparsely 

populated area to be services, the water system was designed as a small diameter rural type 

system which provided 1/2 to 3 gpm flows to each customer. The small piping was the only 

economically feasible system to deliver water to the rural area. Cisterns were installed at each 

residence to store enough water to meet the user's peak demands which could exceed 10 gpm. 
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With the exception of the ductile iron pipe used to construct the river crossing, all piping in the 

system is PVC, varying in size from I-inch to 4-inch diameter. The 4-inch piping is rated at 

200 psi, and the remaining system piping is rated at 160 psi. The 3-inch and 4-inch diameter 

piping utilize a gasketed bell and spigot joint system, while the smaller diameter pipe joints are 

solvent welded. 

The pipe materials are as indicated on the original system construction drawings, and 

confirmation of this information was made during field explorations performed in July, 1992. 

The condition of pipe, including joints, was found to be generally good. In all locations 

exposed, the pipes were found to have 5-feet of cover, and all overburden material was found 

to be a stiff, hard clay material containing very little rock or groundwater. From discussions 
with the system operator, there are some areas in the system where the dirt cover over the pipe 

is considerably less than 5 feet. These areas could be subject to freezing should the frost depth 

exceed the pipeline depth. 

Water is delivered to the service locations shown on Figure 2-1. The water supply system 

operates continuously. Each service location typically has an underground service pit with a 

tI dole It valve, a pressure reducing valve (if required), and a buried cistern to store sufficient 

water for each user's needs. The dole valves are intended to control the flow rate to each 

service at 1/2 gpm. Water from the cistern is then pumped on demand to the residence via a 

pump and pressure tank system. There are no individual water meters. When the cisterns fill, 

they overflow to stock ponds in some cases, since many of the District's water users also use 

the water for livestock. Some of the customers that use strictly domestic water have cisterns 

with level control valves that shut off the water supply line when the cistern is full. Some 

typical cisterns and services are shown in Figure 2-4. 

Permits to construct the original system were obtained through the State Department of 

Health and Social Services, prior to the time that DEQ began permitting construction projects. 

Later system modifications were permitted through DEQ. Copies of these permits are included 

in Appendix "B". 
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Water Usa&e 

Historically, there have been no water use records kept by the Poison Spider Water 

Company. The system was originally designed and constructed based on the need for a certain 

number of 0.5 gpm "taps", to be controlled by appropriately sized "dole" valves. Today, 

billings are being assessed for a total number of 100 "taps" being available. If each tap 

delivered 0.5 gpm, the system demand would be 50 gpm. With each customer utilizing a cistern 

as described above, actual usage is difficult to determine. The hydraulic analysis that follows 

indicates that each tap may be actually receiving somewhat less than 0.5 gpm. 

Hydraulic Analysis 

An analysis of the hydraulic characteristics of the existing distribution network was 

performed using the pipe network computer modeling tool KYPIPE. This analysis was 

performed to determine the adequacy of the existing system to convey the current water demands 

imposed on the system. The results of this analysis and a summary of the original data input 

are contained in Appendix "c" of this report. Figure 2-5 contains a schematic representation 

of the model components and pertinent component information. The figure should be referred 

to during review of the model input data and results. 

Information pertaining to all significant features of the water supply and distribution system 

was gathered and evaluated for use in the computer model. This information was gathered from 

record drawings and through discussions with the system operator and other system customers. 

The information included pipe dimensions and roughness factors, valve and fitting locations, pipe 

intersections, component elevations, storage tank and booster station information, as well as 

information pertaining to the intake facility. 

The distribution system's pipe network was entered into the computer model by digitizing 

pipe locations directly from construction drawings. Modifications were made based on field 

information and information provided by the system operator. The pipe sizes shown on the 

construction drawings were assumed to be correct unless identified otherwise by field 

observations. Based on pipe samples taken during field investigations, a Hazen Williams "C" 

coefficient of 120 was used. 
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The intake facility pumping system is activated by level control switches located in the 

storage tank, which then supplies the booster station. When the intake pumping system is not 

active, the system's lower pressure zone is fed by static pressure provided b.y the storage tank. 

The computer model simulates the latter scenario, because the available pumping system 

information was inadequate, and the results are affected little by the inclusion of the pumping 

system. 

The booster station pump runs continuously into the system's upper pressure zone and 

pressure at the booster is held constant by a pressure regulating valve. The booster station has 

therefore been simulated by including a constant pressure supply source (fixed grade node) at 

this location which was set at an elevation based on actual pressure readings taken at the booster 

station. 

System demands used in the model were established based on system accounting records, 

property ownership information and the original flow allotments contained in the construction 

drawings. This information results in a total net system demand of 50 gpm. The initial set of 

model results reflect these demands. These results do not compare favorably with actual 

conditions observed in the field. Evaluation of the model results indicate that actual flows are 

probably much lower than the user allotments indicate. The second set of model results was 

achieved by reducing all demands by a factor of 0.45. These results compare more favorably 

with conditions observed in the field and as reported by the system operator and customers. 

Application of the reduction factor of 0.45 results in a total system net demand of 22.5 gpm. 

It can be assumed that actual individual user flows vary from that allotted as a function of ever 

changing system hydraulic conditions. Furthermore, the actual reduction factor under constant 

maximum demand conditions is likely not uniform throughout the system. Factors such as 

partial valve closure, line blockage, leakage and flow control orifice modification would effect 

actual demands significantly. 

The results of the hydraulic computer model indicate that actual flow volumes in at least 

some locations are significantly lower than that allotted. Additionally, the results indicate that 

the allotted demands cannot be supplied by the existing system without modifications being made 

to alleviate low pressure conditions at several locations within the system. The low pressures 

occur because of the head losses in the smaller diameter pipelines. Another important finding 

from the hydraulic analysis is the fact that the cisterns provide a valuable function in storing 

water needed to meet peak demands of individual users. Without cistern storage, the small 
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pipelines in the system could not carry the peak demand flows. Removal or abandonment of the 

cisterns would result in a need for larger distribution system piping. And finally, the model 

indicates that due to varied pressure zone requirements, the present system cannot be provided 

with any loops or cross ties that would allow for a substantial increase in water flow through the 

small diameter lines. In order to increase flows that would enable abandonment of cisterns, the 

entire distribution system would need to be enlarged. A very rough estimated cost to construct 

a system capable of carrying peak flow and perhaps fire flow demands is in excess of $2 million. 

Land Ownership 

Land ownerships within the District are typical of a rural, ranching type land use area. 

Many of the tract ownerships include parcels of 40 acres or larger, but some smaller lots have 

been sold and developed. A majority of the District's pipelines run within the rights-of-way of 

the County Roads, but some have separately granted easements. Current land ownerships are 

shown on Figure 2-6. 
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SECTION 3 

WATER SUPPLY ALTERNATIVES 

For the purposes of this study, three alternatives for obtaining a more reliable water 

supply were evaluated. The goals to be addressed by each alternative are improving the water 

quality of the supply source to comply with current and proposed SDW A regulations and to 

provide adequate flows to each user. Alternative No.1 is a connection to the Pioneer Water 

System and was the focus of the September, 1991 Preliminary Design Report prepared for the 

Poison Spider Water Company. This Level II Feasibility Study explores three different options 

that may occur under Alternative No.1. The second alternative is the development of a deep 

groundwater well on the Emigrant Gap Ridge to replace the river intake as a source of supply. 

Alternative No. 3 is development of a water source by installing an alluvial well in the vicinity 

of the river intake facility. Cost estimates for the alternatives are presented in Section 4. 

The hydraulic model developed for evaluating the water distribution system was used to 

identify the water system needs for each alternative. It should be noted that all the alternatives 

assume continued use of the cisterns to allow for meeting peak demand flows in the system. 

Where necessary, the model was utilized to project where larger pipelines would be needed to 

improve the flows and pressure in the system. Chlorination provisions are provided or carried 

over in all three alternatives, in an effort to provide a detectible chlorine residual at each users 

cistern. 

ALTERNATIVE NO. 1- PIONEER CONNECTION: 

The Pioneer Water and Sewer District (PWSD) constructed a rural water system in the 

early 1980's. A water purchase agreement was negotiated with the Mills/Wardwell Joint Powers 

Board that supplies water to the Town of Mills. PWSD buys water at a metered connection to 

the Mills system near the intersection of Poison Spider and Robertson roads. The main 

PWSD transmission pipeline travels from the Mills connection along the Poison Spider Road 

corridor westward to the Poison Spider School. 

A connection to the PWSD water system would involve extending the existing Pioneer 

water transmission line southward to the Poison Spider area. This alternative would include the 
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construction of approximately 3 miles of new 6-inch diameter water main, as shown on Figure 

3-1. The new pipeline would be installed within existing road rights-of-way and/or current 

pipeline easements, and would effectively replace several miles of the existing, small diameter 

pipelines to improve pressure and flows. Representatives of the District .have met with the 

PWSD Board on several occasions to discuss conditions for the purchase of water. Due to high 

water and debt service costs in the PWSD, the Board of Directors would not concede to reducing 

their proposed sales rate of $3.00 per thousand gallons of water. A letter from the PWSD Board 

summarizing the terms of this preliminary water delivery agreement is included in Appendix "Dtt 

for reference. 

This alternative was originally the District's preference for a new water source, because 

it was believed that PWSD would then be providing treated water that would allow the District 

to comply with the EPA drinking water standards. However, conversations with state and 

federal officials indicate that the District, being the water purveyor, would still be responsible 

for complying with the pertinent EPA requirements. 

Three options were evaluated under Alternative No.1. Each of the three options 

evaluated involve installation of a new 6-inch water main, a vault to house a master water meter, 

a pressure reducing valve and the capability to add a chlorination unit in the future. The existing 

underground storage tank, booster station and river intake facility would be abandoned under this 

alternative. Air and vacuum release valves would be required at high points on the new 

pipeline. A pressure reducing valve would be installed near the existing booster station to 

protect the south end of the system from high pressure. 

Option 1 

Option 1 assumes the District would purchase water from PWSD and continue operating 

the distribution system as it currently does. Under Option 1, the system improvements would 

include the installation of the new 6-inch waterline, the master meter vault and pressure reducing 

valve. The District would be responsible for paying for the water passing through the master 

meter, at a rate of $3.00 per thousand gallons. Under this option, residential payment for water 

used would be based on the current allotment system, rather than actual water used by each user. 

This option does not encourage conservation of the expensive water from PWSD. 
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Option 2 

Option 2 would provide for the installation of water meters at each service location in 

addition to the installation of the 6-inch waterline as discussed under. Option 1. This 

improvement to the service connections would include a level control valve in each cistern that 

would stop the flow of water when the cistern filled, conserving water and thereby reducing 

water usage and the high cost for wasted water. Two drawbacks would have to be addressed 

under this option, however. First, water meter installations would not be eligible for funding 

by the WWDC, so other funds would need to be obtained for this work. Second, stopping the 

continuous flow of the water system has several possible adverse ramifications. System 

pressures would build during periods of low usage, increasing the potential for operation and 

maintenance concerns that are not presently a problem. Also, if the pipelines are not allowed 

to flow continuously, it is suspected that some existing pipelines may not have sufficient ground 

cover to protect them from freezing during the winter months. These locations of inadequate 

cover would need to be investigated and rectified for this option to be feasible. 

Option 3 

Option 3 is similar to Option 2, with one additional consideration. The WWDC is 

currently conducting a Level II Study to determine the feasibility for forming a Regional water 

system that would sell treated water at a wholesale rate to all the water suppliers in the greater 

Casper area. If a Regional water system becomes a reality in the Casper area, the cost of water 

to PWSD, and hence to Poison Spider should be reduced considerably. The possibility of 

obtaining less expensive Regional water for Poison Spider is included under this option. It was 

assumed under this option that water from the Regional system could be purchased by the 

District at a rate of $1.50 per thousand gallons instead of $3.00/thousand gallons. 

ALTERNATIVE NO.2 - GROUNDWATER SUPPLY: 

At the inception of this study, the direction from the WWDC was to evaluate the 

potential for groundwater development in the Poison Spider area. It was thought that a 

groundwater supply would be more reliable and more economical than constructing a new water 

treatment facility to treat the water from the river intake. The groundwater investigation 

originally included the consideration of a potential new groundwater source sizeable enough to 

serve not only the District, but large enough to augment the Casper water supply under a 

Regional water system concept. Subsequent considerations have led to abandoning the Regional 
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groundwater evaluations under the scope of this study because of the potential for complicated 

water rights issues. Attached as Appendix "E" of this Report is an "Analysis of Potential 

Groundwater Development" , which presents evaluations of two possible groundwater wells. The 

Goose Egg Site was the high production well proposed for the Regional concept, but will not 

be considered further in this study. The Emigrant Gap well is a deeper, smaller producing well 

which would serve both Poison Spider's current and future needs whether or not the Regional 

water system becomes a reality. The Emigrant Gap well is the source being considered under 

Alternative No.2. The proposed system improvements under this alternative are shown in 

Figure 3-2. 

Under Alternative No.2, a deep groundwater well would be drilled along the Emigrant 

Gap Ridge. The existing river intake, booster station and buried water storage tank would be 

taken out of service and abandoned. A new water storage tank would be constructed near the 

well at an elevation adequate to serve all users in the District. A pipeline would be constructed 

from the well location to the water storage tank and all the water would be chlorinated prior to 

entering the tank. The District would continue to be a public water supplier, and would be 

required to meet groundwater monitoring and sampling requirements for EPA compliance. 

However, these requirements are considerably less stringent than those for surface water 

systems. 

The water storage tank sizing is based on DEQ design requirements to provide storage 

of two days of maximum demand for the District's water use. The maximum two day demand 

is calculated to be 65,000 gallons. The 6-inch supply line from the tank to the distribution 

system is proposed to replace some of the smaller distribution lines to improve flows to the other 

portions of the system. As in Alternative No.1, the new tank supply pipeline can be installed 

primarily in County Road rights-of-way or existing pipeline easements. 

Similar to Options 1 and 2 of Alternative No.1, this alternative was also evaluated with 

and without service connection improvements. 
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ALTERNATIVE NO.3 - ALLUVIAL WELL SUPPLY: 

This alternative proposes the replacement of the river intake with an alluvial well to be 

drilled in the close vicinity of the present intake facility. This alternative would allow use of 

the existing facility as part of the supply system. The final location of an alluvial well would 

be determined following the drilling of exploratory holes. A conceptual configuration of an 

alluvial well and connection to the present intake facility is shown on Figure 3-3. 

An alluvial well would most likely be classified as groundwater, under the influence of 

surface water from the river. Based upon extensive sampling and testing performed on Casper's 

alluvial well field, it is likely that an alluvial well for the District would produce high quality 

water that could meet the criteria set by EPA to avoid filtration. It is assumed the District 

would sample the well for a one year period or more, to collect adequate data to determine 

whether the alluvial well was under the influence of surface water from the North Platte River. 

Under the SWTR, the well water could be exempted from filtration as long as the avoidance 
criteria discussed in the Guidance Manual were met. The avoidance criteria include meeting 

coliform requirements in the source water, providing disinfection to achieve 3-log and 4-log 

removal of Giardia and enteric viruses respectively, and implementing an adequate watershed 

protection program for the well. Under this alternative, the District would still be a public water 

supplier subject to the requirements of the EPA Safe Drinking Water Act (SDWA), and the 

monitoring and sampling requirements would need to be met. 

For an alluvial well alternative, a 12-inch diameter well casing is proposed at an 

approximate depth of 30 feet. The well would be piped to discharge into the clearwell of the 

intake structure. The existing well screens entering the clearwell from the river would be 

disconnected and abandoned. The chlorination unit in the intake facility would continue to be 

used to chlorinate the water produced by the new well. A minor piping modification would be 

required in the chlorine feed line, relocating it to chlorinate the well discharge prior to its entry 

into the clear well. This modification would provide for additional chlorine contact time prior 

to pumping the water into the system. The existing high service pump would be used to supply 

treated water to the system as is does now. 
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In order that this Alternative might be considered an equal to Alternatives No. 1 and No. 

2, two other system modifications would be required. The existing booster station is in need 

of renovation and should be replaced. To modify the existing booster station to function more 

efficiently and comply with DEQ design requirements would not be cost effective. For this 

reason, this alternative proposes construction of a new booster station near the old one, to 

include two 40 hp pumps drawing from a new 5,000 gallon buried water storage tank. This 

5,000 gallons of storage, along with the existing underground 10,000 gallon water tank, would 

provide service as required by DEQ to customers between the alluvial well and the booster 

station in the event of a pump or power failure. In addition, a 50,000 gallon water storage tank 

and supply pipeline would be required to provide the necessary system storage for the users 

living beyond the booster station. A 6-inch pipeline would need to be constructed in place of 

the existing I-inch line to provide better flows and pressures within the District's distribution 
system and to supply the new tank. 

As with the first two alternatives, options with and without service connection 

improvements were also evaluated. 
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SECTION 4 

PRELIMINARY COST ESTIMATES 

This section develops preliminary cost estimates for constructing the three water supply 

alternatives described in the previous section. Cost summaries and anticipated user rates are also 

discussed. 

For the purposes of this study, it has been assumed that conventional construction 

methods and pipe materials will be utilized. Construction costs are based on a review of recent 

bid tabulations from other similar projects in the greater Casper area. 

ALTERNATIVE NO.1: 

Table 4-1 presents a preliminary cost estimate for connecting the Poison Spider system 

to the Pioneer Water system. Existing services encountered along the route of the new pipeline 

would be reconnected to the new pipeline. Under Option 2, a frost-proof meter can and water 

meter would be installed at each service location. Individual pressure reducing valves and piping 

modifications would be addressed on a case by case basis. Air vacuum release valves would be 

installed on the new pipeline in necessary locations. A separate pressure reducing valve would 

be located at the south end of the existing system to protect the lower elevation portions of the 

system from excessive pressures. All existing pipelines known to be shallow and having 

potential for freezing if the continuous flow of water was stopped, would be excavated and 

buried at a greater depth. As previously mentioned, the current underground water storage tank, 

the booster station and the river intake facility would be taken out of service by cutting and 

plugging the lines from these components. Piping associated with the intake facility would be 

abandoned on both sides of the river, along with any procedures required by the State Engineer's 

Office pertaining to this abandonment. 

Option 3, which would reduce water purchase costs if less expensive regional water 

becomes available in the future, is not addressed on Table 4-1. This possible user cost saving 

is presented in the information at the end of this section. 
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TABLE NO. 4-1 

POISON SPIDER WATER SUPPLY PROJECT 

PRELIMINARY COST ESTIMATE 

Alternative Number 1 
Connection To The Pioneer Water System 

May 1993 

ITEM 
NUMBER DESCRIPTION OF ITEM QUANTITY 

----,* * ----* 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Mob & Demob 
Meter & Pres. Red. Vault 
Pressure Reducing Vault 
6 inch PVC Pipe 
6 inch valves 
Select Backfill 
Foundation Material 
Air Vac Vaults 
Tie in to Pioneer 
Abandon Exist. System Com 
Road Crossing, Boring 
Reconnect Services 
Flushing Hydrant 

17,000 
4 

2,000 
500 

2 

10 

----* ----------* -----* 
ESTIMATE SUB TOTAL = 

COST SUMMARY OPTION 1 (WIthout Meters) 

FINAL DESIGN & SPECS (10%) 
PERMITTING AND MITIGATION 
LEGAL FEES 
ACCESS AND RIGHTS-OF-WAYS 
CONSTRUCTION COST SUBTOTAL #1 
ENGINEERING COSTS = CCS#1 X 10% 
SUBTOTAL #2 
CONTINGENCY = SUBTOTAL #2 X 15% 

TOTAL ESTIMATED PROJECT COST (Option 1) 

COST SUMMARY OPTION 2 (With Meters) 

OPTION 1 COSTS 
METERS (35 @ $1,000 ea) 
REBURY EXISTING LINES 
FINAL DESIGN & SPECS (10%) 
CONSTRUCTION COST SUBTOTAL #1 
ENGINEERING COSTS = CCS#1 X 10% 
SUBTOTAL #2 
CONTINGENCY = SUBTOTAL #2 X 15% 
ADDITIONAL PROJECT COSTS 

TOTAL ESTIMATED PROJECT COST (Option 2) 

$35,000 
$50,000 

$8,500 
$93,500 

$9,350 
$102,850 

$15,428 

UNIT 

--* 
L.S. 
L.S. 
L.S. 
L.F. 
EA 

C.Y. 
C.Y. 
EA 
L.S. 
L.S. 
EA 
EA 
EA 

--* 

$31,220 
$3,000 
$3,000 
$2,000 

$351,420 
$35,142 

$386,562 
$57,984 

$444,546 

$444,546 

$118,278 

$562,824 

UNIT PRICE 

* 
10,000.00 
30,000.00 

5,000.00 
12.00 

400.00 
10.00 
15.00 

2,200.00 
1,000.00 

10,000.00 
15,000.00 

250.00 
1,200.00 

-----* 

EXTENDED 
PRICE 

* 
10,000.00 
30,000.00 

5,000.00 
204,000.00 

1,600.00 
20,000.00 

7,500.00 
4,400.00 
1,000.00 

10,000.00 
15,000.00 

2,500.00 
1,200.00 

* 
$312,200.00 



ALTERNATIVE NO.2: 

Table 4-2 presents the total estimated cost of constructing Alternative No.2. Well 

drilling and development costs are excerpted from the well siting analysis .(see Appendix E). 

For the purpose of this study, it is proposed that this well (referred to as the "Lakota" well in 

the Appendix) would be developed as the full 7-inch cased production well. A 65,000 gallon 

water storage tank and well control building would be located near the well. A new 6-inch 

supply pipeline would be constructed to supply the tank and replace a portion of the existing 

system. A new power line, access road and associated easements are also required. 

Existing system component abandonment and Option 2 improvements are identical to 

Alternative No. 1. 

ALTERNATIVE NO.3: 

Table 4-3 presents the total estimated cost of constructing Alternative No.3. The costs 

for drilling and developing the shallow alluvial well were adapted from recent estimates of 

similar wells in the Casper area. The water storage tank, supply pipeline and access road 
considerations are similar to those in Alternative No.2, except that power will not be required 

at the tanksite under this alternative. It is anticipated at this time that the water tank level will 

be controlled by an altitude valve. Also included in the cost is the estimated cost of monitoring 

and testing the well for meeting the criteria for avoidance of filtration. 

SUMMARY: 

A summary of costs for all alternatives and representative options is given in Table 4-4. 

The monthly cost to the systems users is shown in Table 4-5. The monthly costs were estimated 

based on the two funding assumptions listed below. Other assumptions are shown in Table 4-4. 

(1) For all Option 1 Alternatives, Wyoming Water Development Commission grant 

funding is anticipated at a 67% level, with the remainder being eligible for a 4% 

WWDC loan for a 30-year term; and 

PS-SEC4 

(2) Application can be made to the Farm Loan Board for water meter work and other 

distribution system improvements. It is presumed that grant and loan assistance 

is available on a 50:50 basis. The terms of the loan would be for 30 years at 71A 

percent interest. 
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TABLE NO. 4-2 

POISON SPIDER WATER SUPPLY PROJECT 

PRELIMINARY COST ESTIMATE 

ITEM 
NUMBER 

Alternative Number 2 
Emigrant Gap Well 

May 1993 

DESCRIPTION OF ITEM QUANTITY UNIT 

* * * --* 
1 Mob & Demob L.S. 
2 Pump Installation L.S. 
3 Reservoir (65,000 gal) L.S. 
4 6 inch PVC Pipe 11,600 L.F. 
5 6 inch valves 4 EA 
6 Select Backfill 1,500 C.Y. 
7 Foundation Material 400 C.Y. 
8 Power Line L.S. 
9 Control & Treatment Bid. L.S. 
10 Abandon Existing System L.S. 
11 Pressure Reducing Vault L.S. 
12 7 -inch 00 Well L.S. 
13 Access Road 2,800 L.F. 
14 Control & Telemetering 1 L.S. 

* * * --* 
ESTIMATE SUB TOTAL = 

COST SUMMARY OPTION 1 (WIthout M.t .... ) 

FINAL DESIGN & SPECS (10%) $55,898 
PERMITTING AND MITIGATION $3,000 
LEGAL FEES $3,000 
ACCESS AND RIGHTS-OF-WAYS $10,000 
CONSTRUCTION COST SUBTOTAL #1 $630,873 
ENGINEERING COSTS = CCS#1 X 10% $63,087 
SUBTOTAL #2 $693,960 
CONTINGENCY = SUBTOTAL #2 X 15% $104,094 

TOTAL ESTIMATED PROJECT COST (Option 1) $798,054 

COST SUMMARY OPTION 2 (With M.t .... ) 

OPTION 1 COSTS $798,054 
METERS (35 @ $1 ,000 ea) $35,000 
REBURY EXISTING LINES $50,000 
FINAL DESIGN & SPECS (10%) $8,500 
CONSTRUCTION COST SUBTOTAL #1 $93,500 
ENGINEERING COSTS = CCS#1 X 10% $9,350 
SUBTOTAL #2 $102,850 
CONTINGENCY = SUBTOTAL #2 X 15% $15,428 
ADDITIONAL PROJECT COSTS $118,278 

TOTAL ESTIMATED PROJECT COST (Option 2) $916,332 

UNIT PRICE 

* 
10,000.00 
35,000.00 
48,750.00 

12.00 
400.00 

10.00 
15.00 

20,000.00 
30,000.00 
10,000.00 

7,000.00 
183,425.00 

10.00 
25,000.00 

* 

EXTENDED 
PRICE 

* 
10,000.00 
35,000.00 
48,750.00 

139,200.00 
1,600.00 

15,000.00 
6,000.00 

20,000.00 
30,000.00 
10,000.00 

7,000.00 
183,425.00 

28,000.00 
25,000.00 

* 
$558,975.00 



TABLE NO. 4·3 

POISON SPIDER WATER SUPPLY PROJECT 

PRELIMINARY COST ESTIMATE 

Alternative Number 3 
Alluvial Well 

May 1993 

ITEM 
NUMBER DESCRIPTION OF ITEM QUANTITY UNIT 

----* * ----* --* 
1 Mob & Demob L.S. 
2 Rehab. of Exist. Intake Bid L.S. 
3 Reservoir (50,000 gal) L.S. 
4 6 inch PVC Pipe 11,600 L.F. 
5 6 inch valves 3 EA 
6 Select Backfill 1,500 C.Y. 
7 Foundation Material 400 C.Y. 

8 Alluvial Well & Pump L.S. 
9 Buried tank (5,000 gal) L.S. 
10 New Booster Pump Sta. L.S. 
11 Access Road 2,800 L.F. 
12 Control & Telemetering L.S. 
13 Sampling and Monitoring L.S. 

ESTIMATE SUB TOTAL = 

COST SUMMARY OPTION 1 (Without Meters) 

FINAL DESIGN & SPECS (10%) . $43,815 

PERMITTING AND MITIGATION $3,000 
LEGAL FEES $3,000 
ACCESS AND RIGHTS-OF-WAYS $10,000 

CONSTRUCTION COST SUBTOTAL #1 $497,965 
ENGINEERING COSTS = CCS#1 X 10% $49,797 
SUBTOTAL #2 $547,762 
CONTINGENCY = SUBTOTAL #2 X 15% $82,164 

TOTAL ESTIMATED PROJECT COST (Option 1) $629,926 

COST SUMMARY OPTION 2 (With Meters) 

OPTION 1 COSTS $629,926 
METERS (35 @ $1000 ea) $35,000 
REBURY EXISTING LINES $50,000 
FINAL DESIGN & SPECS (10%) $8,500 
CONSTRUCTION COST SUBTOTAL #1 $93,500 
ENGINEERING COSTS = CCS#1 X 10% $9,350 
SUBTOTAL #2 $102,850 
CONTINGENCY = SUBTOTAL #2 X 15% $15,428 
ADDITIONAL PROJECT COSTS $118,278 

TOTAL ESTIMATED PROJECT COST (Option 2) $748,204 

UNIT PRICE 

* 
10,000.00 
15,000.00 
48,750.00 

12.00 
400.00 

10.00 
15.00 

20,000.00 
15,000.00 

100,000.00 
10.00 

25,000.00 
15,000.00 

EXTENDED 
PRICE 

* 
10,000.00 
15,000.00 
48,750.00 

139,200.00 
1,200.00 

15,000.00 
6,000.00 

20,000.00 
15,000.00 

100,000.00 
28,000.00 
25,000.00 
15,000.00 

$438,150.00 



TABLE NO. 44 
Poison Spider Water Supply Project 

Summary of Preliminary Cost Estimates 

Alternative No.1 Alternative No.2 Alternative No.3 
Pioneer Connection Emigrant Gap Alluvial Well 

Well 

OPTION 1 (No Meters} 
• Total Estimated Project Cost $444,546 $798,054 $629,926 
• WWDC Grant (67%) 297,846 532,035 419,950 
• WWDC Loan (33 %) 146,700 266,018 209,976 
• Annual Payment (4%, 30 yr.) 8,479 15,375 12,127 
• Monthly User Payment (30 23.55 42.71 33.71 
users) 

OPTION 2 (Meters} 
• Total Additional Project Costs $118,278 $118,278 $118,278 
• FLB Grant (50 %) 59,139 59,139 59,139 
• FLB Loan (50%) 59,139 59,139 59,139 
• Annual Payment (71,4 %, 30 yr.) 4,888 4,888 4,888 
• Monthly User Payment 13.60 13.60 13.60 

COST OF WATER (Per 
TaplPer Mo.} $90.00 $9.00 $9.00 
A. Continuous Flow 45.00 4.50 4.50 
B. Conserve Water with Meters 22.50 NA NA 
C. Regional Water/Conserve with 
Meters 

SINKING FUND (Per TaplPer $4.00 $7.00 $7.00 
Mo.l 

O&M COSTS (Per TaplPer 
Mo.l $5.00 $14.00 $14.00 

• Option 1 10.00 19.00 19.00 

• Option 2 

CURRENT DEBT AND O&M $15.00 $15.00 $15.00 

ASSUMPTIONS: • 30 customers on the system. 
• Water Use = 30,000 gallons per day - system wide. 

• Water Cost = $3/1,000 gallons - Pioneer; $1.50/1,000 gallons -
Regional; $0.30/1,000 gallons - Wells. 
• O&M costs assume a part time licensed operator, meter reading and 
billing costs, 

sampling, testing and occasional repairs. 

From the results given in Table 4-5, the estimated cost per user for water in the District will be 

extremely high for all the alternatives. The most reliable, but most expensive alternative is No. 

1. The high expense is due to the cost of purchasing water from Pioneer Water and Sewer 

District. Under this alternative, the costs can be reduced considerably by installing meters and 
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with Pioneer Water and Sewer District joining the regional water system. The least expensive 

alternative is No.3, the alluvial well. However, the costs may be somewhat misleading, 

depending on the requirements set by EPA to avoid filtration. The next least expensive 

alternative is No.2, the Lakota Well. Again, these costs may be somewhat misleading because 

there is some risk associated with drilling the well as discussed in Appendix "E". 
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TABLE NO. 4-5 

Poison Spider Water Supply Project 

Summary of Estimated Monthly User Charges 

ALTERNATIVE NO.1 ALTERNATIVE NO.1 

Continuous Flow Conserve Conserve/Regional Continuous Flow Conserve 

Option 1 Debt Payment, no meters 

Option 2 Debt Payment for meters 

Water Cost 

Sinking Fund 

O&M 

Current Debt 

Totals 

WHERE: A = 

B= 
C= 

A B C A B 

23.55 23.55 23.55 42.71 42.71 

NA 13.60 13.60 NA 13.60 

90.00 45.00 22.50 9.00 4.50 

4.00 4.00 4.00 7.00 7.00 

5.00 10.00 10.00 14.00 19.00 

15.00 15.00 15.00 15.00 15.00 

$137.55 $111.15 $88.65 $87.71 $96.81 

Continuous flow of 30,000 gallons per customer per month, at $3.00/1000 gallons. 

Conserve water - Assumes Water Meters reduce use by 50%, at $3.00/1000 gallons. 

Regional Water available at $1.50/1,000 gallons, with conservation. 

ALTERNATIVE NO.3 

Continuous Flow Conserve 

A B 

33.71 33.71 

NA 13.60 

9.00 4.50 

7.00 7.00 

14.00 19.00 

15.00 15.00 

$78.71 $92.81 
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SECTION 5 

INTERIM INVESTIGATIONS INTO ALTERNATIVE NO.3 

Following the completion of Phase I of this study in May of 1993, several events 

transpired that temporarily altered the course of its completion. Up to this time, it was 

understood that Alternative No.1, the PWSD connection, would be the selected alternative. The 

District Board, however, became increasingly concerned that the high cost of the PWSD water 

would make the project unaffordable. At the same time, continuing investigations into Casper's 

alluvial wells seemed to be indicating that the EPA criteria for avoidance of filtration could be 

met simply through extended chlorine contact time. Also during this time period, substantial 

progress was made toward the formation of a Regional water system that would be able to serve 

wholesale water to the Poison Spider system. 

With these considerations in mind, the decision was made to forestall completion of this 

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

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

demands could be met through the existing system. Utilizing this approach with minimal system 

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

was in place. 

On March 28, 1994, CEPI's engineering contract with the WWDC was amended to 

include Phase III - Analysis of an Alluvial Well Water Source. On July 5, 1994, drilling was 

initiated on potential shallow water wells near the river intake building by Huntingdon 

Engineering and Environmental, Inc. A letter report dated September 15, 1994, was issued by 

Huntingdon following the drilling and is included in this study as Appendix F. The conclusion 

of Huntingdon's report was that the North Platte River alluvial aquifer at the location of the 

Poison Spider water intake is not capable of meeting the water supply needs of the Poison Spider 

District. Following this unsuccessful attempt to develop a new water source, this alternative was 

deemed 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. 
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In September of 1994, the District's Board again turned its attention to the Pioneer 

connection. The remainder of the study focuses on the Pioneer connection and Poison Spider 

water system improvements needed to deliver wholesale water to the users .. 

A review of the newest EPA Administrative Order issued May 24, 1994 indicates that 

action must be taken immediately to bring the Poison Spider system into compliance, and that 

a groundwater source of water would be much less expensive to implement. A copy of this 

Administrative Order is included in this report as Appendix G. 
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SECTION 6 

SELECTED ALTERNATIVE 

GENERAL 

Alternative No.1, a connection to the PWSD water system, has been chosen as the 

selected alternative. As discussed in the previous section, the alluvial well alternative has been 

found to be infeasible, and the PWSD connection is more compatible with the Regional water 

system concept. 

To be more compatible with the Regional water system and at the WWDC's direction, 

an 8-inch water main is to be installed instead of a 6-inch main. Meters are to be installed on 

each service under the selected alternative, therefore all options without meters have been 

omitted. Ongoing negotiations between PWSD and Poison Spider have yielded a more 

reasonable rate of $1.75 per 1000 gallons, for the interim period when the District buys water 

from PWSD. It is anticipated that water costs would be lower yet ($1.20 to $1.30 per 1000 

gallons) at the time wholesale water is available from the Regional system. 

CONCEPTUAL DESIGN 

A field survey has been performed to better define the horizontal and vertical alignments 

for the 8-inch water main connecting the Poison Spider system to the PWSD main along Zero 

Road. As discussed in Section 3, the pipeline can be located within the right-of-way for 12 Mile 

Road, and within existing water line easements. A Natrona County Road License will need to 

be obtained for the first two miles of the new pipeline alignment, but representatives of the 

Natrona County Road and Bridge Department have indicated that this will not be a problem. 

Permits will need to be obtained from several petroleum pipeline companies and the Western 

Area Power Administration (W APA) to cross existing facilities. These facilities are identified, 

along with the proposed plan and profile of the selected alternative, on Figure 6-1, which can 

be found in a pocket at the end of this section. 

A comprehensive listing of land ownership served by the Poison Spider Water Company 

was presented in Section 2. The land owners affected by implementation of the selected 

alternative are also shown on Figure 6-1. Since existing perpetual easements and county rights-
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of-way can be used to locate the new pipeline, the only new easement required would be 

temporary construction easements along approximately one mile of the pipeline alignment. 

Based on the results of the exploratory excavations presented in Section 2, it appears that 

conventional excavating procedures and equipment can be used to install the new pipeline. No 

evidence of rock or excess groundwater was found during the initial investigations. There is a 

potential of encountering some groundwater for several hundred feet near Station 140+00, since 

this section of line crosses a large natural drainage. Although specific testing was not performed 

to assess the level of corrosivity in the soils, it is assumed that standard cathodic protection 

procedures would be employed on the new system to protect cast iron fittings and valves. The 

pipeline itself should be polyvinyl chloride (PVC). 

At the connection point with the PWSD system, a vault would be provided to house a 

water meter, a pressure reducing valve, and the capability to add a chlorination unit in the 

future. It is assumed that the PWSD will invoice Poison Spider based on this master meter 

reading. As shown on Figure 6-1, 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 will be made at the booster 

station and intake facility to abandon these two facilities. 

There are several known locations where existing waterlines are very shallow and will 

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 

are to be identified, and pipelines lowered or repaired as needed. 

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

to both measure water use and encourage conservation. The meters will be set in buried 

frostproof meter pits near the point where the service line leaves the existing water main, so the 

meters will be located within the existing easements. In order to meet system-wide water 

demands, the individual cisterns discussed in Section 2 must remain in service. As a part of this 

project, level control valves would need to be installed by the homeowners on the cisterns that 

don't presently have them, to control water flow and eliminate wasting of water. 
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REFINED .COST ESTIMATES 

Refined cost estimates for constructing the selected alternative are presented in Tables 

6-1 and 6-2 and reflect those portions of the project which are eligible for WWDC and FLB 

funding programs respectively. The estimated construction cost shown in these tables is 

somewhat higher than the preliminary cost estimates presented in Section 4, for several reasons. 

As mentioned above, the pipe size has been increased to 8 inch diameter to be more compatible 
with the regional water system. With the regional concept in mind, other design modifications 

were made during conceptual design to accommodate regional utilization of the system. A 
greater impact to the total estimated construction cost resulted from a re-evaluation of pipe 

installation costs. A review of recent comparable bids for rural installations of 8 inch PVC 

water main near Casper has yielded unit costs in excess of $16.00 per foot. Estimated unit 

installation cost were adjusted accordingly. 
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TABLE NO. 6-1 

POISON SPIDER WATER SUPPLY PROJECT 

REFINED COST ESTIMATE - WWDC EUGIBLE ITEMS 

Selected Alternative 

October 1994 

ITEM EXTENDED 

NUMBER DESCRIPTION OF ITEM QUANTITY UNIT UNIT PRICE PRICE 

* * * -* * * 
Mob & Demob L.S. 10,000.00 10,000.00 

2 Meter & Pres. Red. Vault L.S. 30,000.00 30,000.00 

3 8 inch PVC pipe 17,600 L.F. 16.00 281,600.00 

4 8 inch valves 7 EA 550.00 3,850.00 

5 8 inch cross EA 350.00 350.00 

6 8 inch 45 bend EA 250.00 250.00 

7 Select Backfill 1,000 C.Y. 10.00 10,000.00 

8 Foundation Material 500 C.Y. 15.00 7,500.00 

9 Air Vac vaults 2 EA 3,000.00 6,000.00 

10 Tie in Pioneer L.S. 1,000.00 1,000.00 

11 Abandoning Ex Booster & Intake L.S. 5,000.00 5,000.00 

12 Road Crossing, Boring 60 L.F. 200.00 12,000.00 

13 Creek Crossing 60 L.F. 100 6,000.00 

14 Blowoff hydrant w/tee & valve 3 EA 2,500.00 7,500.00 

15 Seeding 18,000 L.F. 1.25 22,500.00 

16 Lower existing lines L.S. 50,000.00 50,000.00 

* * * -* * * 
CONSTRUCTION COST SUBTOTAL #1 (CCS#1) = $453,550.00 

COST SUMMARY 

PREPARATION OF FINAL DESIGNS & SPECS (10%) $45,355 

PERMITTING AND MITIGATION $3,000 

LEGAL FEES $3,000 

ACCESS AND RIGHTS-OF-WAYS $2,000 

CONSTRUCTION COST SUBTOTAL #1 $453,550 

ENGINEERING COSTS = CCS#1 X 10% $45,355 

SUBTOTAL #2 $498,905 

CONTINGENCY = SUBTOTAL #2 X 15% $74,836 

CONSTRUCTION COST TOTAL $573,741 

TOTAL ESTIMATED PROJECT COST $627,096 



TABLE NO. 6·2 

POISON SPIDER WATER SUPPLY PROJECT 

REFINED COST ESTIMATE· FLB EUGIBLE ITEMS 

Selected Alternative 

ITEM 
NUMBER DESCRIPTION OF ITEM 

------* * 

Water meter inc. pit 

2 Reconnect Services 

3 Pressure Reduction Vault 

October 1994 

QUANTITY 

----* 
35 
10 

1 

------* * ----* 
CONSTRUCTION COST SUBTOTAL #1 (CCS#1) = 

COST SUMMARY 

PREPARATION OF FINAL DESIGNS & SPECS (10%) 

PERMITTING AND MITIGATION 

LEGAL FEES 

ACCESS AND RIGHTS-OF-WAYS 

CONSTRUCTION COST SUBTOTAL #1 

ENGINEERING COSTS = CCS#1 X 10% 

SUBTOTAL #2 

CONTINGENCY = SUBTOTAL #2 X 10% 

CONSTRUCTION COST TOTAL 

TOTAL ESTIMATED PROJECT COST 

UNIT 

-* 
EA 
EA 
LS 

-* 

$62,000 

$6,200 

$68,200 

$6,820 

EXTENDED 

UNIT PRICE PRICE 

* * 
1,500.00 52,500.00 

250.00 2,500.00 

7,000.00 7,000.00 

* * 
$62,000.00 

$6,200 

$0 

$0 

$0 

$75,020 

$81,220 
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SECTION 7 

ECONOMIC ANALYSIS OF SELECTED ALTERNATIVE 

GENERAL 

This section presents a refined evaluation of the Districts' ability to pay, a proposed 

financing scenario, and a preliminary water user rate schedule for the selected alternative. 

ABILITY TO PAY 

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, and 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 system previously required by EPA. In order to comply with the EPA 

requirements that are now being imposed on the District, the current moderate base rate is 

certain to rise considerably. This factor must be taken under consideration when discussing the 

ability to pay, as the alternative to higher rates would be shutting down the system and either 

hauling water or abandoning residences and livestock operations. 

The District Board has chosen to consider their system as a joint domestic/livestock 

supply system, with the fixed costs of this project to 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 metered.) The livestock water users would 

pay extra in proportion to the amount of water used. The Board feels that this approach will 

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. 

FINANCING 

Tables 6-1 and 6-2 have presented refined cost estimates for the selected alternative. 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 7 IA percent interest. 

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

for the project, less cost of installing water meters. Table 7-2 then 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 through the County Assessor would 

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

$499. Early loan payoffs could be arranged through the Board. 

I 
TABLE 7-1 

I 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. 

I 
TABLE 7-2 

I REFINED FLB FINANCING AND DEBT RETIREMENT SUMMARY 

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

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

*NOTE: Assumes 35 meter installations. 
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WATER USER FEE 

The water user fee developed in Section 4 can now be refined to reflect the new terms 

of the interim water purchase agreement with the PWSD. The newly negotiated rate of $1.75 

per 1000 gallons of water favorably affects the overall water user fees for District customers. 

The refined water user fee consists of four components: 

1. Water Purchase Cost: The District would pay one monthly water bill to PWSD 

based upon the master water meter reading at the point of connection. The 

negotiated rate is currently $1.75 per 1000 gallons. Typically, there is a 10 to 
20 percent loss of water either through leaks, inaccurate meters, illegal 

connections, etc., known as unaccounted for water. The District should expect 

at least a 15 percent loss in unaccounted for water and charge a water cost of 

$2.00 per 1000 gallons to compensate for this loss. Average monthly domestic 

water usage was assumed to be 12,000 gallons per residence, the cost of which 

would be $24.00 per month at $2.00 per 1000 gallons. Usage in excess of this 

12,000 gallons would simply be metered and charged at $2.00 per 1000 gallons. 

This rate would be reviewed each year and adjusted to reflect the unaccounted for 
water. It is expected that the wholesale cost of water once the regional system 

is in place would be $1.20 to $1.30 per 1000 gallons. 

2. Operation and Maintenance Costs: These costs are estimated to be $3,600 per 

year. These costs are for meter reading and billing, leak repairs, testing, 

insurance, etc. Assuming that these costs are evenly divided among the 30 

system customers, the monthly costs of O&M would be $10.00. 

3. Sinking Fund: This fund is intended to accumulate reserves for system 

replacement costs in the future. The monthly cost for each of the 30 customers 

is estimated at $4.00, and will generate $1,440 annUally. 

4. Current Debt (existing system): The remaining debt on the existing water system 

will continue to cost each customer $15.00 per month. 

Table 7-3 indicates the refined monthly water user rates: 
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TABLE 7-3 
REVISED MONTHLY WATER USER RATES 

FOR THE A VERAGE HOUSEHOLD 

ITEM MONTHLY COST (67% Grant) 

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 

If the Board elects to combine the water user rates shown in Table 7-3 with the debt 

assessments shown in Tables 7-1 and 7-2, the average customers monthly water rate would be 

approximatel y $94. 

A rough tabulation was made of the quantity and types of livestock kept and raised in the 

District. The number varies depending on the season, but only 5 or 6 customers keep a 

substantial quantity of stock. Several operations run as many as 300 head of cattle, and one 

operation seasonally runs 2000 feeder lambs. Table 7-4 is a compilation of these tabulations and 

published information on stock water use demands. 

TABLE 7-4 
LNESTOCK WATER CONSUMPTION AND RELATED MONTHLY WATER COSTS 

DAILY WATER 
TYPE OF LNESTOCK REQUIREMENTS QUANTITY OF STOCK COST 

Mature Beef Cattle 11 gallons 300 $198.00 
Feeder Lambs .5 gallons 2000 60.00 
Horses 12 gallons 10 7.20 

While the domestic customers on the District's system will experience a substantial 

increase in monthly rates under this scenario, it is clear that the livestock water users would also 

be paying high monthly rates, as they always have. All users will benefit in the future with any 

regional system involvement, and rates would decrease when the current system debt is retired. 
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SECTION 8 

IMPLEMENTATION 

GENERAL 

This section briefly presents a strategy for implementing the project, and includes a 

discussion of funding acquisition and project scheduling. 

FUNDING ACOUISmON 

The funds needed to finance the project as identified in Section 7 include grant and loan 

funds from both the State Farm Loan Board and the WWDC. The District is recognized by 

these agencies as a public entity, and is eligible to receive grant and loan funds. 

The WWDC receives Level III funding applications in November preceding the upcoming 

annual legislative session for ongoing project such as Poison Spider. The FLB meets two times 

annually to review and approve funding applications, usually the third Thursdays in January and 

July, respectively. Funding applications need to be received by the FLB staff 90 days prior to 

the meeting dates. 

PROJECT SCHEDULING 

The following project schedule has been developed assuming that this project will be 

constructed in 1995. Implementation of the project on this schedule is very important because 

of the Administrative Order placed on the District by EPA to comply with the safe drinking 

water regulations. 

October 20, 1994 

November 1, 1994 

January, 1995 

March, 1995 

April, 1995 

May, 1995 

June - August, 1995 
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Submit FLB Funding Application 

Submit WWDC Level III Funding Application 

Receive FLB grant 

Receive WWDC grant 

Execute mortgages, notes and agreements with WWDC 

Final design, prepare bid documents 

Bid and Construct Project. 
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usf'd ill aa:anb.Dcz with the- lenDI of thia permit. 

Notice of aMDlIM'ItCaItC'ftt 01 Woti:. _pktion of the Woti:. Ind til "pplicalion 01 die wlllt'r 10 Ihe brMficial UWI deeaibed 
in the pnmit. must be filfd in die Stale En"n~r'l CifiClr t.efon die npintion of dlr lilllt' allowf'd in the penDiL 

If n.lt'Miona of li_ btyoncI die tilK limil.l tel forth ill the penait art' ft'quirf'd. ft'quau lor same m ... , be in .fiuRI:. llal. 
Inl why die additional ti ... e is ft'CIuirf'd. aod must be RCZi'ftd in the- Seut' Enjfinee"l otria bdorr the l'lIpirauon of tht' lilDt' 
aJlowftl ill die pnaiL 

To prriKt your waIn ript. notify J'O'Ir WI'n' DiYiaioa SupC'finlt'ndmt thaI yov a~ rndy to IvblDit final proor. n." lIotiu 
"'ould be _t 10 die Suprrintmdmt .. _ .. w-Jble Ifln you apply the .alrT 10 the brMficial '"" dncribed in \"OUr 
pnmif. Whm yov h."e- sub ... iuf'd yovr pruol bdore 1M SupC'finlt'ndml. il will be con.idnf'd hy 1M <,tal" ..... d .,1 Control. md. 
if 'ound to be Nlisfacrory. die IoIrd will __ to J'O'I • Crnificak of Appropriation _bid! will CDnIOluit a aompltlnl waler ",ilL 

TlIc pantin, of • prnoit does DO( cmuUlute tbe pDl;"', of 1iPI-oI ••• y, If .ny riPl,of', .. ,. is ~ry 111 ~ with 
die application it should be undenlllOd thaI thil ~bili!., it Iht' appliQnfl. 



nlE STATE OF WYOMING, l 
STATE ENGIN££R.'S OFFICE ~ SS. 

THU U TO cr.ann Iha& I lie" .,.......,. De ~ appIiaI&'- ... lie a.cftIty ..- doe _ ~ .. the • .u.w.., _1 ___ and --ai"-: 

'IlIiII ~l ..-.." the ,.... .. _ the __ ..ww.k .. 1M _ aflft aD ......... aft ........ 

The «unnnt Of .,pprgprj.,tign Shall be limited to the amount beneficially 
nsed for mjsceZianeons/unjnCOtpgtited myniqipal tupe s~MceJ purP2ses on 
or before Decembttr 17 797., Mt tQ exceed Q 134 cybi c feet of vater 
per secpnd Of time 

North platte River abmre Gnerosey Rct3crypir. and from tributaries enterinq 
",hiS pemft is jssued subject to the I imitatiqns qf diversion from the 

thjs river .,hove pathfinder Dam "$ SUch limitation is imposed by Decree of 
the II S Supreme Omrt entered OCtgber 8« 194 5 , in the Ncr'Ch P la tte Ri ver 
jnterstate Jjti~tjon The *",."i1ahj'ity Of 'MteT tor the appropriation under 
this permit ;5 s'.bject to in'terpret.tigD pi the meaning of Article X of the 
79 4 5 Decre. 

The lirM for tommntttmmt 01 mrutnKlion wort .hall tttlllinitt on _ Decemhf4..3 (, I '9 7f . 
TM lime for completinl the trOrk shall ll'T1Diftate on ~ber 51. 19~. 
The time for cornp1eUftllhtappliC3lion 01 .aler 10 bmt'ftrial use .haJJ terminate on Ik(nnber 'I. ICJ~. and final 

'prou of appropriation shall be made wtlhia S ,ean thereafter. 

Witn.,.. my hand this c: Or#- day of 

liS7":; .. ~" . '-

Prrmit No. ________ _ PI~ No. ___ _ 

fLtlu 11 .... ta. 



2~'/26 Permit No. _______ _ 

'1'.F. NO. _....;;.;22~6:::.l./...::.3.::.:98:..... __ _ 

TAl3tilATION EXTENSION OF I'l'lN 10 

"= ___ .... I---r-_N_E .... "'_~-.-_ t--.,.._NW--r14_~_I_....,-_S_W,...*'_,.-_t-_.,--_S..,E_14_r---I 
____ ~~ IW'4 I~" n" ""'4 'W" ." n" '"'" ."" ~ IfS'4 '""" ... " ." 
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257~ll 
PERMIT NO. ___ _ 

P&IU4IT STATUS 
E-17 

Priority Date _;.Fe;;;,;b;.,;ru4;.;;..;...;TY::.-,2_3.,;,_19_7_8 _____ _ Apprvval Date March 20, 1978 

JI.y 2, 1978 - Notice of Coanencement of Nork S.rch 21, 1978, received. 

JI.y 2, 1978 - Notice of completion of Construction April 25, 19~B.,. received •. 

S.y 2, 1978 - Notice of COIIIpledon of Beneficj.1 Use IYy 25, 1978, received. 

t,4ICRO· lIlt" 16 '78 
'41....,£D AW 

PROOf 'R~P.tE:> A:>JUCICAT:ON IN PRoass 

CElt. F.:ECORO •••• - •••••••••••••• P • _____ ••• AC __ 

PlC)Qf NO •••• _ .. _ ..•..•• __ • ___ _ 

NonCE 

A Mutual of' 1t.q1IIaUoM Uld I~ for fililll .ppJicati«l. will be fumitbl'd by 1M Sme In(inftt", Office upon 
reqUCIL .y carefully -piTinI with the iDltnKtioN mnl.iard in the MUIII.1II, much uoo,ble and drl.,. will be N"1'd the .ppli· 
CUlL &hi: profaai0n81 mJi- Of land 1UfW7M. and Iht' Stale EnpftftT'I Office. 

Thit application must be ._pallil'd by .. ,. III duplicatr, prrpand ill attordaltCl: wid! the Ma .. ual. utd b,. • min( fft 
of Two Doltan ($%.01'). 

ApplicaLiou n:tumed lor ~. lIIust be nsubmilled to the Statr Enpnen within 90 da,.. with the amcctiona property 
-..de: othcrwi..e the filill( will be QltCl:ltod. 

Thil applic:uion, wllm apprcwtod, daft not _tilule a a.tplrle water riPt. It ill '/'OUf aud!orny to brtin mnall'UCuoa ~. 
wh.ida IIIIIIt be ClINIIPDeDCrd within the t.iIIIc allowed ill the perwUL 

All approprialioN for irription are limited 10 I cubic foot per _4 of' Li_ for am 70 arret 01 land irripll'd. nn:pl at 

pYV¥ided in Seuion 41·184. Wl'O. StatlittS. 195'1. Appropriationt for other lIltS are limited 101M amou ... 01 waitT beadici&Jly 
UIIed ill accorcSaDce with 1M lenal 01 thil perllliL • 

NoLiee of _lDt'lKftHIU of wort. a.tpletioo of the ~. and ttl ;application 01 1M WlIl" to the benriicill. UM'S dac;ribed 
ill the permit. mVIC be filed in the Sule f.npneer" CHiCle Ldore &he expiration of the Li_ allowed in the ~miL 

If extmsiocu of time beyond the d_ IilDi'" art forth in the permit are required, '"!un ... 'or tam .. IIIUII be- in .. dlin,. 11.11. 
"'I why the additional Li_ it requind. Uld lDutt be recriftd in the $lale In";nrrr'. Offier before Iht' npiratiOll 01 Ibc time 
allowt-d in &he pe-rmJL 

To perfe« l'OIIr waler "«tIl. notify l'OIIr Water DiyUioe 5II~intmdeal tNt 'fO\I are ready &0 aubmil final prool. n.i.e notice 
~Id be _t 10 the SIIpni .. lmdmt .. _ at f'C*ible atln l'OII .ppl,. the Wll'..... &0 the benriicial .. on df'..eribc'd in \"tI\U 
permit. When '/'OU have subtilini'd l'OIIr proof before the 5II~jnlmdml. il will be _idr.ed by Ihe 'jut .. ~,d nf eonlfol, .nd. 
if found &0 be aau.faao:y, the ao.rd will .. ~ to l'OU a Crnilicale of Approprialion which will CX>n.UIUle a completed wal" "Iht.. 

The rr-unl of' a pnmit don _ -UtUIIII the ...... tin, fII. riplo(I(.way, If any npl.of'·wa,. i.e ~ry in coaMa.ioo wid! 
the application it should be uD<lrnlllOd that thil rnpoaaibihry is Ihe 'ppH ... nl',. 



Fonn U.W. 6 NOTE: Do not fold this fonn. Use type
writer or print neatly with bla.ek 
ink. 

IF WELL IS TO BE 
ABANDONED, SEE 
ITEM 15, PAGE 4 

STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

STATEMENT OF COMPLETION AND DE~CRIPTION OF WELL 
(For wells used only for stock or domestic purposes, use Fonn U.W. 1) 

PERMIT NO. U.W 5992 NAME OF WELL Poison Sni.;;;,de:::.:r~#~l:--___ _ 

1. NAl'tIE-OF OWNER Poison Spider ~·!ater Co. 

2. ADDRESS _~E=-OX_~9~4_0_-=.M=i::...l..:l::s...::, __ ',.I'y.::...::o:..:.l!l..:i.:.:n~g _________________ Zip Code P"644 

3. USE OF WATER: Domestic 0 Stock Watering 0 Irrigation 0 Municipal 0 Industrial 0 Commercial 0 

Other __ Pu_h_li_c_U_t_i_l_it...:y:...-____________________________ _ 

Lot 2 
4. LOCATION OF WELL: __ % __ % of Seetio~. T_J_2 ___ N •• R 81 W., of the 6th P.M. (or W.R.M.), 

Wyoming, being specifically, _________________ ~~----------------
(Bearing and Distance) 

or. ft North and fEast f h f S t· T N R W _. South u ____ ...xt. West rom t e, _____ comer 0 ee 100--, ---., --- • 

(Strike out words not needed). 

5. TYPE OF CONSTRUCTION: Dnlled ~ Rotary Core dril!::;lL-_______ Dug 0 Driven 0 Jetted 0 
('l'pye of Rig) 

Other __________________________ _ 

6. CONSTRUCTION: Total Depth,-_2_2_...lft. Depth to Water Leve1l-_8 ____ ---1ft. 

a. Casing Schedule New ~ Used 0 

_..::2:..L7_" __ ,diameter from'-_O-"--_--1ft. to-=1:=2=-_..I.ft. Material __ Conerete __ Gage ___ _ 

_____ diameter from'-___ ...Lft. tOI ____ ..I.ft. i\l ateri all.. ______ _ Gage: ___ _ 

______ diameter from'-___ ...Lft. tOi ___ --"ft. l'oJaterial..! ______ _ Gage: ___ _ 

b. Perforations: Type of perforator used 
Pourous Concr.~e~t~e~ _______________________ __ 

Size of perforation,:o..s __ -linches by-inches. 

Number of perforations and depths where perforated: 

---_perforations from, ____ ..I.ft. to ___ -.Lfeet. 

---_perforations from ___ ---lft. tOI ___ ---lfeet. 

c. Was well screen installed? Yes 0 No '* 
Diameter: ____ slot size: ____ set from'-___ ..... feet to, ___ --"feet. 

Diameter: _____ slot size; ______ set froml-___ feet to, ___ -...:Ifeet. 

d. Was wen gravel packed? Yes ~ No 0 Size of gravel -t 1rm~h,--_____ _ 

e. Was surface easing used Yes 0 No QJ Was it cemented in place? Yes 0 No 0 

8. DATE OF COMPLETION OF WELL (including pump installation) ~:;..r-l-:E ..... --J.J.;;:Q:..t7....11 ____________ _ 

9. PUMP INFORMATION: Manufacturer· __ .:.:.·T:..:.Q,!.j.b.iJ.n.l.i:~~t!:.:Qi.i!'l..!._ ___________ Type ;:::rbjne 

Source of power·_---:t!>_' .... elOo..lo<.c.><t_ ....... i..\o.(' ... ;...;.t<.;:~!' _______ Horsepower'_--'-~ ___ Depth of Pump Setting 10 .t'oet 

Amount of Water Being Pumpedu-__ ':l .... .,_-il-~ _____ Gallons Per Minute. 

Permit No. U.W __ ..;.~_, 9_9_2 _____ _ Book No...3.L- Page No.....3.2--.. 



10. PUMP TEST: Was a pump test made? Yes 13 No 0 

Yield: _~6~O~_gal./min. withL-_ ..... 6'----Lfoot drawdown after· __ 5,--_hours. 

Yield: _____ ;ga1./min. with'--___ -'foot drawdown after· ____ hours. 

11. FLOWING WELL (Owner is responsible for control of flowing well). 

If well yields artesian flow, yield i.a.s ____ gal./min. Surface pressure i",.s ___ tb./sq. inch. or--feet of water. 

The flow is controlled by: valve 0 cap 0 plug 0 

Does well leak around casing! Yes 0 No 0 

12. LOG OF WELL: Total depth dri11ed~_--",2;.;;:2 ___ ..Lfeet. 

Depth of completed well ... __ 2_2 __ --1f eet. Diameter of welL-!Linches. 

Depth to first water bearing formation_8~ ___ ..Lfeet. 

Depth to principal water bearing formation Top_--.;8;"""_..Lfeet to Bottom ___ l_2_-,fect. 

Ground Elevation, if known ___________ _ 

From To Material REMARKS Indicate Water Indicate Perforated 
Feet Feet Type. Texture, Color (Cementing, Shutoff. Bearing Formation Casing Location Packing, ete.) 

0 4 Too soil 
S4 12 sand and gravel I sand &: grave 1 8-12 rt 
12 22 Hard Clay 

I 

.. 

i I I 

I 

I 

QUALITY OF WATER INFORMATION: 

Was a chemical analysis made! Yes 0 No 0 

If so, please include a eopy of the analysis with this form. 

It not, do you consider the water as: Good 0 Acceptable 0 Poor 0 Unusable 0 



13. TABULATION 

a. If for irrigation, the land proposed to be irrigated should be described in the following tabulation. Deseribe in the 
"Remarks" section. under Item 14. the means of eenveying the water to tbe lands and the method of impuon. 

(Give imgable acreage in each legal subdivision. If proposed use is for supplemental supply for l&J)ds with a right from 
another souree, indicate in the tabulation the priority or permit number. the souree of supply and the name of the ditch 
or other well.) 

b. If not used for irription, show the area and point(s) of use and loeation of well in the tabulation below. Also describe 
the method of eonveyanee in the "Remarks" section under Item 14. 

T_ 
Range s.c. 

NEtA. NW1/. .. SWIA. SElJa. TOTALS 
abip 

NE14 NW14 SW14 SE14 NEY" NW14 SW14 SEV" NE14 NW14 SW14 SEV" NE14 NWV" SWY" SEV, 

TOTAL NUMBER OF ACRES TO BE IRRIGATED, ____ _ 

Original Supply, _____ --II8r.c:cres 

Supplemental Supply, _____ --II8 cres 
14. PLAT 

a. If tbe well is to be used tor irri«ation, industrial, pabUc utilit,. or municipal use, show the location of the well on the 
plat below. For such uses, a plat certified by a licenaed engineer or land surveyor is required to be submitted at the 
time the Proof of Appropriation and Beneficial Use of Ground Water is aubmitted. 

b. For other Ulles, aecurately show the well loeation, point of use or uses and describe method of conveyanee of water to 
points of use on plat and in "Remarks" aection below. Make certain Jocation on plat agrees with written description. 

e. A separate map may be submitted if the information required cannot be shown on this plat. 

R_W. R ___ W. 

I - - - - ..... ~ - - .... - - _ ... - - ... - .. -:~ - _ ... ___ . _____ ... :4 .. ____ ... 
I I 

I 

I --... ---",,'- - ---_ .. 
I 

Scale: 2" 1 Mile 

T.---N. 

---- -- ... : - ... --- -- - ------;- - ---... - . ---- --~ ....... --... ------,-_ ...... --' 

. 
• I 
I I 

~------. -------,------- ------~------ ... 

T. ___ N. 

. . ._--------- .. _- ._------------ . -_ .... _- .... .!._-----._----- !..------
I ' I I 

REMARKS: ________________________________________________________________________ _ 



15. IF WELL IS TO BE ABANDONED, complete Items 1 through 8, Item 12 (Log of Well) and state reason for abandonment 
below. 

It is the responsibility of the owner to properly plug or fill in the well in order to prevent contamination of ground water 
and to cover or cap the well at ground level. 

Under penalties of perjury, I declare that I have examined this form and to the best of my knowledge and belief it is true, 
correct and complete. 

,I92/-

__ D_e_c_e_mb __ e_r_' ______ . 19.1.!.-

Date of Priority _________ (;_Tl...;.1n=e...:;;1...;.8 __ 19...12.. 

Date of Approval __ ...:..,~ ...... ~:::.,...:;.,....<: ........ _~.,..tt;... __ ... 



Fonn U.W. 5 
NOTE: Do not fold this fonn. Use type

writer or ball point pen. 

STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

APPLICATION FOR PERMIT TO APPROPRIATE UNDERGROUND WATER 

Temporary Filing No. U.W __ h_-_1_-_1_5.;,..3 __ _ 

PERMIT NO. u.w_--.;;;5~9;;.-9~2 __ NAME OF WELl. poi son Spider #1 

WATER DIVISION NO __ ....... (";,,,,". ''''''') U.W. DISTRICT __ "_::'_.'I'_p_\(,_, :;...; __ :, ___ r....;r:;...'....;:_'T':.._:..~ ______ _ 

1. _ Name-of applieant(a) Poison Spider Water Company 

2. AddreslL.-of applicant(s) 
1736 South Oak, Casper, Wyoming 82601 

Tom Rennard 3. Name & address of agent to receive correspondence and notices ______________________ _ 

1736 South Oak, Casper, Wyoming 82601 

~4. Use to which the water will be applied: Irrigation 0 Municipal 0 
Stock Watering KJx Other.:...-~PwUD.!b~l""'i~c"'___'U:::..;t~iil:.:l""'i:.:t""'y1__ ________________________ _ 

Industrial 0 Commercial 0 Domest~ 

T_n-
'hip 

Lot 2 
5. Location of the well: ___ % ___ % of Sectio~. T ___ S ....... ' ___ N., R 81 W .• of the 6th P.M. (or W.R.M), 

Wyoming. 

6. Estimated depth of the well is 1 2 feet. 

7. Estimated quantity of water to be developed and beneficially used: 

6 0 gallons per minute or cubic feet per seeond. 

8. If for irrigation use, the water will be used from _______ ---::--_____ to ____ -:-___ -:-____ _ 
month day month day 

9. If Cor irrigation, the land proposed to be irrigated should be described in the following tabulation. 

Describe acreage to be irrigated in each 40·aere subdivision. Indicate whether proposed use will be original supply (irrigated 
from this well only) or supplemental supply (irrigated from an existing water right to be supplemented by this well). 

NEVt. NW~(t. SW%. SEl/t. 
Ranve Sec. TOTALS 

NEI/4 NW\4 SWIf" 5E'4 NEI;'" NW\4 5W\4 SElf" NEI;'4 NWI;'" SWI/" I SElf" NElf4 NWV4 SWI;'" ! 5E'4 

-
I 

I ! 
! 

! I I I 

Penn it No __ 5_9_9_2 __ Book No~ Page No-3-Q-



10. The well is to be constructed on lands owned by Po j S 0 11 S P j de r 1\ ate reo 
(The granting of a permit does not constitute the granting of right of way. If any easement or right of way is necessary in 
connection with this application, it should be understood that the responsibility is the applicant's. A copy of the agreement 
should accompany this application, if the land is privately owned and the owner is not a co-applicant.) 

11. Thewateristobeusedonlandsownedby Members of tbe poison Spider Water Co 
(If landowner is not the applicant, a copy of the agreement relating to usage of appropriated water on the land should be 
submitted to this office. If the landowner is included as a co-applicant on the application, this procedure need not be fol
lowed.) 

/7 
(SigD(i~~~::::':"::::;;:"::~....::-L4:::=:':~~:::;:::~:::::':::::;::::~ ____ _ 

THE STATE OF WYOMING 

County of __ ---1ii! t ron a 

Resident Agent 
) 

~ss. 
J 

I hereby certify that the foregoing application was signed in my presence and sworn to before me by ______ --=::-=-_ 
Tom R en n a r d this 1St h day o .... f __ J_u_n_e ______ ... 19~ 

My Commission Expire ... s _-=D::....=;.e..;:;c;..;.:......=2;..;,r...-__ . 
12 ~ ~;J / ~ 

, 19.2.Q..... .~ £!/'II., 'Lc ~'- r ('/2:..(:4.'>/"':"1-~/ 

THIS SECTION IS NOT TO BE FILLED IN BY API'LICANT 

THE STATE OF WYOMING ) 
}ss. 

STATE ENGINEER'S OFFICE J 

Notary Public 

This instrument was reeeived and filed for record on the.e _____ l..:...L3 .... t .... :~_-iday oJ,., ____ --J.·-.uIl,/JJl,/J"lC ______ , A. D. 

19~ a~t _____ :;..;.'~:~~>1~0 __ __ M. 

te Engineer 

THIS IS TO CERTIFY that I have examined the foregoing application and do hereby grant the same subject to the follow
ing limitations and conditions: 

ThiR application is approved subject to the condition that the proposed use shall not interfere with any existing rights to 
ground water from the same source of supply and is subject to re~lation and correlation with surface water rights. if the 
ground and surface 'vaters are interconnected. The use of water hereunder is subject to the further provisions of Chapter 169, 
Session Laws of Wyoming, 1957. and any subsequent amendments thereto. 

Granting of a permit does not guarantee the right to have the water level or artesian pressure in the well maintained at 
any speeific level. The well should be constructed to a depth adequate to allow for the maximum development and beneficial 
use of ground water in the source of supply. 

If the well is a flowing artesian well, it shan be so constructed and equipped that the flow may be shut off when not in use, 
without loss of water into subsurface formations or at the surface. 

Approval of this application may be considered as authorization to proceed with construction of the proposed well. 

ConJI,truction of well will be~in within one (1) year from date of approval. A Statement of Completion will be filed within 
thirty (30) days of completion of construction, including pump installation. 

Completion of construction and completion of the beneficial use of water for the purposes specified in Item 4 of this appli
cation will be made by December 31. 19..,.lk... 

The amount of appropriation shall be limited to the quantity to which permittee is entitled as determined at time of proof 
of application of water to beneficial use. 

sT 
Witness my hand this Z I - day of '~~A42~ 

Sta Engineer 

?-12rch 31, 1971 - Notice of expiration of time for commencement mailed. ~$ 
November 5, 1971 - Cancellation letter mailed. t: L:f,:~ 

nf_':H f March 14. 1971 received. j_<r. -II November 11, 1971 - Notice 0 Commencement on 

Sept. 29, 1972 - Notice of expiration of i.l~e for .. c,oOlpletion and 
bene Eicial use mailed. f'U,l:, SEf.i.. ~ i.:. 

~anuary 2, 1973 - (See envelope dated December 2~-l972) 
beneficial use extended to ' 

MIC" 
ElL!.: .. 

and 



PERMIT NO. u.W. 5992 

PERMIT STATUS 

Friority Date __ ~J_u~n_e __ 1_8~, __ 1_9_7_0 ______ _ Approval Date July 21, 1970 

December 7, 1971 

December 7, 1971 

Statement of Completion on July 6, 1971 
received. 
Notice of Proof of Appropriation and J 

Beneficial Use on July 6, 1971 recem~· JAN 14'74 



APPENDIX B 

CONSTRUCTION PERMITS 



1 • 

REVIEW OF PLANS AND SPECIFICATIONS 
WYOMING DEPARTMENT OF HEALTH At~D SOCIAL SERVICES 

DIVISION OF HEALTH AND MEDICAL SERVICES 
SANITARY ENGINEERING SERVICES 

STATE OFFiCE BUILDING 
CHEYENNE, WYOMING 82001 

PROJECT: Poison Spider Pipeline, Casper Alcova 5011 and Water Conservation 
District, Natrona County, Wyoming 

2. ARCHITECT OR ENGINEER: John R. Long, Assistant State COnservation Engineer, 
Soil-Conservation Service, Casper 

3. DIV. OF SANITARY ENGINEERING REF. NO.: 70-9R 

4. REViEWING ENGINEER: Robert H. Plnther 

5. DATE OF REVIEW: April 23. 1970 

6. ACTION: APPROVED AS TO LAYOUT ONLY. COnstruction Plans and Specifications 
shall be submitted and approved prior to start of construction. 

7. COMME NTS: 

RHP/cw 

1. To avoid corrosion of the chlorine solution delivery pipe and possibly 
corrosion of the well discharge pipe due to poor mixing beyond the point 
of chlorine solution Introduction, It Is recommended that the chlorine 
solution be introduced into the well and delivered to a poInt near the 
submersible pump Intake. 

2. Submit Construction Plans and Specifications. this shall include but 
not necessarily be limited to: 

a. Provisions for disinfecting the waterlines prior to placing 
into servIce. 

b. Method of laying and backfilling around water lines. 

t:. "S"akingll of plastic lines In trench to a'low for e~i'anSron 
and contraction. 

3. To avoid deve10pment of a vacuum condition on the distribution system 
provide a low pressure cut off In the feed line to each booster pump. 

cc: Nix Anderson, Senior Sanitarian. Casper-Natrona County Health Department, Casper 
Walter Makens, Engineer, Farmers Home Administration, Casper 



1. PROJECT: 

REVIEW OF PLANS AND SPECIFICATIONS 
WYOMING DEPARTMENT OF HEALTH AND SOCIAL SERVICES 

DIVISION OF HEALTH AND MEDICAL SERVICES 
SANITARY ENGINEERING SERVICES 

STATE OFFICE BUILDING 
CHEYENNE, WYOMING 82001 

Poison Spider Pipeline, Casper Alcova Soil and Water Conservation 
District, Natrona County, Wyoming 

2. ARCHITECT OR ENGINEER: John R. Long, Assistant State Conservation Engineer, 
Soil Conservation Service, 34st East 2nd, Casper, Wyoming 

3. DIV. OF SANITARY ENGINEERING REF. NO.: 70-4SR 

4. REVIEWING ENGINEER: Robert H. Pinther 

5. DATE OF REVIEW: May 28, 1970 

6. ACTION: Approved with comment 

7. COMMENTS: 

Provide a screened downward turned goose neck at the outlet from 

each vacuum release. 

RHP/cw 

cc: Walter F. Makens, Engineer, Farmers Home Administration, Casper 
Nix Anderson, Senior Sanitarian, Casper-Natrona County Health Department, Casper 
Jack Doyle, Agricultural Engineer, SCS, P. O. Box 866, Sheridan 
Poison Spider Pipeline, Inc., c/o Tom Rennard, Natrona County ASCS Office, Casper 



1 • PROJECT: 

REVIEW OF PLANS AND SPECIFICATIONS 
WYOMING DEPARTMENT OF HEALTH AND SOCIAL SERVICES 

DIVISION OF HEALTH AND MEDICAL SERVICES 
SANITARY ENGINEERING SERVICES 

STATE OFFICE BUILDING 
CHEYENNE, WYOMING 82001 

?o i s'.:m Sp i'1er \·t;:te r Corrp=ilY, ?un':,' nC! ~nt: 11 it i as and 800ste r 
Pu~~ Statton, Casper, Wyoming 

2. ARCHITECT OR ENGINEER: 
P. J. ron~~11, ~. rye Con~~11 & ~ssoci~tes. 1ne., 

P.O. Sox 1010. B. r ve -ton, '/yom i n9 

3. DIV. OF SANITARY ENGINEERING REF. NO.: 71- f.1R 

4. REVIEWING ENGINEER: 
Ro~~rt H. ~t~t~er 

5. DATE OF REVIEW: 

6. ACTION: 

7. COMMENTS: 

1. :\r:;J rovu 1 r s based on rev r ew of the p lons and spec; f i CZlt I ens c ne 
Addendum No. 1 for this project and a telephone conference with 
Mr. R. D. Connell on Mcrr.h 16. 

2. Item No.3 of Addendum No. 1 r~celved on 3-19-71 specified that 
the fences around the well and booster pump station will be 100 
feet square. 

3. It Is understood that "loss of suction protection" at the booster 
pu~ will shut the pump off before a negative pressure occurs In 
the pump Intake header. 

RHP/cw 
F.nclosure - 1 set Approved plans, specs and Addendum No. 

cc: Casper-Natrona County Health Department, Casper 
Farmers Home. Administration, Cox 8/.0, Casper 

John (\. Long, Scil ConservatIon Ser'/{ce, P. O. Box 340, Casper 



PER~IT TO CONSTRUCT 

I X I New 

Renewal Permit No. --------------------------

(Name of Facility) 

This permit hereby authorizes the applicant: 

Poison Spider Water Company 

} Last) (First). 
C 0 Western Engineers - Arcnltects 

(}1iddle) 

501 No. Sun Drive 
(Street or P.O. Box) 

Casper Natrona Wyoming 82601 
(City) (County) (State) 

_.Jo;I.~~r..~;:.~;" .... - -...... ':"I~.· :,._-,,_ • 

to construct, install, or modify a Water .. Improve.meiJts ·1 
----------------------------~---------

facility located in West of Casper -------------------------------------------------------(Legal Description) 

Natrona in the County of , in the State of -----------------------------------
~yorning. This permit shall be effective for a peri0d of 2 ____________ ~years 

from the date of issuance of this permit not to exceed five (5) years. 

$ut"ervisor • Water Ql.!ality Div. 

Director 
Wyoming Dept. of Environmental Quality 

Apr; 1 5, 1977 

Date of Issuance 



B ~ V I E \oJ 0 F PLAN SAN 0 5 P E C I F J CA T ION 5 

WYOMI NG DEPARTME-NT OF ENV I RONMENTAl QUALI TY 
WATER QUALITY DIVISION 
State Office Bujldjng 

Cheyenne, Wyoming 82002 

PR OJE CT: _poi son Spid'~r ··W~"f~~~·I;npr()·vem-ents ,~'.·Ncitron·a -COlinty 
¥. • ." ..... 9 ....... '" " •• 

ARCHiTECT OR ENGINEER: Russ Donley, Western Engineers ~ Architects, Inc. 
501 No. Sun Drive 
Casper, Wyoming 82601 

VATER QUALITY DIVI SION REFERENCE NUl'oBER:7.!::n~~..1 W~ R. ~"'-
REVIEWING ENGINEER: Jake Strohman, William L. Garland, PtE. (J 
DATE OF REV1EW: AprilS, 1977 

5upen-tsor- Wa~er Oual:~ Diy 

ACT I ON: .~Ji~·E·~f·~&·~·If'r:~~CONSTRGEfior{'.I~uTHPR.t~~D_j 

COMMENTS: Provide monitoring information to this office by September 15, 1977 
to determine extent of treatment required in Phase III. 



APPENDIX C 

HYDRAULIC ANALYSIS OF EXISTING WATER SYSTEM 



DATE = 03-30-1993 PAGE NO. 1 
JOB NAME = POISON SPIDER WATER SUPPLY STUDY 

* * * * * * * * * * K Y PIP E 2 * * * * * * * * * * 
* University of Kentucky Hydraulic Analysis Program * 
* Distribution of Pressure and Flows in Piping Networks * 
* 1000 PIPE VERSION - 1.01 (06/05/92) * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

DATE: 3/30/1993 
TIME: 10:17:46 

INPUT DATA FILENAME -------------- c:\ky2\dp\POISON13.DAT 
TABULATED OUTPUT FILENAME -------- c:\ky2\dp\POISON13.0UT 
POSTPROCESSOR RESULTS FILENAME --- c:\ky2\dp\POISON13.RES 

************************************************ 
SUMMARY o F o RIG I N A L D A T A 

************************************************ 

U NIT S S P E C I FIE D 

FLOWRATE •••••••••••• = gallons/minute 
HEAD (HGL) ••.••..••. = feet 
PRESSURE ..••..••••.• = psig 

P I PEL I N E D A T A 

STATUS CODE: XX -CLOSED PIPE FG -FIXED GRADE NODE 
CV -CHECK VALVE RV -REGULATING VALVE 

PIPE NODE NOS. LENGTH DIAMETER ROUGHNESS 
NUMBER #1 #2 (ft) (in) COEFF. 

PU -PUMP LINE 

MINOR LOSS 
COEFF. 

FGN-HGL 
(ft) 

-------------------------------------------------------------------------------
1 1 2 2072.8 4.0 120.00 .00 
2 2 3 878.3 1.0 120.00 .00 
3 2 4 839.0 1.0 120.00 .00 
4 2 5 1432.1 3.0 120.00 .00 
5 5 6 1258.0 1.0 120.00 .00 
6 5 7 449.2 3.0 120.00 .00 
7 7 8 1281.1 1.0 120.00 .00 
8 7 9 2820.0 3.0 120.00 .00 
9 9 10 834.5 1.0 120.00 .00 



DATE = 03-30-1993 PAGE NO. 2 
JOB NAME = POISON SPIDER WATER SUPPLY STUDY 

11 11 12 843.2 1.0 120.00 .00 
12 11 13 1525.8 1.0 120.00 .00 
13 13 14 667.6 1.0 120.00 .00 
14 13 15 1041.4 1.0 120.00 .00 
15 68 9 2812.8 3.0 120.00 .00 
16 16 17 3344.6 1.0 120.00 .00 
17 16 18 1256.6 3.0 120.00 .00 
18 18 19 2281.1 1.0 120.00 .00 
19 18 20 4335.1 3.0 120.00 .00 
20 20 21 257.2 1.0 120.00 .00 
21 21 22 397.0 1.0 120.00 .00 
22 21 23 520.2 1.0 120.00 .00 
23 20 24 939.3 1.0 120.00 .00 
24 20 25 3737.1 1.0 120.00 .00 
25 20 26 6399.1 3.0 120.00 .00 
26 26 27 5627.8 1.5 120.00 .00 
27 27 28 1163.9 1.0 120.00 .00 
28 27 29 3128.6 1.3 120.00 .00 
29 29 30 304.1 1.0 120.00 .00 
30 29 31 2334.0 1.3 120.00 .00 
31 31 32 733.2 1.0 120.00 .00 
32 31 33 3347.9 1.0 120.00 .00 
33 27 34 415.7 1.0 120.00 .00 
34 34 35 297.9 1.0 120.00 .00 
35 34 36 4050.0 1.5 120.00 .00 
36 36 37 1302.3 1.0 120.00 .00 
37 36 38 503.3 1.0 120.00 .00 
38 36 39 920.9 1.0 120.00 .00 
39 26 40 193.7 2.0 120.00 .00 
40 40 41 649.7 1.0 120.00 .00 
41 41 42 959.5 1.0 120.00 .00 
42 41 43 528.3 1.0 120.00 .00 
43 40 44 5003.0 2.5 120.00 .00 
44 44 45 556.5 1.0 120.00 .00 
45 44 46 253.4 2.0 120.00 .00 
46 46 47 675.7 1.0 120.00 .00 
47 47 48 710.2 1.0 120.00 .00 
48 47 49 1311.8 1.0 120.00 .00 
49 49 50 447.4 1.0 120.00 .00 
50 49 51 1382.4 1.0 120.00 .00 
51 46 52 2704.5 2.0 120.00 .00 
52 52 53 856.8 1.0 120.00 .00 
53 52 54 1069.2 2.0 120.00 .00 
54 54 55 234.6 1.0 120.00 .00 
55 55 56 303.7 1.0 120.00 .00 
56 55 57 2481.1 1.0 120.00 .00 
57 54 58 433.1 1.5 120.00 .00 
58 58 59 520.5 1.0 120.00 .00 
59 58 60 680.4 1.5 120.00 .00 



DATE = 03-30-1993 PAGE NO. 3 
JOB NAME = POISON SPIDER WATER SUPPLY STUDY 

60 60 61 362.6 1.0 120.00 .00 
61 60 62 5315.5 1.5 120.00 .00 
62 62 67 2263.3 1.0 120.00 .00 
63 62 64 2249.7 1.0 120.00 .00 
64 64 65 401.3 1.0 120.00 .00 
65 64 66 1418.0 1.0 120.00 .00 
66-FG 0 68 10.0 3.0 120.00 .00 5330.00 
68 17 70 8574.5 1.0 120.00 .00 
81 67 63 312.5 1.0 120.00 .00 
83 82 16 1581.8 3.0 120.00 .00 
84-FG 0 82 10.0 3.0 120.00 .00 5561.00 
90 8 90 695.3 1.0 120.00 .00 
92 18 92 2748.9 1.0 120.00 .00 
95 82 95 1594.2 1.0 120.00 .00 
96 95 11 958.9 1.0 120.00 .00 

J U N C T I 0 N NOD E D A T A 

JUNCTION JUNCTION EXTERNAL JUNCTION 
NUMBER TITLE DEMAND ELEVATION CONNECTING PIPES 

(gpro) (ft) 
---~-~~--~-----------~--------------------------------------------------------

1 INTAKE .00 5180.00 1 
2 .00 5210.00 1 2 3 4 
3 .50 5210.00 2 
4 .50 5210.00 3 
5 .00 5260.00 4 5 6 
6 .50 5220.00 5 
7 .50 5270.00 6 7 8 
8 1.00 5260.00 7 90 
9 .50 5250.00 8 9 15 

10 .50 5300.00 9 
11 .00 5280.00 11 12 96 
12 1.50 5260.00 11 
13 .00 5320.00 12 13 14 
14 2.50 5320.00 13 
15 2.50 5320.00 14 
16 .00 5330.00 16 17 83 
17 1.00 5400.00 16 68 
18 .00 5340.00 17 18 19 92 
19 .50 5340.00 18 
20 .00 5380.00 19 20 23 24 25 
21 .00 5380.00 20 21 22 
22 .00 5370.00 21 
23 .00 5370.00 22 
24 .00 5380.00 23 



DATE = 03-30-1993 PAGE NO. 4 
JOB NAME = POISON SPIDER WATER SUPPLY STUDY 

25 1.00 5310.00 24 
26 .00 5390.00 25 26 39 
27 .00 5320.00 26 27 28 33 
28 .50 5320.00 27 
29 .00 5370.00 28 29 30 
30 1.00 5380.00 29 
31 .00 5380.00 30 31 32 
32 .00 5420.00 31 
33 .00 5280.00 32 
34 .00 5330.00 33 34 35 
35 .50 5330.00 34 
36 .00 5410.00 35 36 37 38 
37 1.00 5420.00 36 
38 .50 5430.00 37 
39 .50 5410.00 38 
40 .00 5380.00 39 40 43 
41 .00 5370.00 40 41 42 
42 1.50 5380.00 41 
43 1.50 5360.00 42 
44 .00 5380.00 43 44 45 
45 1.50 5380.00 44 
46 .00 5380.00 45 46 51 
47 .00 5370.00 46 47 48 
48 1.50 5360.00 47 
49 .00 5360.00 48 49 50 
50 .00 5380.00 49 
51 .00 5350.00 50 
52 .00 5430.00 51 52 53 
53 1.50 5410.00 52 
54 .00 5440.00 53 54 57 
55 .00 5440.00 54 55 56 
56 .00 5430.00 55 
57 2.50 5430.00 56 
58 3.00 5440.00 57 58 59 
59 3.50 5430.00 58 
60 .00 5410.00 59 60 61 
61 1.00 5410.00 60 
62 .00 5390.00 61 62 63 
63 1.00 5390.00 81 
64 .00 5420.00 63 64 65 
65 .50 5430.00 64 
66 1.00 5450.00 65 
67 .00 5400.00 62 81 
68 .00 5320.00 15 66 
70 3.50 5460.00 68 
82 .00 5320.00 83 84 95 
90 6.00 5260.00 90 
92 3.50 5400.00 92 
95 .00 5245.00 95 96 



DATE = 03-30-1993 PAGE NO. 5 
JOB NAME = POISON SPIDER WATER SUPPLY STUDY 

OUT PUT OPT ION D A T A 

OUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT 

S Y S T E M CON F I G U R A· T I o N 

NUMBER OF PIPES .................. . (p) = 73 
NUMBER OF JUNCTION NODES •••••••••• (j) = 73 
NUMBER OF PRIMARY LOOPS ••••••••••• (1) = -1 
NUMBER OF FIXED GRADE NODES ••••••• (f) = 2 
NUMBER OF SUPPLY ZONES ........... . (z) = 1 

************************************* 
S I M U L A T ION RES U L T S 

************************************* 

THE RESULTS ARE OBTAINED AFTER 2 TRIALS WITH AN ACCURACY = .00000 

S I M U L A T ION DES C RIP T ION (L ABE L) 

POISON SPIDER WATER SUPPLY PROJECT 
LEVEL II, FEASIBILITY STUDY - W.O. #92-17 
EXISTING SYSTEM - CURRENT ALLOCATED DEMANDS & CURRENT ADJUSTED DEMANDS 

P I PEL I N E R E S U L T S 

STATUS CODE: XX -CLOSED PIPE FG -FIXED GRADE NODE PU -PUMP LINE 
CV -CHECK VALVE RV -REGULATING VALVE TK -STORAGE TANK 

PIPE NODE NOS. FLOWRATE HEAD PUMP MINOR LINE HL/ 
NUMBER #1 #2 LOSS HEAD LOSS VELO. 1000 

(gpm) (ft) (ft) (ft) (ft/s) (ft/ft) 
-------------------------------------------------------------------------------

1 1 2 .00 .00 .00 .00 .00 .00 
2 2 3 .50 .36 .00 .00 .20 .41 
3 2 4 .50 .34 .00 .00 .20 .41 
4 2 5 -1.00 .01 .00 .00 .05 .01 
5 5 6 .50 .51 .00 .00 .20 .41 
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6 5 7 -1.50 .01 .00 .00 .07 .01 
7 7 8 7.00 69.32 .00 .00 2.86 54.11 
8 7 9 -9.00 1.15 .00 .00 .41 .41 
9 9 10 .50 .34 .00 .00 .20 .41 

11 11 12 1.50 2.63 .00 .00 .61 3.12 
12 11 13 5.00 44.27 .00 .00 2.04 29.01 
13 13 14 2.50 5.37 .00 .00 1.02 8.04 
14 13 15 2.50 8.37 .00 .00 1.02 8.04 
15 68 9 10.00 1.40 .00 .00 .45 .50 
16 16 17 4.50 79.84 .00 .00 1.84 23.87 
17 16 18 29.00 4.49 .00 .00 1.32 3.57 
18 18 19 .50 .93 .00 .00 .20 .41 
19 18 20 25.00 11.76 .00 .00 1.13 2.71 
20 20 21 .00 .00 .00 .00 .00 .00 
21 21 22 .00 .00 .00 .00 .00 .00 
22 21 23 .00 .00 .00 .00 .00 .00 
23 20 24 .00 .00 .00 .00 .00 .00 
24 20 25 1.00 5.50 .00 .00 .41 1.47 
25 20 26 24.00 16.10 .00 .00 1.09 2.52 
26 26 27 4.00 14.99 .00 .00 .73 2.66 
27 27 28 .50 .47 .00 .00 .20 .41 
28 27 29 1.00 1.55 .00 .00 .26 .5C 
29 29 30 1.00 .45 .00 .00 .41 1.47 
30 29 31 .00 .00 .00 .00 .00 .0(\ 
31 31 32 .00 .00 .00 .00 .00 .OC 
32 31 33 .00 .00 .00 .00 .00 .00 
33 27 34 2.50 3.34 .00 .00 1.02 8.04 
34 34 35 .50 .12 .00 .00 .20 .4J 
35 34 36 2.00 2.99 .00 .00 .36 • 7 ~ 
36 36 37 1.00 1.92 .00 .00 .41 1.47 
37 36 38 .50 .21 .00 .00 .20 .4~ 
38 36 39 .50 .38 .00 .00 .20 .4: 
39 26 40 20.00 2.51 .00 .00 2.04 12.93 
40 40 41 3.00 7.32 .00 .00 1.23 11.27 
41 41 42 1.50 2.99 .00 .00 .61 3 .1~ 
42 41 43 1.50 1.65 .00 .00 .61 3.1~ 
43 40 44 17.00 16.15 .00 .00 1.11 3.23 
44 44 45 1.50 1.74 .00 .00 .61 3.1: 
45 44 46 15.50 2.04 .00 .00 1.58 8.0t 
46 46 47 1.50 2.11 .00 .00 .61 3.12 
47 47 48 1.50 2.22 .00 .00 .61 3.1:' 
48 47 49 .00 .00 .00 .00 .00 .Ot 
49 49 50 .00 .00 .00 .00 .00 .00 
50 49 51 .00 .00 .00 .00 .00 .00 
51 46 52 14.00 18.06 .00 .00 1.43 6.6: 
52 52 53 1.50 2.67 .00 .00 .61 3.1:'" 
53 52 54 12.50 5.79 .00 .00 1.28 5.41 
54 54 55 2.50 1.89 .00 .00 1.02 8.0 
55 55 56 .00 .00 .00 .00 .00 .0 
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56 55 57 2.50 19.94 .00 .. 00 1.02 8.04 
57 54 58 10.00 6.30 .00 .00 1.82 14.54 
58 58 59 3.50 7.80 .00 .00 1.43 14.99 
59 58 60 3.50 1.42 .00 .00 .64 2.08 
60 60 61 1.00 .53 .00 .00 .41 1.47 
61 60 62 2.50 5.93 .00 .00 .45 1.12 
62 62 67 1.00 3.33 .00 .00 .41 1.47 
63 62 64 1.50 7.02 .00 .00 .61 3.12 
64 64 65 .50 .16 .00 .00 .20 .41 
65 64 66 1.00 2.09 .00 .00 .41 1.47 
66-FG 0 68 10.00 .00 .00 .00 .45 .50 
68 17 70 3.50 128.51 .00 .00 1.43 14.99 
81 67 63 1.00 .46 .00 .00 .41 1.47 
83 82 16 33.50 7.38 .00 .00 1.52 4.67 
84-FG 0 82 40.00 .06 .00 .00 1.82 6.48 
90 8 90 6.00 28.28 .00 .00 2.45 40.67 
92 18 92 3.50 41.20 .00 .00 1.43 14.99 
95 82 95 6.50 75.19 .00 .00 2.66 47.17 
96 95 11 6.50 45.23 .00 .00 2.66 47.17 

J U N C T I o N N 0 D E RES U L T S 

JUNCTION JUNCTION EXTERNAL HYDRAULIC JUNCTION PRESSURE JUNCTION 
NUMBER TITLE DEMAND GRADE ELEVATION HEAD PRESSURE 

(gpm) (ft) (ft) (ft) (psi) 
------------------------------------------------------------------------------

1 INTAKE .00 5327."43 5180.00 147.43 63.88 
2 .00 5327.43 5210.00 117.43 50.88 
3 .50 5327.07 5210.00 117.07 50.73 
4 .50 5327.08 5210.00 117.08 50.74 
5 .00 5327.44 5260.00 67.44 29.22 
6 .50 5326.92 5220.00 106.92 46.33 
7 .50 5327.44 5270.00 57.44 24.89 
8 1.00 5258.13 5260.00 -1.87 -.81 
9 .50 5328.60 5250.00 78.60 34.06 

10 .50 5328.26 5300.00 28.26 12.24 
11 .00 5440.52 5280.00 160.52 69.56 
12 1.50 5437.88 5260.00 177.88 77.08 
13 .00 5396.24 5320.00 76.24 33.04 
14 2.50 5390.88 5320.00 70.88 30.71 
15 2.50 5387.87 5320.00 67.87 29.41 
16 .00 5553.56 5330.00 223.56 96.87 
17 1.00 5473.72 5400.00 73.72 31.94 
18 .00 5549.07 5340.00 209.07 90.60 
19 .50 5548.14 5340.00 208.14 90.19 
20 .00 5537.30 5380.00 157.30 68.16 
21 .00 5537.30 5380.00 157.30 68.16 
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22 .00 5537.30 5370.00 167.30 72.50 
23 .00 5537.30 5370.00 167.30 72.50 
24 .00 5537.30 5380.00 157.30 68.16 
25 1.00 5531.80 5310.00 221.80 96.11 
26 .00 5521.20 5390.00 131.20 56.86 
27 .00 5506.21 5320.00 186.21 80.69 
28 .50 5505.74 5320.00 185.74 80.49 
29 .00 5504.66 5370.00 134.66 58.35 
30 1.00 5504.21 5380.00 124.21 53.82 
31 .00 5504.66 5380.00 124.66 54.02 
32 .00 5504.66 5420.00 84.66 36.68 
33 .00 5504.66 5280.00 224.66 97.35 
34 .00 5502.87 5330.00 172.87 74.91 
35 .50 5502.75 5330.00 172.75 74.86 
36 .00 5499.88 5410.00 89.88 38.95 
37 1.00 5497.96 5420.00 77.96 33.78 
38 .50 5499.68 5430.00 69.68 30.19 
39 .50 5499.51 5410.00 89.51 38.79 
40 .00 5518.70 5380.00 138.70 60.10 
41 .00 5511.38 5370.00 141.38 61.26 
42 1.50 5508.39 5380.00 128.39 55.63 
43 1.50 5509.73 5360.00 149.73 64.88 
44 .00 5502.55 5380.00 122.55 53.10 
45 1.50 5500.81 5380.00 120.81 52.35 
46 .00 5500.50 5380.00 120.50 52.22 
47 .00 5498.40 5370.00 128.40 55.64 
48 1.50 5496.18 5360.00 136.18 59.01 
49 .00 5498.40 5360.00 138.40 59.97 
50 .00 5498.40 5380.00 118.40 51.31 
51 .00 5498.40 5350.00 148.40 64.31 
52 .00 5482.44 5430.00 52.44 22.72 
53 1.50 5479.77 5410.00 69.77 30.23 
54 .00 5476.65 5440.00 36.65 15.88 
55 .00 5474.77 5440.00 34.77 15.06 
56 .00 5474.77 5430.00 44.77 19.40 
57 2.50 5454.82 5430.00 24.82 10.76 
58 3.00 5470.35 5440.00 30.35 13.15 
59 3.50 5462.55 5430.00 32.55 14.11 
60 .00 5468.94 5410.00 58.94 25.54 
61 1.00 5468.40 5410.00 58.40 25.31 
62 .00 5463.01 5390.00 73.01 31.64 
63 1.00 5459.22 5390.00 69.22 29.99 
64 .00 5455.99 5420.00 35.99 15.59 
65 .50 5455.82 5430.00 25.82 11.19 
66 1.00 5453.90 5450.00 3.90 1.69 
67 .00 5459.68 5400.00 59.68 25.86 
68 .00 5330.00 5320.00 10.00 4.33 
70 3.50 5345.21 5460.00 -114.79 -49.74 
82 .00 5560.94 5320.00 240.94 104.41 
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90 
92 
95 

6.00 
3.50 

.00 

5229.85 
5507.87 
5485.74 

5260.00 
5400.00 
5245.00 

PAGE NO. 9 

-30.15 
107.87 
240.74 

SUMMARY o F I NFL 0 W S AND OUT FLO W S 

(+) INFLOWS INTO THE SYSTEM FROM FIXED GRADE NODES 
(-) OUTFLOWS FROM THE SYSTEM INTO FIXED GRADE NODES 

PIPE FLOWRATE 
NUMBER (gpm) 
--------------------

66 10.00 
84 40.00 

NET SYSTEM INFLOW = 50.00 
NET SYSTEM OUTFLOW = .00 
NET SYSTEM DEMAND = 50.00 

D A T A C HAN G E S FOR NEXT S I M U L A T ION 

DEMAND C HAN G E S 

DEMAND TYPE = 1- GDF = .450 

************************************* 
S I M U L A T ION RES U L T S 

************************************* 

THE RESULTS ARE OBTAINED AFTER 2 TRIALS WITH AN ACCURACY = .00000 

PIP ELI N E RES U L T S 

-13.07 
46.74 

104.32 

STATUS CODE: XX -CLOSED PIPE 
CV -CHECK VALVE 

FG -FIXED GRADE NODE 
RV -REGULATING VALVE 

PU -PUMP LINE 

PIPE 
NUMBER 

NODE NOS. 
#1 #2 

FLOWRATE 

(gpm) 

HEAD 
LOSS 
(ft) 

PUMP 
HEAD 
(ft) 

TK -STORAGE TANK 

MINOR 
LOSS 
(ft) 

LINE 
VELO. 
(ft/s) 

HL/ 
1000 

(ft/ft) 
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1 1 2 .00 .00 .00 .00 .00 .00 
2 2 3 .22 .08 .00 .00 .09 .09 
3 2 4 .22 .08 .00 .00 .09 .09 
4 2 5 -.45 .00 .00 .00 .02 .00 
5 5 6 .22 .12 .00 .00 .09 .09 
6 5 7 -.67 .00 .00 .00 .03 .00 
7 7 8 3.15 15.80 .00 .00 1.29 12.33 
8 7 9 -4.05 .26 .00 .00 .18 .09 
9 9 10 .22 .08 .00 .00 .09 .09 

11 11 12 .68 .60 .00 .00 .28 .71 
12 11 13 2.25 10.09 .00 .00 .92 6.61 
13 13 14 1.13 1.22 .00 .00 .46 1.83 
14 13 15 1.13 1.91 .00 .00 .46 1.83 
15 68 9 4.50 .32 .00 .00 .20 .11 
16 16 17 2.02 18.20 .00 .00 .83 5.44 
17 16 18 13.05 1.02 .00 .00 .59 .81 
18 18 19 .22 .21 .00 .00 .09 .09 
19 18 20 11.25 2.68 .00 .00 .51 .62 
20 20 21 .00 .00 .00 .00 .00 .00 
21 21 22 .00 .00 .00 .00 .00 .00 
22 21 23 .00 .00 .00 .00 .00 .OC 
23 20 24 .00 .00 .00 .00 .00 .OC 
24 20 25 .45 1.25 .00 .00 .18 .34 
25 20 26 10.80 3.67 .00 .00 .49 .57 
26 26 27 1.80 3.42 .00 .00 .33 .61 
27 27 28 .22 .11 .00 .00 .09 .09 
28 27 29 .45 .35 .00 .00 .12 .11 
29 29 30 .45 .10 .00 .00 .18 • 3~ 
30 29 31 .00 .00 .00 .00 .00 .0(, 
31 31 32 .00 .00 .00 .00 .00 .00 
32 31 33 .00 .00 .00 .00 .00 .OC 
33 27 34 1.13 .76 .00 .00 .46 1.8: 
34 34 35 .22 .03 .00 .00 .09 .09 
35 34 36 .90 .68 .00 .00 .16 .17 
36 36 37 .45 .44 .00 .00 .18 .34 
37 36 38 .22 .05 .00 .00 .09 .O~ 
38 36 39 .22 .09 .00 .00 .09 .09 
39 26 40 9.00 .57 .00 .00 .92 2. 9~ 
40 40 41 1.35 1.67 .00 .00 .55 2. 5~ 
41 41 42 .68 .68 .00 .00 .28 .71 
42 41 43 .68 .38 .00 .00 .28 . 7 J 
43 40 44 7.65 3.68 .00 .00 .50 .7~ 
44 44 45 .68 .40 .00 .00 .28 .71 
45 44 46 6.97 .47 .00 .00 .71 1.8'" 
46 46 47 .68 .48 .00 .00 .28 .7j 
47 47 48 .68 .51 .00 .00 .28 .7i 
48 47 49 .00 .00 .00 .00 .00 .00 
49 49 50 .00 .00 .00 .00 .00 .O( 
50 49 51 .00 .00 .00 .00 .00 .Ot 
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51 46 52 6.30 4.12 .00 !"OO .64 1.52 
52 52 53 .68 .61 .00 .00 .28 .71 
53 52 54 5.63 1.32 .00 .00 .57 1.23 
54 54 55 1.13 .43 .00 .00 .46 1.83 
55 55 56 .00 .00 .00 .00 .00 .00 
56 55 57 1.13 4.54 .00 .00 .46 1.83 
57 54 58 4.50 1.43 .00 .00 .82 3.31 
58 58 59 1.57 1.78 .00 .00 .64 3.42 
59 58 60 1.57 .32 .00 .00 .29 .47 
60 60 61 .45 .12 .00 .00 .18 .34 
61 60 62 1.12 1.35 .00 .00 .20 .25 
62 62 67 .45 .76 .00 .00 .18 .34 
63 62 64 .67 1.60 .00 .00 .28 .71 
64 64 65 .22 .04 .00 .00 .09 .09 
65 64 66 .45 .48 .00 .00 .18 .34 
66-FG 0 68 4.50 .00 .00 .00 .20 .11 
68 17 70 1.57 29.29 .00 .00 .64 3.42 
81 67 63 .45 .10 .00 .00 .18 .34 
83 82 16 15.07 1.68 .00 .00 .68 1.06 
84-FG 0 82 18.00 .01 .00 .00 .82 1.48 
90 8 90 2.70 6.44 .00 .00 1.10 9.27 
92 18 92 1.57 9.39 .00 .00 .64 3.42 
95 82 95 2.92 17.14 .00 .00 1.19 10.75 
96 95 11 2.92 10.31 .00 .00 1.19 10.75 

J U N C T I o N N 0 D E RES U L T S 

JUNCTION JUNCTION EXTERNAL HYDRAULIC JUNCTION PRESSURE JUNCTION 
NUMBER TITLE DEMAND GRADE ELEVATION HEAD PRESSURE 

(gpm) (ft) (ft) (ft) (psi) 
------------------------------------------------------------------------------

1 INTAKE .00 5329.41 5180.00 149.41 64.75 
2 .00 5329.41 5210.00 119.41 51.75 
3 .22 5329.33 5210.00 119.33 51.71 
4 .22 5329.34 5210.00 119.34 51.71 
5 .00 5329.42 5260.00 69.42 30.08 
6 .22 5329.30 5220.00 109.30 47.36 
7 .22 5329.42 5270.00 59.42 25.75 
8 .45 5313.62 5260.00 53.62 23.24 
9 .22 5329.68 5250.00 79.68 34.53 

10 .22 5329.60 5300.00 29.60 12.83 
11 .00 5533.54 5280.00 253.54 109.87 
12 .68 5532.94 5260.00 272.94 118.27 
13 .00 5523.45 5320.00 203.45 88.16 
14 1.13 5522.23 5320.00 202.23 87.63 
15 1.13 5521.54 5320.00 201.54 87.34 
16 .00 5559.30 5330.00 229.30 99.36 
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17 .45 5541.11 5400.00 141.11 61.15 
18 .00 5558.28 5340.00 218.28 94.59 
19 .22 5558.07 5340.00 218.07 94.50 
20 .00 5555.60 5380.00 175.60 76.09 
21 .00 5555.60 5380.00 175.60 76.09 
22 .00 5555.60 5370.00 185.60 80.43 
23 .00 5555.60 5370.00 185.60 80.43 
24 .00 5555.60 5380.00 175.60 76.09 
25 .45 5554.35 5310.00 244.35 105.88 
26 .00 5551.93 5390.00 161.93 70.17 
27 .00 5548.51 5320.00 228.51 99.02 
28 .22 5548.41 5320.00 228.41 98.98 
29 .00 5548.16 5370.00 178.16 77.20 
30 .45 5548.06 5380.00 168.06 72.82 
31 .00 5548.16 5380.00 168.16 72.87 
32 .00 5548.16 5420.00 128.16 55.54 
33 .00 5548.16 5280.00 268.16 116.20 
34 .00 5547.75 5330.00 217.75 94.36 
35 .22 5547.72 5330.00 217.72 94.35 
36 .00 5547.07 5410.00 137.07 59.40 
37 .45 5546.63 5420.00 126.63 54.87 
38 .22 5547.02 5430.00 117.02 50.71 
39 .22 5546.99 5410.00 136.99 59.36 
40 .00 5551.36 5380.00 171.36 74.26 
41 .00 5549.69 5370.00 179.69 77.87 
42 .68 5549.01 5380.00 169.01 73.24 
43 .68 5549.32 5360.00 189.32 82.04 
44 .00 5547.68 5380.00 167.68 72.66 
45 .68 5547.28 5380.00 167.28 72.49 
46 .00 5547.21 5380.00 167.21 72.46 
47 .00 5546.73 5370.00 176.73 76.58 
48 .68 5546.23 5360.00 186.23 80.70 
49 .00 5546.73 5360.00 186.73 80.92 
50 .00 5546.73 5380.00 166.73 72.25 
51 .00 5546.73 5350.00 196.73 85.25 
52 .00 5543.10 5430.00 113.10 49.01 
53 .68 5542.49 5410.00 132.49 57.41 
54 .00 5541.78 5440.00 101.78 44.10 
55 .00 5541.35 5440.00 101.35 43.92 
56 .00 5541.35 5430.00 111.35 48.25 
57 1.13 5536.80 5430.00 106.80 46.28 
58 1.35 5540.34 5440.00 100.34 43.48 
59 1.57 5538.56 5430.00 108.56 47.04 
60 .00 5540.02 5410.00 130.02 56.34 
61 .45 5539.90 5410.00 129.90 56.29 
62 .00 5538.67 5390.00 148.67 64.42 
63 .45 5537.80 5390.00 147.80 64.05 
64 .00 5537.07 5420.00 117.07 50.73 
65 .22 5537.03 5430.00 107.03 46.38 
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66 .45 5536.59 5450.00 86.59 
67 .00 5537.91 5400.00 137.91 
68 .00 5330.00 5320.00 10.00 
70 1.57 5511.82 5460.00 51.82 
82 .00 5560.99 5320.00 240.99 
90 2.70 5307.18 5260.00 47.18 
92 1.57 5548.89 5400.00 148.89 
95 .00 5543.85 5245.00 298.85 

SUMMARY o F I NFL 0 W S AND OUT FLO W S 

(+) INFLOWS INTO THE SYSTEM FROM FIXED GRADE NODES 
(-) OUTFLOWS FROM THE SYSTEM INTO FIXED GRADE NODES 

PIPE FLOWRATE 
NUMBER (gpm) 
--------------------

66 4.50 
84 18.00 

NET SYSTEM INFLOW = 22.50 
NET SYSTEM OUTFLOW = .00 
NET SYSTEM DEMAND = 22.50 

**** KYPIPE SIMULATION COMPLETED **** 

DATE: 3/30/1993 
TIME: 10:17:51 

37.52 
59.76 

4.33 
22.46 

104.43 
20.44 
64.52 

129.50 
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August 7, 1992 

Mr. Brad Shaffer 

PIONEER WATER AND SEWER DISTRICT 
P.O. BOX 1588 

MILLS, WY 82644 
307-472-7300 / 235-7008 

Civil Engineering Professionals Inc. 
355 N. Lincoln 
Casper, WY 82601 

RE: Delivery of water to Poison Spider Water District. (PSWD) 

Dear Brad: 

Pioneer is willing and able to provide water service to PSWD. 
The conditions as set down at our meeting last fall have not 
changed. Agreed on at that time were; 1.> water rate would be 
$3.00 per thousand (the same rate Pioneer customers are charged, 
Commercial users rate is $6.00 per thousand), 2.) PSWD will 
transfer its water rights to Pioneer. Pioneer will use these 
water rights to provide the water required to PSWD. 

For additional information contact Floyd Field, Pioneer 
Water and Sewer District manager at (307) 235-7008 days or 
472-7300 evenings. 

7~ PI~R WATER AND ~T 
Steve Gilland, President 
Joel Purvis, V. P. 
Renee Naquin, Secretary 
A.L. Anderson, Treasurer 
Harold Shreve, Director 
Floyd Field, Manager 
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APPENDIX "E" 

ANALYSIS OF POTENTIAL GROUNDWATER DEVELOPMENT 

GEOLOGIC SETTING 

The following discussion presents an overview of the geologic setting of the Poison Spider area 
west of Casper. For more comprehensive discussions of the geology of the area, the reader is 
referred to Crist and Lowry (1972), Knittel (1978), Wright Water Engineers (1982), and 
Anderson and Kelly (1986). 

Exploration for groundwater in the vicinity of the Poison Spider area historically has been 
strongly oriented towards capitalizing on fracture-enhanced permeability associated with the 
relatively complex local geology. As shown on Figure 1, the Casper metropolitan area is located 
on predominantly undisturbed Mesozoic-aged shales and siltstones which dip northeasterly into 
the Powder River structural basin. Just south of Poison Spider is Casper Mountain, an 
asymmetric anticline bounded on the north flank by a thrust fault which dips beneath the 
mountain. Uplift along this fault during the late Mesozoic era, coupled with later erosion, has 
exposed the igneous and metamorphic rocks of Precambrian-age coring the range, as well as the 
indurated sandstones, limestones and shales of Paleozoic-age mantling the Precambrian core. 
Other deformation during this mountain building episode includes the antiformal buckling of the 
Mesozoic-aged and older rocks over a deeply-buried coring reverse fault along the Emigrant 
Gap Anticline located just east of Poison Spider. 

PREVIOUS INVESTIGATIONS 

Evaluation Criteria 

Studies evaluating the potential for developing groundwater supplies to augment the Casper 
metropolitan area surface water supplies have been on-going since 1982. Siting criteria have 
included: (1) water potability, (2) development potential of several hundred gallons per minute 
(gpm), (3) relatively shallow aquifer depths «3000 ft), (4) close proximity to the area of use, and 
(5) suitable land ownership. Because of the association with permeability-enhancing fractures, 
the majority of the targeted sites have been located along faults and other structures such as 
anticlines and synclines. Potential aquifers suggested for development include the 
Cretaceous-aged sandstones of the Cloverly Formation and the Paleozoic-aged sandstone and 
carbonates comprising the Lower Paleozoic sandstone, the Madison Limestone and the Casper 
Formation. 
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EXPLANATION 
Modified after Love and Chrlstlan.en (1885) 

OS DUNE SAND AND LOESS 

KI LANCE FORMATION 

-
Kf h FOX HILLS SANDSTONE 

Kle LEWIS SHALE 

Kmv MESA VERDE FORMATION 

Kc CODY SHALE 

Kf ; FRONTIER FORMATION 

Kmt MOWRY AND THERMOPOLIS SHALES 

CLOVERLY, MORRISON, AND 
SUNDANCE FORMATIONS 

lie CHUGWATER FORMATION 

GOOSE EGG FORMATION 

PPc CASPER FORMATION 

MADISON LIMESTONE AND CAMBRIAN ROCKS 

~!l1~,METASEDIMENTARY AND GRANITIC ROCKS 

THRUST FAULT - Dotted where concealed . 
Sawteeth on upper plate .' 

F AUL T - Dotted where concealed . 
Bar and ball on down thrown side . 

GEOLOGIC MAP OF CASPER AREA 



Summary of Exploration Sites 

Since 1982, over 22 sites in the Casper area have been proposed as favorable groundwater 
exploration targets, as shown on Figure 2. Many of the proposed sites have been located along 
the plunging noses (east and west) of the Casper Mountain anticline; other sites have been 
located on less prominent structures such as faults or basinward projections of faults and smaller 
folds. (No sites have been proposed immediately north of Casper Mountain because the thrust 
fault effectively severs the hydraulic continuity of the aquifers. Depths to the target aquifers 
become increasingly deep northward of the fault, with concomitant degradation of water quality.) 
One series of sites was proposed based simply on accessibility to a proposed transmission line. 
Table 1 lists the various sites in the immediate vicinity of the Poison Spider area, with target 
intervals, estimated depths, siting criteria, and references (see JMM (1990) for a listing of the 
other depicted sites). The three areas most consistently identified by both regional and 
site-specific studies are (1) the Goose Egg/Bessemer Mountain area, (2) the Hat Six/Muddy 
Creek area, and (3) the Emigrant Gap area. 

Outside this area, the State Engineer's Office (1982) identified an area west of the study site in 
Twp. 28 N. Rng. 86 W. as a potential source of groundwater supplies from the Arikaree 
Formation. Wright Water Engineers (1983a) also proposed several sites for potential 
development of groundwater from Tertiary and Quaternary-aged unconsolidated sediments. 

Summary of Previous Testing Programs 

Only one exploratory test well has been completed in this area since the advent of the 
groundwater exploration programs. The Bodie Dome No. 1 well (Site 14, Figure 2) was drilled 
to a total depth of 3235 feet to test the productivity of the Paleozoic section. According to 
Wright Water Engineers (1984), the aquifer system at this locality was capable of yielding 300 
gpm on a sustained basis; however, the developed water had uncharacteristically high 
concentrations of radioactive constituents. Because of the considerable depth, low water yields, 
long conveyance system, and required treatment prior to discharge and use, the cost of 
development was considered too large for further consideration as a water supply source. 
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CASPER 
METROPOLITAN 

AREA 

PROPOSED GROUNDWATER EXPLORATION 
SITES NEAR CASPER, WYOMING 



Site 
Ho. Site Hame Sec:. 

18 Bessemer Mountain 10,15,16 

19 Goose Egg 12 

20 Emigrant Gap 6 
Highway Location 

21 Emigrant Gap 23,25,26 

22 Emigrant Gap 4,5,9,10, 
15,16,22 

TABLE 1 

SBLBCTBD PROPOSBD GROUNDWATBR BXPLORATION SITBS IR 
NATRONA COUNTY, WYOMIRG WITH BMPHASIS 

IN SITBS RBAR POISON SPIDBR 

Looation Target Target Depth 
T. ll •• Formation (feet) SitiDl Criteria 

32N 81W Casper 0-2000 Fault cored anticline; fracture permeability; nearby 
Speas Spring discharges > 7600 gpm 

32N 81W Casper 500-2000 Large displacement fault; fracture permeability; 
large flows from old oil well (see Summerford, 1965) 

32N sow Casper-Madison 3000 Complex system of faults and associated 
fractures 

32N S1W Paleozoic Rocks 2600 . .• . nearness to City of Casper ••• ·; secondary 
permeability provided by fracture and faulted zones 

33N sow Lakota-Frontier 1500-1800 Relatively shallow drilling depth «2000 ft); multiple 
33N sow wells required because of low anticipated yields 

Propo.ec! 

!l 

WWC, 1982; 
MSM, 1982 

WWC, 1982; 
MSM, 1982 

Sargent, 1983; 
MSM, 19S2 

WWE, 19S2 

MSM, 1982 



PRESENT INVESTIGATIONS 

The scope of this study was to identify sites with good groundwater development potential within 
a three mile radius of the existing river intake servicing the Poison Spider area. The three mile 
designation was deemed the maximum extent of a new pipeline which could be connected to the 
existing transmission and distribution system for economical service to the Poison Spider 
residents. This study used earlier investigations as a basis of developing field reconnaissance 
program to refine the hydrogeologic and engineering observations of previous studies within the 
study area. 

Field Reconnaissance 

Because the geology of the Poison Spider area has been extensively studied by Hares and others 
(1946), Sims (1948), Faulkner (1951) and Knittel (1978), a limited field reconnaissance program 
was developed to build upon the reconnaissance-level hydrologic investigations completed in the 
area. The bulk of these studies have made recommendations based upon literature searches; this 
study used the same approach with supplemental visits to flowing wells in the area. These wells 
were identified on topographic maps or by anecdotal reports. The purpose of these field studies 
was to collect basic water quality data and flow measurements from wells with little to no 
historic database. 

Emigrant Gap Ridge Wells 

Two wells are shown on the U.S.G.S. 7 1/2 minute Emigrant Gap Quadrangle; one in Section 
9 and a second in Section 26, Twp. 33 North, Rng. 81 West (see Figure 3). Although numerous 
oil test wells have been drilled on the Emigrant Gap anticline, investigation of oil and gas well 
records at the Wyoming Geological Survey yielded no information on these particular wells. 
Likewise, no water well rights had been applied for with the State Engineer's Office. 

The flowing well located in Section 9 can be found in the draw between the paved Zero Road 
and the graveled county road to the south. The immediate area near the well is marshy for about 
30 to 50 yards downstream. Vestiges of old steel casing can be found near the eastern extent of 
the marshy area, suggesting the old well location (the well itself could not be located). Discharge 
from the well is barely perceptible; what little discharge from the well disappears in the dry 
alluvium, below the marshy area. 
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WELL LOCATION MAP 



Standing water near the well is blackish and has a sulphur odor. Field measurements of the basic 
water quality parameters indicated a temperature of 11 degrees Celsius, a pH of 9, and a specific 
conductance of 2200 mmhos/cm, demonstrating a moderately poor quality water. Research of 
early oil and gas exploration maps generated by the U.S.G.S. indicated that the depth of this well 
may be 240 feet (see Sharkey and others, 1945). The earliest mapping of the area by Hares and 
others (1946) indicates that the surface outcrop is the Mowry Shale. Based on these reported 
data, the well is postulated to be completed in the Dakota Sandstone member of the Cloverly 
Formation. 

A small steel pipe fence with a sign designating a Public Water Preserve controlled by the 
Department of Interior was found as the remaining vestige of the flowing well reported in Section 
26. Although no discharge was noted during the field studies, past discharges from the well were 
obvious from the small gully emanating from the well location. Some iron-stained rocks and 
old wood were noted in the gully, suggesting that the discharged water may have elevated 
concentrations of dissolved iron. 

The surface outcrop was composed of the variegated shales typical of the Jurassic-aged Morrison 
and Sundance Formations. Based on the surface outcrop, structural position near the axis of the 
Emigrant Gap anticline, the stratigraphic thicknesses and depth of 2120 feet reported by Sharkey 
and others (1945), this well may have tapped the Casper Formation. 

A third well, locally known as the Mohawk Well, was also examined (see Figure 3 for location). 
According to Sharkey and others (1945), the well was drilled to 2730 feet in depth before 1931 
and may have been completed in the Madison Limestone. The State Engineer's Office records 
indicated that the well owner claimed a flow of 78.6 gpm; however, discussions with the present 
owner indicated that the well flows irregularly, sometimes with no surface discharge occurring 
during a given year. The well was found to be flowing between five to 10 gpm during the field 
inspection. 

Field measurements for basic water quality parameters of the ponded water near the wellhead 
indicated a temperature of 19.5 degrees Celsius, a pH of 7.4 and a specific conductance of 4600 
mmhos/cm. Sargent (1983) reported that the dissolved solids concentration was 3800 parts per 
million (ppm) which verified the field determination of poor quality drinking water. Sargent 
argued that the water quality analysis was not indicative of the water quality anticipated from a 
well targeting the Paleozoic-aged rocks in the same area of the Mohawk well; however, 
consideration of the Jurassic-aged Morrison Formation at the ground surface, coupled with the 
stratigraphic thicknesses reported by Sharkey and others (1945), the structural position of the well 
near the hinge of the anticline and allowing for the near surface cooling of the water, the well 
probably taps the Paleozoic-aged Casper Formation and deeper rocks. 
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Goose Egg Area Wells 

Numerous shallow domestic wells serve the Goose Egg and Hollywood Acres residents located 
on the south side of the North Platte River along the alignment of old Highway 220. The deepest 
wells approach 800 feet in depth; one deep well owner reports a hard and corrosive water 
probably derived from a sandstone layer in the red bed and evaporite stratigraphic sequence 
composing the Goose Egg Formation (see Permit No. U.W. 14188). Another owner of these 
deep wells reports good quality water and yields of 150 gpm (see Permit U.W. PI2002W); 
however, no samples or testing data were collected to verify the anecdotal reports. 

Perhaps the most significant wells in the area which indicate the potential production from a well 
sited to capitalize on large yields from the fractured rocks in the Goose Egg/Bessemer Mountain 
area were located within a couple hundred feet of the famous Speas Spring. Two wells located 
in Section 15, Twp. 32 North, Rng. 81 West were drilled as oil test wells in 1965. Both wells 
have since been plugged and abandoned, with dry hole monuments visible from the Speas Spring. 

The most interesting facet of these wells is the incredulous history provided by the well site 
geologist, H. E. Summerford (deceased). Summerford (1965) reported that the first well, the 
Liberty Petroleum Corporation Govt. No.1, was initially sited to test the oil producing potential 
of the Lower Paleozoic (Deadwood) Sandstone, but the well fell short of the target interval due 
to "tremendous" flows of water from the Tensleep (Casper) Formation at 210 feet in depth. 
Because no surface casing was used to control erosion of the borehole, the flows "washed out 
the mud pits, cut rapidly into the surface and soon toppled rig over. The flow soon washed to 
a depth of fifteen feet over rectangular area approximately 20 ft by 50 ft. The drill hole 
expanded to approximately 3 ft wide, to a depth of approximately 70 ft." No mention was made 
of the impacts associated with the uncontrolled flow from this well on the nearby Speas Spring 
which was servicing the Game & Fish hatchery at that time. However, Summerford later 
recommended setting a string of casing through the Tensleep (Casper) to "eliminate all 
contamination to the water at tl)e Fish Hatchery, suggesting that the only perceived impact to 
Speas Spring may have been from the drilling fluids used to advance the exploratory borehole. 

A second well, the Liberty Petroleum Corporation Govt I-A, was located 50 feet south of the 
initial test well. The new well was advanced with surface casing set as per Summerford's 
recommendations and encountered "excessive" water flows at the same depth of the initial test 
well. Water flows were also noted at deeper depths, principally in the deeper portions of the 
Tensleep Formation, with lesser flows from the sandstones in the Amsden Formation and from 
suspected karst within the Madison Limestone. 
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During the course of the oil well drilling efforts, the U.S.G.S. collected water samples from both 
the flowing well and the nearby Speas Spring. As listed on Table 2, the water quality from the 
flowing well was better than that discharging from Speas Spring. Although it is certain that the 
water from both the well and spring are derived from the same aquifer syStem, the observed 
differences in water quality may be due to dissolution of the evaporite deposits described by Burk 
and Thomas (1956) as the water supplying the Speas Spring rises through fractures in the Goose 
Egg Formation. 

SITES RECOMMENDED FOR EXPLORATION 

Based on the conclusions of the above-referenced sites, coupled with supplemental literature and 
field research, two sites were identified for selection of an exploratory well. As shown on Figure 
4, the sites recommended for further consideration were (1) the Goose Egg Site and (2) the 
Emigrant Gap Site. Installation of a new well in the North Platte River alluvium was dismissed 
as a possible solution to Poison Spiders water needs because of the difficulty in discriminating 
between surface water and groundwater in such a hydrogeologic environment. This must be done 
to meet the mandates of the Surface Water Treatment Rule of the Safe Drinking Water Act. 
Table 3 provides a qualitative comparison of each site; subsequent discussions provide 
information outlining the various attributes of each site. 
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TABLE 2 

StJMKARY OP WA'l'BR QUALITY ANALYSBS OP SPRINGS AND WBLLS 
IN 'l'HB OOOSB BOO ARBA, 

HATRONA COUNTY, WYOIilING 

Spring or Date eh_ical eampoaition (ppm) 
Well Pormation Sample4 ea !fq .a+1t .a It el sot 

Speas Spring Goose Egg @ 2/4/65 77 25 44 62 96 
Surface 

2/1/67 88 20 28 2.8 47 92 
10/24/91 79 21 24 2.4 42 75 

Liberty 1-A Casper @ 2/4/65 56 21 26 10 33 
225-265 ft 

* Total Dissolved Solids (by evaporation) 
** Some trace metals and radiochemical analyses contained in this report. 
N.R. - Not Reported. 

BC03 '!'DS- p! 

248 466 7.6 

236 422 7.8 
N.R. N.R. 7.7 

254 298 7.6 

'remp_ 

(e) Souroe of Data 

USGS Lab. Report 
65-W30 

16 Crist & Lowry (1972)** 
15.5 USGS Water Data Report 

WY-91-1 
USGS Lab Report 
65-W31 
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TABLE 3 

QUALITATIVE ASSESSMENT OF RECOMMENDED EXPLORATION SITES 
NEAR POISON SPIDER, NATRONA COUNTY WYOMING 

PARAMETER GOOSE EGG SITE EMIGRANT GAP SITE 

1-Potential Yield High Low to Moderate 

2-Potential Impacts Moderate Low 

3-Exploration Costs Moderate Moderate to High 

4-0wnership Private Private 

5-Development Low (?) Low 
Costs 

Notes: 
1. Chances of developing desired yield. Rank reflects degree of uncertainty. 

2. Potential interference with existing surface and/or groundwater rights. 

3. Includes access and anticipated will depth. 

5. Includes power, pipeline, maintenance and easements. 

Goose Egg Site 

This site is proposed to be located in Section 14, Twp. 32 North, Rge. 81 West to test the water 
production characteristics of the Paleozoic rocks. This area has consistently been identified as 
highly favorable for groundwater development potential for the following reasons: (1) probable 
fracture-enhanced permeability along western plunging nose of the Casper Mountain anticline, 
(2) large, sustained flows from Speas Spring (See Table 4), (3) reported flows and lost circulation 
problems in nearby oil test wells penetrating the Paleozoic rocks on this structure, and (4) a 
historic record of excellent water quality from both the spring and adjacent oil test wells (see 
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Date Mea.ured By 

1948 Unknown 

1954-55 USGS 

2112/65 USGS 

2/1/67 USGS 

12113171 US. Army Corps of Eng. 

1972 Bureau of Reclamation 

1982 Flaccus 

2124/88 WY Game & Fish 

10111189 USGS 

8/31/90 USGS 

12/24/91 USGS 

TABLE 4 

StDOIARY OF PLOW JlBASURBMBNTS OF SPEAS SPRIIfG, 
NATROIfA COUNTY, WYOMING 

.ecorded Method of 
Dt.charge (gp!) Me •• uremeDt 

6732 Unknown 

7584 Unknown WY Game & 

7585 Unknown WY Game & 

Source of Data 

Sims (1948) 

Fish Files, Speas Hatchery 

Fish Files, Speas Hatchery 

7630 Unknown Crist and Lowry (1972) 

5444 Unknown WY Game & Fish Files, Speas Hatchery 

6768 Unknown Flaccus (1982) 

5951 Unknown Flaccus (1982) 

7316 Unknown State Engineer'S Office (R. TUllis, Water Commissioner) 

7181 Unknown WY Game &: Fish Files, Speas Hatchery 

8079 Unknown WY Game & Fish Files, Speas Hatchery 

8079 Unknown WY Game & Fish Files, Speas Hatchery 



Table 2). The site also provides very good access and moderate exploration costs (at least 
through the point of identifying well productivity). 

Although there are several nearby low capacity domestic wells which could be affected, the 
potential for interference with other water users focuses primarily on the Speas Spring. The total 
flow of the spring passes through the Wyoming Game & Fish Speas Hatchery under 1957 and 
1973 rights, and provides irrigation water to the Essex and Goose Egg Ditches under 1888-1904 
priorities. Considering the large volume of high-quality groundwater, the lack of serious 
exploration is a testimony to the reluctance of previous investigations to address interference 
questions. 

It is possible that water from a well located at this site could be used to supplement the existing 
Casper water system through the Poison Spider water system if connected to the Pioneer Water 
system. (No attempt has been made to evaluate the legal or operational issues associated with 
this possibility.) 

Emigrant Gap Site 

This site is perhaps the most favorable in terms of project "ease". This site is located in Section 
22, Twp. 33 North, Rge. 81 West and is proposed to develop the Lakota member of the Cloverly 
Formation. A well at this location would provide an easy tie-in with the existing water 
distribution system. Access is logistically simple, and the potential for water rights interference 
is relatively low since no wells could be identified which are completed in the Cloverly 
Formation within the study area. On the other hand, this site is less desirable because the 
structural dips of the Cloverly Formation are approximately 60 degrees, coupled with the rugged 
terrain. The terrain and dip limit development of the target aquifer to wells along the base of the 
Frontier Formation hogbacks. Such a location dictates a deep (3500 to 4000 feet) well to access 
the target aquifer within the limits of the previously discussed study area near Poison Spider. 

EXPLORATION PROGRAM DEVELOPMENT 

The geology of each proposed well site was investigated to optimize the placement of exploration 
and observation wells. Because definition of potential impacts to Speas Spring was considered 
critical to the exploration program, a reconnaissance-level effort was made to identify ongoing 
monitoring programs investigating groundwater flow patterns in the vicinity of the Goose Egg 
test well site. 
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Site Geology 

Figure 5 illustrates the geology of the Goose Egg area, based on review of mapping by Hares and 
others (1946), Sims (1948), Faulkner (1950), Knittel (1978) and our field investigations. Key 
structural features shown include the west plunging nose of the Casper Mountain anticline, the 
mountain-coring Casper Mountain thrust fault and ancillary Madison Creek fault, and the 
Emigrant Gap anticline. 

The hydrogeologic significance of the western terminus of the Casper Mountain Fault is the 
significant displacement which severs the Paleozoic aquifer at depth. Wells tapping either the 
hanging wall or foot wall blocks would be unable to draw water from across the fault. 
Groundwater developed from the Goose Egg site will not only come from the adjacent recharge 
area to the east, but also from the deeper basin area to the south. In addition, the antiformally 
buckled rocks along the Casper Mountain anticline have large secondary permeabilities with some 
degree of anisotropy. This anisotropic permeability will cause any hydraulic cone of depression 
associated with withdrawing groundwater to be irregular in shape, rather than concentric as 
dictated by conventional well hydraulic theory. Development of groundwater from the Emigrant 
Gap anticline will also be limited stricti y to the Emigrant Gap area because of the discontinuous 
hydraulic connection across the Casper Mountain fault. 

The occurrence of large flows from the Casper Formation in the Liberty oil test wells 
demonstrates the confining effect of the Goose Egg Formation. Water in the Paleozoic rocks is 
unable to penetrate the Chugwater and Goose Egg Formations to discharge directly into the North 
Platte River, and is forced 40 to 50 feet higher to discharge through the fractured rocks along the 
crest of the Speas Dome hosting Speas Springs. 

Recharge Analysis 

Goose Egg Site. An approximate water budget for the Paleozoic aquifer on the west side of 
Casper Mountain can be obtained by consideration of the area of potentially recharging outcrop 
and the quantity of available precipitation. The large discharge of the Speas Spring, on the west 
side of Casper Mountain, argues strongly against the western portion of the mountain contributing 
significant recharge to the east-side springs discussed by JMM (1990). Wright Water Engineers 
(1982) calculated a preliminary water budget for the Speas area. Using the entire Paleozoic 
aquifer and Precambrian outcrop area of Casper Mountain (west and east), average annual 
precipitation of 20 inches (Martner, 1986), and an average recharge rate of 10%, a total recharge 
of 7.7 cfs was calculated. Recharge rates are not well understood for this area; values on the 
order of 10% are commonly used as a first approximation. (The values reported by Wright Water 
have been corrected for their inclusion of the Goose Egg and Chugwater Formations as potential 
recharge contributors.) Either a substantially higher recharge rate or groundwater contribution 
from other areas is required to yield the observed 17 cfs discharge of Speas Spring. 
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The warm temperature of the Speas Spring (16 degrees Celsius) indicates deeper circulation than 
would be available through a simple path of recharge on the mountain to the: east and discharge 
at the foot of the aquifer outcrop commonly referred to as rejected recharge (see Huntoon, 1985). 
With any allowance for near-surface cooling and mixing with shallower groundwater, a 
circulation depth in excess of several thousand feet is indicated. (The typical geothermal gradient 
for this part of Wyoming is approximately 15 degrees Farenheit (9.4 degrees Celsius) per 1000 
feet (see Heasler and others, 1983). 

Based on the chemical and temperature characteristics of the Speas Spring and the Mohawk well 
on Emigrant Gap anticline, coupled with the recharge water balance, we believe the water quality 
data confirm that the Paleozoic aquifer is severed to the north of the proposed Goose Egg well 
site and that groundwater may be developed from both outcrop and basin zones to the south. 

Emigrant Gap Site. Limited information exists to estimate the recharge to the Cloverly 
Formation in the area. The apparent low temperature of the water from one of the flowing wells 
examined on Emigrant Gap ridge suggests that the area of recharge to the Cloverly Formation 
is limited to the outcrop region at the top of the ridge and along the North Platte River. Despite 
the apparent poor quality of water discharging from this well, other information in the area and 
region suggests that the deeper Lakota sandstone of the Cloverly yields higher quality water. 

Impact Assessment 

The only potential impacts associated with the proposed exploration program focus on the Speas 
Spring. Citizen concern focusing on the potential impacts on Speas Spring from various 
developments in the area is not new, but rather has been the subject of studies dating back to at 
least 1983. According to Sargent (1983), the principal concern of exploring the groundwater 
production potential in the Goose Egg area concentrated on the accurate determination of any 
potential impacts on the Speas Spring. During the course of an earlier groundwater exploration 
study, the State Engineer's Office indicated that this determination would require an extensive 
and expensive testing program directed at collecting a long-term (six months) continuous 
baseline of flow and chemical data from Speas Spring. The purpose of the testing program is to 
differentiate whether any pressure drops and resultant flow declines are from natural causes or 
due in part to pumping a well in the Goose Egg and Emigrant Gap area (see Sargent, 1983). 
Recent limestone mining in the Bessemer Mountain area has prompted an interagency agreement 
(lAG) between the Wyoming Game & Fish and the U.S.G.S. to study the Speas Spring and the 
potential impacts associated with continued mining. 
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Speas Spring Flow Monitoring Program. According to Randy See, a hydrologist with the 
U.S.G.S., the Wyoming Game & Fish initiated a one-year study of the Speas Spring in concert 
with the U.S.G.S .. The purpose of the study was to collect data on spring flows, general water 
quality and radiochemical data, sediment samples from the spring area, and isotope (tritium) for 
age dating of the spring water. Mr. See indicated that the U.S.G.S. installed float gages at the 
spring for continuous monitoring, with supplemental measurements by current meters, which have 
been in place since May, 1992. Although the data collection effort continues as of this writing, 
the preliminary data indicate that (1) the spring flow varies from 14 to 18 cfs which verifies the 
historic database listed on Table 4, and (2) the gross chemical characteristics of the spring water 
has changed little since the advent of the monitoring program which is also consistent with the 
historic database. No information was available regarding the results of the age dating of the 
spring water. 

The current lAG will continue until March, 1993. Both the Wyoming Game & Fish and 
U.S.G.S. personnel have expressed interest in continuing the data collection effort following the 
expiration of the lAG. 

Speas Spring Impact Potential. In the absence of an exploratory drilling and testing program, 
any assessment of potential impact on surface water is necessarily speculative. However, 
geologic conditions and basic hydrogeologic principles allow the following, general conclusions: 
(1) perceptible impacts of development of the Paleozoic aquifer will be confined to the Paleozoic 
aquifer (and areas receiving surface water therefrom); (2) impacts will decrease with increased 
distance between the point of groundwater development and the potentially impacted surface 
feature; and (3) aquifer-severing faults and surface topography may serve to compartmentalize 
the aquifer and constrain the extension of drawdown effects from the point of development. 
Serving to limit the extent of drawdown from a well or wellfield at the Goose Egg site are (1) 
the Casper Mountain Fault, which clearly severs the aquifer along an east-west line to the north 
of the proposed site, and (2) the outcrop of the Paleozoic rocks near Jackson Canyon to the east 
which partially severs the aquifer along an north-south line east of the proposed site. 

Production Potential 

Goose Egg Site. This site was recommended for exploratory drilling and aquifer testing primarily 
due to geologic conditions favorable to the development of high-yield wells and its relative 
proximity to the Poison Spider area. While production characteristics cannot be known until a 
testing program is completed, similar wells in the same aquifer with similar geologic settings 
suggest aquifer transmissivity value of 20,000 to 200,000 gallons per day per foot (gpd/ft) are 
not unreasonable. (For examples, see Anderson and Kelly, 1987; JMM, 1989; TriHydro, 1990) 
Given a static water level equal to the elevation of the Speas Spring, a well diameter of 12 
inches, and confined-aquifer conditions, a simple application of the Theis equation (Theis, 1935) 
indicates a sustained flow of 2,000 gpm is possible from a single well. 
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Lesser (or greater) productivities are also possible, of course. Similar calculations indicate that 
pumping from a depth of 200 to 400 feet could produce 1400 gpm with a transmissivity of 8,000 
gpdlft. Transmissivities an order of magnitude less than this are not uncommon in unfractured 
portions of these aquifers and, though not likely, are possible at this site. 

Emigrant Gap Site. This site was recommended as an interim solution to the apparent violation 
of EPA rules and regulations and the relative ease of placing an elevated storage tank for tieing 
into the existing distribution system. Because of the great lateral and vertical variability of the 
thickness and distribution of the lower sandstone of the Cloverly Formation, the production and 
water quality characteristics cannot be confidently predicted until further testing in the area has 
been completed. However, the experience of wells in similar hydrogeologic settings and at 
comparable depths may indicate possible production characteristics. 

The Casper County Club reportedly uses an old oil test well located in Section 24, Twp. 33 
North, Rge. 79 West for irrigation supply. According to the State Engineer's Office records 
(Permit No. U.W. 98), the source of water is the Lakota Sandstone, the lower most sandstone in 
the Cloverly Formation. The reported depth of the Lakota approaches 5000 feet and a drill stem 
test captured a water sample which assayed 470 ppm total dissolved solids. The laboratory 
analyses indicated that the sample was a sodium bicarbonate type water. The well reportedly 
flowed following completion of the well, and subsequent pumping tests estimated a capacity of 
250 gpm. Likewise, analysis of other oil test wells located further north of the golf course 
indicated a similar type of water from drill stem testing. (see Southland Royalty Co., 1-28 Soda 
Lake Federal, located in Section 28, Twp. 34 North, Rge. 79 West). 

Further afield, the Town of Elk Mountain has developed a municipal water supply from the 
Cloverly Formation at depths approaching 2400 feet in depth. Like the Casper Golf Course well, 
the well flowed upon completion of the well. Analysis of data from a 176 gpm pump test 
available form the State Engineer's Office (Permit No. U.W. 47305) indicates a transmissivity 
of approximately 250 gpd/ft in an open-hole completion through 100 feet of the formation. 
Water quality data indicate sodium bicarbonate type water with total dissolved solids on the order 
of 250 ppm. 

DRILLING AND TESTING PROGRAM 

Goose Egg Site 

Well and Testing Program. A small-diameter, 2000 ft. deep exploratory borehole located as 
shown on Figure 6 is recommended to investigate the water production potential of the Paleozoic 
rocks on the east side of Casper Mountain. If the site appears productive following completion 
of this initial well, the drilling specifications should direct additional drilling efforts by (1) 
offsetting the exploration well with a large-diameter production well (see Figure 7), and (2) 
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placing an observation well near the Speas Spring. The latter well is intended to aid in 
quantifying the drawdown effects on the spring and would serve as an early warning system of 
impacts to the spring. According to Wyoming Game & Fish personnel, there has been some 
preliminary discussions of activating one of the old oil test wells near the Speas Spring to 
supplement the natural flow to the fish hatchery; these wells could also serve as the observation 
well during any long-term monitoring program. 

A long term (30-day) pumping test of the production well at rates ranging between 500 and 2000 
gpm is recommended to sufficientl y stress the aquifer system to ascertain the impacts of 
large-volume groundwater development on surface water resources. Careful monitoring of the 
U.S.G.S. gaging station established on the Speas Spring and at strategic locations elsewhere in 
the Goose Egg! Hollywood Acres area is recommended to quantify any impacts. 

Cost Estimates. Table 5 provides cost estimates for the construction of an exploration well at 
the Goose Egg site. Note that these costs are strictly for a small diameter well and short term 
(three day) pump test designed to identify the production potential of the Paleozoic rocks a the 
Goose Egg site. Should the project progress to the point of developing a production well, Table 
6 provides cost estimates for a larger-diameter well capable of withdrawing over 1000 gpm. Of 
course, longer-term (30 day) pump testing will be required to adequately assess potential impacts 
to area wells and Speas Spring. No cost estimates have been provided for the recommended 
observation well near the Speas Spring since one or more of the nearby plugged oil test wells 
may be activated for hatchery use. Because of the uncertainty associated with the progression 
of the site development activities, no engineering costs have been provided. 
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TABLE 5 

COST ESTIMATES FOR GOOSE EGG SITE 
EXPLORATION WELL 

Description 

Mobilization/ 
Demobilization 

Furnish, install and 
cement surface casing 

Drill minimum 8-3/4-
inch diameter hole 

Furnish and install 
7-inch 0.0., 17 1b/ft, 
J-55 steel casing 

Furnish & install 
cement seal for 
cementing 7-inch 
casing in place 

Drill 6-1/4-inch 
diameter hole 

Air development 

Rig time 

Standby time 

Geophysical logging 

Furnish, Install, and 
Remove Test Pump, and 
Appurtances 

Test Pumping 

Quantity Unit 
Cost 

Lump Sum $25,000 

50 L.F. 60 

650 L.F. 25 

702 L.F. 12.50 

Lump Sum 3,500 

900 L.F. 20 

8 Hours 200 

18 Hours 150 

18 Hours 125 

Lump Sum 3,000 

Lump Sum 10,000 

80 Hours 50 

SUBTOTAL CONSTRUCTION COST 
CONSTRUCTION CONTINGENCY (15 %) 
TOTAL CONSTRUCTION COST 
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Total 
Cost 

$25,000 

3,000 

16,250 

8,775 

3,500 

18,000 

1,600 

2,700 

2,250 

3,000 

10,000 

4,000 

$ 98,075 
$ 14,711 
$112,786 



TABLE 6 

COST ESTIMATES FOR GOOSE EGG SITE 
PRODUCTION WELL 

Description 

Mobilization/ 
Demobilization 

Drill for, furnish & 
install surface casing 

Drill 22-1/2-inch 
diameter hole 

Drill 14-3/4-inch 
diameter hole 

Furnish and install 
16-inch 0.0. 
steel casing 

Furnish and install 
10-3/4-inch 0.0. 
steel casing 
Cementing 
13-3/8- & 9-5/8-inch 
casings in place 

Drill 9-5/8-inch 
Diameter Hole 

Air development 

Rig time 

Standby time 

Geophysical logging 

Furnish, Install, and 
Remove Test Pump, and 
Appurtances 

Test Pumping 

Quantity Unit 
Cost 

Lump Sum $25,000 

50 L.F. 80 

350 L.F. 65 

300 L.F. 40 

372 L.F. 32 

328 L.F. 21 

Lump Sum 7,000 

900 L.F. 29 

8 Hours 200 

8 Hours 150 

8 Hours 125 

Lump Sum 3,000 

Lump Sum 15,000 

730 Hours 50 

SUBTOTAL CONSTRUCTION COST 
CONSTRUCTION CONTINGENCY (15 %) 
TOTAL CONSTRUCTION COST 
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Total 
Cost 

$25,000 

4,000 

22,750 

12,000 

11,904 

6,888 

7,000 

26,100 

1,600 

1,200 

1,000 

3,000 

15,000 

36,500 

S173,942 
S 26,091 
S200,033 



Emigrant Gap Site 

Well and Testing Program. Because of the uncertainty associated with developing groundwater 
from the Cloverly Formation in the Poison Spider area, a two-part exploration well program is 
recommended. A small diameter well located near the flowing well found in Section 9, Twp. 
33 North, Rng. 81 West would penetrate the lower sandstone in the Cloverly Formation within 
500 feet in depth. This well will serve strictly as an exploration well for purposes of determining 
the water quality and productive characteristics of the Cloverly Formation prior to installing a 
deeper, more expensive well which is more accessible to the Poison Spider residents. 

If the test well appears to yield acceptable quality and quantity of water, the exploration program 
would then proceed to installing a deep (3800 feet) well in Section 22, Twp. 33 North, Rge. 81 
West. As shown on Figure 8, the well could be a telescoped design, with larger diameter casing 
in the upper portion of the well to serve as the pump chamber; the smaller diameter borehole and 
casing would be installed as a minor cost savings measure. The testing program would include 
a pump test lasting one-week in duration; no observation wells would be necessary since the 
impact to neighboring wells or the Speas Spring will be negligible due to the stratigraphic and 
structural separation between the aquifer hosting the Speas Spring and the lack of identifiable 
wells completed in the Cloverly Formation. 

Cost Estimates. Tables 7, 8, and 9 provide cost estimates for the construction of test well, as 
well as the production well at the Emigrant Gap. Note that Tables 8, and 9 provide cost 
estimates for both the telescoped design and a straight gauge well for cost comparative purposes, 
suggesting that only minor cost savings will be realized with the installation of the smaller casing 
in the lower portion of the well. Of course, significant savings in well construction costs could 
be realized by locating the well where the target aquifer is closer to the surface as spudding the 
well along the North Platte River which is entrenched into the Emigrant Gap anticline (for 
example, Section 36, Twp. 33 North, Rge. 81 West). The tradeoff to locating a well in areas 
where the target interval can be accessed by shallower drilling depths is a longer pipeline to the 
storage and distribution system. 
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TABLE 7 

COST ESTIMATES FOR LAKOTA TEST WELL 

7-Inch O.D. Casing 

Description Quantity 

Mobilization/ 
Demobilization Lump Sum 

Drill For, Furnish, and 
Install Surface Casing 50 L.F. 

Drill 8 3/4-inch Diam. 
Hole 450 L.F. 

Furnish & Install 7-
Inch O.D. 17 lb. Casing 500 L.F. 

Cement 7-Inch Casing 
in place Lump Sum 

Drill 6 1/4-inch 
Diameter Hole 100 L.F. 

Development 12 Hours 

Rig Time 12 Hours 

Standby Time 12 Hours 

Geophysical Logging Lump Sum 

Furnish, Install, and 
Remove Test Pump and 
Appurtenances Lump Sum 

Test Pumping 36 Hours 

SUBTOTAL CONSTRUCTION COST 
CONSTRUCTION CONTINGENCY (15 %) 
TOTAL CONSTRUCTION COST 

Unit 
Cost 

$7,000 

$60/L.F. 

$12/L.F. 

$12/L.F. 

$3,000 

$12/L.F. 

$175/Hour 

$175/Hour 

$100/Hour 

$3,000 

$3,000 

$50/Hour 
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Total 
Cost 

$7,000 

$3,000 

$5,400 

$6,000 

$3,000 

$1,200 

$2,100 

$2,100 

$1,200 

$3,000 

$3,000 

$1.800 

$38,800 
$5,820 

$44,620 



TABLE 8 

COST ESTIMATES FOR LAKOTA PRODUCTION WELL 

7-Inch and 5 1/2-Inch O.D. Casing 

Description Quantity 

Mobilization/ 
Demobilization Lump Sum 

Drill For, Furnish, and 
Install Surface Casing 100 L.F. 

Drill 8 3/4-inch Diam. 
Hole 1,900 L.F. 

Drill 7-7/8-inch Diam. 
Hole 1,900 L.F. 

Furnish & Install 7-
Inch 0.0. 17 lb. Casing 2,000 L.F. 

Furnish & Install 5 1/2-
Inch 0.0. Casing 1,900 L.F. 

Cement 7-Inch Casing 
in place Lump Sum 

Drill 6 1/4-inch 
Diameter Hole 100 L.F. 

Development 18 Hours 

Rig Time 18 Hours 

Standby Time 24 Hours 

Geophysical Logging Lump Sum 

Furnish, Install, and 
Remove Test Pump and 
Appurtenances Lump Sum 

Test Pumping 180 Hours 

SUBTOTAL CONSTRUCTION COST 
CONSTRUCTION CONTINGENCY (15 %) 
TOTAL CONSTRUCTION COST 

Unit 
Cost 

$25,000 

$60/L.F. 

$12/L.F. 

$11/L.F. 

SII/L.F. 

S9/L.F. 

S8,000 

S25/L.F. 

S225/Hour 

S225/Hour 

S125/Hour 

S4,000 

S4,500 

S55/Hour 

Appendix "E" - 28 

Total 
Cost 

S25,000 

S6,000 

S22,800 

$20,900 

S22,000 

S17,100 

S8,000 

S2,500 

S4,050 

S4,050 

S3,000 

S4,000 

S4,500 

$9,900 

S153,800 
S23,070 

$176,870 
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TABLE 9 

COST ESTIMATES FOR LAKOTA PRODUCTION WELL 

7-Inch O.D. Casing 

Description Quantity 

Mobilization/ 
Demobilization Lump Sum 

Drill For, Furnish, and 
Install Surface Casing 100 L.F. 

Drill 8 3/4-inch Diam. 
Hole 3,800 L.F. 

Furnish & Install 7-
Inch 0.0. 17 lb. Casing 3,900 L.F. 

Cement 7-Inch Casing 
in place Lump Sum 

Drill 6 1/4-inch 
Diameter Hole 100 L.F. 

Development 18 Hours 

Rig Time 18 Hours 

Standby Time 24 Hours 

Geophysical Logging Lump Sum 

Furnish, Install, and 
Remove Test Pump and 
Appurtenances 

Test Pumping 

Lump Sum 

180 Hours 

SUBTOTAL CONSTRUCTION COST 
CONSTRUCTION CONTINGENCY (15 %) 
TOTAL CONSTRUCTION COST 

Unit 
Cost 

$25,000 

$60/L.F. 

$12/L.F. 

$11/L.F. 

$8,000 

$25/L.F. 

$225/Hour 

$225/Hour 

$125/Hour 

$4,000 

$4,500 

$55/Hour 

Appendix "E" - 30 

Total 
Cost 

$25,000 

$6,000 

$45,600 

$42,900 

$8,000 

$2,500 

$4,050 

$4,050 

$3,000 

$4,000 

$4,500 

$9,900 

$159,500 
$23,925 

$183,425 
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Huntingdon 

September 15, 1994 

Mr. Tom Brauer 
Civil Engineering Professionals, Inc. 
355 North Lincoln Street 
Casper, Wyoming 8260 1 

Huntingdon Engineering &. Environmental, Inc. 

605 North Warehouse Road 
P. O. Box 2599 (82602) 

Casper, WY 82601 

Telephone: (307) 234-2126 
Fax: (307) 266-5143 

Re: Poison Spider Level II Water Supply Project Alluvial Well Drilling 
HE&E Project No. 94-4447 

Dear Tom: 

This letter report discusses the methods and results of drilling, completing and developing three 
wells in the alluvial aquifer associated with the North Platte River near the Poison Spider water 
intake west of Casper. The objective of the drilling and testing program was to evaluate the 
feasibility of obtaining potable water from the alluvial aquifer in amounts adequate to serve the 
needs of the Poison Spider Water District. The work was conducted under a July 5, 1994 
contract between Civil Engineering Professionals, Inc. (CEPI) and Huntingdon Engineering & 
Environmental, Inc. (Huntingdon). The Scope of Work described in the contract included 
drilling, constructing and developing two alluvial wells and assisting with the aquifer testing 
program which was to be conducted using the two wells. 

In summary, the alluvial aquifer at the drilling site does not appear to be capable of supplying 
the quantity of water needed by the Poison Spider Water District. The preliminary conclusion 
regarding the quality of the alluvial groundwater, based only on measurement of specific 
conductance, is that the water is suitable for human consumption. The poor water-yielding 
capability of the aquifer at this location results from two conditions: the aquifer has a very small 
saturated thickness, and the alluvial sediments comprising the aquifer contain a significant 
amount of fine materials which limit the permeability of the aquifer. 

Well Drilling and Logging 

Huntingdon drilled, logged, completed and developed three shallow water wells adjacent to the 
east (right) bank of the North Platte River in the NE/SE/NE of Section 3, Township 32 North, 
Range 81 West in Natrona County, Wyoming. The location of the drilling sites are shown on 
Figures 1 and 2. A CME-55 auger rig equipped with IO-inch diameter hollow-stem augers was 
used to drill the boreholes. No drilling fluids were used. Disturbed bulk samples of the drill 
cuttings were collected continuously during the drilling, and bagged samples were returned to 
Huntingdon's laboratory for sieve analyses. The on-site geologist, Mike Hawks, described the 
samples on log forms which are included in Appendix A. 

Drilling began on July 5, 1994 at Well #1 near the south line of the property. The boring was 
advanced to a depth of 23 feet and penetrated 13 feet of alluvial sediments before encountering 
and drilling through 10 feet of Cody Shale bedrock. The alluvial sediments were water-saturated 
at a depth of seven feet below the land surface (BLS), approximately coincident with the 
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elevation of the water surface in the nearby North Platte River. The alluvium consisted of two 
feet of silt at the surface, silty fine- to very fine-grained sand from two to 10 feet, and silty, 
gravelly very fine- to coarse-grained sand from 10 to 13 feet. The Cody Shale was described 
as dark gray to dark brown-gray shale. The Cody Shale contains significant amounts of 
bentonite clay in this area. 

Well #2, located approximately 50 feet north of Well #1, was drilled on July 6, 1994 to a total 
depth of 23 feet and encountered generally the same types and thicknesses of alluvium as at Well 
#1. The alluvium was saturated at a depth of seven feet below land surface. The surficial silt 
was four feet thick and was underlain by silty, fine- to very-fine grained sand to a depth of seven 
feet and silty, gravelly very fine- to coarse-grained sand to 13.1 feet. The lower 10 feet of the 
boring penetrated the Cody Shale. 

A third boring, Well #3, was drilled approximately 10 feet north of Well #2, and encountered 
the same strata. The third boring was stopped at a depth of 13.1 feet, at the top of the Cody 
Shale. 

Samples of the drill cuttings from the borings for Wells #1 and #2 were analyzed for grain-size 
distribution by sieve analyses in Huntingdon's laboratory in Casper. The data from the sieve 
analyses, which are included in Appendix B, support the field classifications noted on the logs. 
In general, the three analyzed samples contained significant amounts of clay and silt (6 to 8 
percent) and fine to very fine sand (10 to 13 percent). The three samples all showed very 
similar grain-size distributions. 

Well Construction and Development 

The original scope of work called for two boreholes to be drilled to the base of the alluvial 
aquifer (to the top of the Cody Shale) and wells completed in the alluvium to be installed in each 
borehole. However, based on information which indicated that the alluvium at this location 
might be relatively thin, the decision was made by Wester-Wetstein & Associates, CEPI and 
Huntingdon to drill the boreholes 10 feet into the Cody Shale in order to construct a pump 
chamber below the base of the alluvial aquifer. By placing the pumps below the base of the 
aquifer, the amount of drawdown available would be maximized. The ramifications of this 
decision are discussed below. 

Wells #1 and #2 were constructed using five-inch inside diameter, schedule 40 PVC casing and 
five-inch LD., continuous wire-wrapped, O.020-inch slot, PVC screen. The five-foot length of 
screen was set so that the bottom of the screen was at the base of the alluvium at 13 feet BLS, 
and a 10-foot section of blank casing with a bottom cap was set below the screen to serve as a 
pump chamber. The casing and screen were set inside the auger while the auger was still at the 
total depth of the borings. The wells were designed to have a natural filter pack, which is 
formed by allowing the native aquifer materials to collapse around the well screen and casing 
as the augers are withdrawn from the borehole. However, instead of collapsing, the borehole 
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walls remained intact after the augers were withdrawn. We concluded that, by drilling through 
ten feet of bentonitic Cody Shale below the saturated alluvium, we had, in effect, manufactured 
a very heavy drilling mud which had created a thick and effective filter cake on the borehole 
walls. 

Initial attempts at development by surging and bailing did not cause the borehole walls to 
collapse, nor did subsequent jetting from inside the casing. Only when the jetting tool was used 
outside the casing did the borehole walls collapse around the casing. The external jetting and 
subsequent collapse of the borehole walls should have broken up any filter cake from the 
borehole walls. After the borehole walls collapsed, the wells initially were developed enough 
by jetting, surging and bailing to remove most of the fines from the development water. A 
sodium acid pyrophosphate (SAPP) solution was then jetted into the formation around each well 
and allowed to remain for 44 to 50 hours to assist with deflocculation and removal of the clay 
particles around the well bore. Development by jetting, surging and bailing from inside the 
casing was continued for a total of 17 hours on the two wells, until the development water was 
essentially free of sediment and the rate of production from the wells was not increasing. The 
maximum production rate from Wells #1 and #2 was between 2.5 and 3 gallons per minute 
(gpm). 

The water produced from Wells #1 and #2 was sampled and the specific conductance was 
measured at 350 micromhos/cm, which would indicate a total dissolved solids content of less 
than 500 milligrams per liter. No other water quality testing was conducted, because the 
production rates from the wells were so small. 

Because of the possibility that drilling ten feet into the Cody Shale had formed a filter cake 
which damaged the aquifer, frustrated the development efforts and limited the productivity of 
Wells #1 and #2, a third boring was drilled just to the base of the alluvium and completed as 
Well #3. The construction of Well #3 was similar to that of the other wells, except that the 10 
feet of blank casing below the alluvium was omitted. Well #3 was constructed to determine 
whether the poor production from Wells #1 and #2 was caused naturally, by the small hydraulic 
conductivity of the alluvial aquifer, or artificially, by incomplete or ineffective development 
related to auger drilling into the Cody Shale and creating a bentonitic filter cake that covered 
the borehole walls, invaded the formation and reduced the hydraulic conductivity of the aquifer 
near the two wells. Drilling just to the base of the alluvium and not into the Cody Shale did 
prevent the development of a thick bentonitic mud in the borehole and so eliminated the possible 
interference of drilling mud with the well development. The borehole walls did collapse readily 
around the casing in Well #3 as the augers were withdrawn, which indicated that no substantial 
filter cake had developed on the borehole walls. 

Well #3 was developed by jetting, surging and bailing, with essentially the same results as were 
obtained at Wells #1 and #2. The drilling depth and technique assured that neither drilling mud 
filter cake buildup nor drilling fluid invasion into the formation would create development 
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problems or interfere with the production from the alluvial aquifer. Still, Well #3 produced only 
about 3 gpm after thorough development. 

Well Abandonment 

At the conclusion of the development efforts, the casings and screens were pulled from Wells 
#1 and #2, and the boreholes were abandoned by filling with bentonite chips from the total depth 
to the land surface. The casing and screen were left in place at Well #3. A surface seal of 
bentonite is in place, and the well is capped with a slip cap covering the top of the casing 
approximately two feet above ground level. To allow the casing to be pulled more easily if 
abandonment is desired, no cement or concrete surface pad was set around the casing. The 
water level in the well was approximately seven feet BLS when last measured in July. 

Conclusions 

The North Platte River alluvial aquifer at the location of the Poison Spider water intake is not 
capable of meeting the water supply needs of the Poison Spider Water District. The quality of 
the groundwater in the alluvial aquifer, based only on measurement of specific conductance, is 
apparently suitable for human consumption. However, only 13 feet of relatively fine-grained 
alluvium is present at the site, and the saturated thickness of the alluvial aquifer is only about 
six feet, even when the adjacent North Platte River stage is high and the water table in the 
alluvial aquifer should be near its maximum. The aquifer's saturated thickness should decrease 
during the fall and winter, further limiting the potential productivity of water supply wells drilled 
in the immediate vicinity of the Poison Spider water intake. 

It has been a pleasure working with you on this project. If you have any questions or if I can 
be of further assistance, please contact me. We still should resolve the matter of either 
abandoning or finishing the surface completion of Well #3, and can discuss that when we meet 
to discuss this report. 

Sincerely, 

HUNTINGDON ENGINEERING & ENVIRONMENTAL, INC. 

Wyoming Environmental Manager 

Attachments 
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EPA ADMINISTRATIVE ORDER 



UNITED STAT\ ENVIRONMENTAL PROTECTIO ~GENCY 

REGION VIII 

999 18th STREET • SUITE 500 
DENVER., COLORADO 80202 .. 2466 

MAY 24 1994 

Ref: 8WM-DW-PWSIE 

~ERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Robert E. Creager, Registered Agent 
~oison SpiOer water Co. 
12250 W. Poison Spider Road 
Casper, WY 82601 

David Creager, President 
Poison Spider water Co. 
P.O. Box 2412 
Mills, WY 8.2644 

Re: Final Administrative Order 
Docket No. 8-PWS-VIII-94-01 
PWS ID # 5600073C 

Dear Messrs. Creager: 

Enclosed you will find a document entitled "Administrative 
Order" (Order) which the Administrator of the U.S. Environmental 
ProtQction Agency (EPA) i~ authorized to issue to public water 
suppliers who have violated the Safe Drinking Water Act (SDWA), 
42 U.S.C. Section 300£ et ~, or its implementing regulations 
40 CFR Part. 1.41. 

Your deadline for requesting a public hearing has passed and 
EPA is issuing the Poison Spid@r Water COo r the encrosed Order. 
The Order finds that the Company is a public water supplier as 
defined by the SDWA and therefore subject to its requirements. 
In it, EPA also finds that the Company hag vio~ated 40 CPR 
Sections 141.70, 141.74, 141.21, 141.23, 141.32, and 141.31, for 
failure to install filtration and provide adequate water 
treatment; failure to comply with turbidity, chlorine residual, 
bacteriological, nitrate, and inorganic monitoring requirementsj 
failure to report violatio~s to EPA; and failure to give public 
notice of noncompliance. The enclosed Order requiros your com
nliance with these requirements of the SDWA and its L~lementing 
regulations. 

A violator of an Administrative Order is subject to an 
administratively assessed civil penalty not to exceed $5,000, or 
a cuuz:t linposed penalty not to exceed $25,000 per day of 
violation. 

'0 Printtxi on Rtlcycfed Paper 
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If you have any questions or wish to have an informal 
conference with EPA, call Debra J. Kovacs at (303) 293-1702 or 
wriLe Ms'. Kovacs at the fo~lowing address. 

Debra J. Kovacs 
u.s. EPA Region VIII (8WM-DW-PWSXB) 

999 18th Street, Suite 500 
Denver, CO 80202-2466 

We urge your prompt attention to this matter. 

Sincerely, 

/1:2 . 

f/~ · Dodson 
Di ctor 
Water Management Division 

Enclosure 



UNI'l'ED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VIII 

IN THE MATTER OF 

Poison Spider Water Co. 
P.O. BOX 241.2 
Mills, Wyoming 82644 

Respondent 

Proceedings under Section 1414(g) 
of the Safe Drinking Water Act, 
42 U.S,C. §300g-3{g) 

) 
) 
) Docket No. 8-PWS-VIII-94-0~ 
) 
) 
) 
} 
) ADMINISTRATIVE ORDER 
} 
) 
) 

---------------------------------) 
The following Findings are made and Order issued under the 

authority vested in the Administrator of the U.S. Environmental 

Prote~tion Agency (EPA) by Section 1414(g} of the Safe Drinking Water 

Act (the Act), 4? rr.~.c. §300g-3(g) and 40 CFR Part 142, Subpart J, 

The Administrator of the EPA has delegated the authority to take 

these actions to the Regional Administrator of EPA Region VIII, who 

in turn has delegated it to the Director of the Water Managamant 

Division, EPA Region VIII. 

FINDINGS 

~. Poison Spider Water Co. (Respondent) is a corporation under 

the laws of the state of Wyoming (as of December 1969) and 

therefore a "person" within the meaning of 40 CPR §141 .. 2. 

2. Respondent owns and operates a system, the Poison Spider 

Water Co., located in Natrona County, Wyoming for the 

provision to the public of piped water for human 

consumption. 

3. Respondent's Water System has at least 15 service 

connections used by year-round residents or regularly 
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serves at least 25 year-round residents and is therefore a 

"~ubl~c water system" within the meaning of Section 140~(4) 

of the Act, 42 U.S.C. §300f(4), and a "community water 

syst~" within the meaning of 40 CPR §141.2. 

4. Respondent owns and operates a public water system and is 

therefore a ~supplier of water" within the meaning of 

Section 1401(5) of the Act, 42 U.S.C. §300 f(5} and 40 CFR 

§141.2. Respondent is thereto+e sUbject to the 

requirements of Part B of the Act, 42 U.S.C. §300.g, a.nd its 

implementing regulations, 40 CFR Part 141. 

5. According to a June 1987 sanitary survey by the EPA, 

Respondent operates a system that is supplied by an 

infiltration gallery under the direct influence of surface 

water. 

FINDINGS OF VIOLATION 

I. 

1. 40 CFR. §141. 70 (a) .requires public water systems using a 

surface water source, or ground watar under th~ dire~~ 

influence of surface water, to provide treatment to achieve 

at least 99.9 percent (3-109) removal/inactivation of 

Giardia lamblia cysts and ~9.99 percent (4-10g) removal/ 

inactivation of viruses. 

2. 40 CPR §141.70(b) outlines that compliance can be achieved 

by meeting the I:equirements for avoiding filtration in 

§141.71 and the disinfection requirements in §141.72(a)j or 
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by meeting the filtration requirements in §141.73 and the 

disinfection requirement in §141.72(b). 

3. 40 CFR §141.71 requires public water systems using a 

surface water source to meet the criteria for avoiding 

filtration beginning December 30, 1991, unless EPA has 

deter.mined in writing that filtration is required. If EPA 

determines in writing that filtration is required, the 

system must havt=' 11l~Ld.llt:ti rilL.callon t:.o meet the criteria 

for filtered systems specified in §§ 141.72(b) and 141.73 

by June 29, 1993. 

4. In a letter from EPA Oaced May 20, 19~~ and pursuant to 40 

CFR §141.71, EPA determined that Respondent "must have its 

filtration facility installed and meet the criteria for 

filtered systems specified in 40 CFR §§141.72(b) and 141.73 

by June 29, 1993." 

5. Respondent has failed to install filtration from June 29, 

1993 to date, in violation of 40 CFR §§ 141.70(a), 14~.71, 

and 141.73 .. 

II. 

1. 40 CFR §141.74 requires public water systems that use a 

Stlr.fa~9 wat~r source, or groundwater under the direct 

influence of surface water, to monitor turbidity at 

representative points to the distribution system at least 

every four hC')1.1'I"~. 
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2. Respondent failed to monitor its water for turbidity in the 

11l01ltllS of July, August, September, October, -and November 

1993, in violation of 40 CFR S141.74. 

III. 

l. 40 C~K '§l4~.74 requires public water systems using a 

surface water source, or a ground water source under the 

direct influence of surface water, to monitor for residual 

disinfectant concentration {or heterotrophic plate count} 

and record the lowest value each day. 

2. 'Respondent failed to monitor its water for residual 

disinfectant concentration during the months of July, 

August, September, October, and November 1993, in violation 

of 40 CFR §141.74. 

IV • 

1" 40 CFR §141_21(a.) requires that public water systems 

monitor their water at least once per month to determine 

compliance with the maximum contaminant level (MCL) for 

total coliform bactaria a~ gtated in' 40 CPR §141.63. 

2. Respondent failed to monitor its water for contamination by 

total colifor.m bacteria during the months of March and May 

1992, in violation of 40 CFR §~41.21. 

v. 

1. 40 CFR §141.23(d) requires community and non-transient, 

UUIl-COlllJ.l1Wlity water sy5tem~ with a surface wtl.tcr oourc~, or 

ground water under the direct influence of surface water, 

to monitor their water quarterly for nitrate to determine 
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compliance with the nitrate MeL as· stated in 40 CFR 

§1.41.62(1:». 

2. Respondent failed to monitor its .water for nitrate in the 

2nd, 3rd, and 4th quarters of 1993, in violation of 40 CPR 

§141.23{d). 

VI. 

1. 40 CFR §141.23(c) (1) requires community and non~transient, 

non-cammunitywater systems utilizing a surface water 

source, or ground water under the direct influence of 

surface water, to monitor their water annually to deter.mine 

compliance with with the MeL for inorganic contaminants as 

stated in 40 CPR §141.62. 

2. Respondent failed to monitor its water for inorganic 

contaminants during 1993, in violation of 40 CPR 

§141.23 (c) (1) " 

VII. 

1. 40 CFR §141.32 requires public water systems to notify the 

public of any monitoring raquiremsnt or treatment technique 

violation. It requires that the owner or operator of the 

public water system notify the public by publication in an 

a:r:ed. newspaper within fourteen (14) dil.ys of a treatment 

technique violation and within three (3) months of a 

monitoring violation. The public notice must also be 

delivered by mail (~iLlle.l- direct mai1 or with the water 

bill) or by hand within forty-five (45) days of a treatment 

technique violation and within three (3) months of a 
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monitoring violation. Monitoring and treatment technique 

violation notices are co be repeated at least once every 

three (3) months by mail delivery (by direct mail or with 

the water bill) or by hand delivery, as long as the 

violation exists. 

2. Respondent has not provided public notice of the 

violations detailed in sections I, II, III, IV, V, and VI 

abov-e, in violation of 40 CPR §141.32. 

VIII. 

1. 40 CFR §141.31(b) requires public water systems to report 

any failure to comply with any National Primary Drinking 

Water Regulation (40 CFR Part 141) to EPA within forty

eight (48) hours~ 

2. Respondent failed to report to EPA instances of 

noncompliance detailed in sectiong I, II, III, IV, V, VI, 

and VII, in violation of 40 CFR §141.31(b). 

ORDER 

Baaed on -the foregoing Findings, and pursuant to the authority 

of Section 1414(g} of the Act, I- HEREBY ORDER: 

~. By August 31, 1995 Respondent shall install filtration and 

meet the criteria for filt.ered systems specified- in 40 CFR 

§141.73 or begin utilizing an alternate ground water 

source. 

2. Within thirty (30) days of the effective date of this 

ORDER, Respondent shall report to EPA detailed plans for 

installing filtration or for utilizing an alternate ground 
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water source. The plans shall include proposed system 

mod1ficCltlollS OJ: alternate source uee, e8t~ted costs of 

modifications, and a schedule for construction of the 

project. The schedule shall include specific milestone 

dates, a final completion date, i::l.IJ.d I:jllall be approved by 

EPA prior to the start of construction. 

3. Within ninety (90) days of the effective date of this 

ORDER, Respondent shall submit to EPA quarterly reports on 

the progress made toward installing filtration and meeting 

the criteria for filtered systems specified in 40 CPR 

§141.72{b} and 141.73 or for utilizing an alternate ground 

water source. 

4. upon the effective date of this ORDER, Respondent shall 

perform interim monitoring as follows until filtration is 

installed and operating or an alternate ground water source 

is being utilized: 

a) Provide disinfection and maintain a minimum of 0.2 

mg/l disinfectant residual throughout the di st.rih'llt:ion 

system. Monitor for residual disinfectant 

concentration (or heterotrophic plate count) 

continuously and record the lowest value each day. 

Report the lowest daily value to EPA within the first 

ten (lO) days following the end of each month. 

b) Monitor raw water turbidity at the entrance to tha 

distribution system every day the system provides 

water to the public. Submit monitoring results to EPA 



.s. 
within the first ten (lO) days following the end of 

each month. 

c) Perfor.m total colifor.m density. measurements prior 

to disinfectant application once each time the 

turbidity or the source water ~xceeds 1 NTU. This.is 

in addition to the monthly bacteriological monitoring. 

Submit monitoring results to EPA within the first ten 

(1'0) days following the end of each month along with 

the turbidity results. 

5. upon the effective date of this ORDER, Respondent shall 

comply with the requirement of 40 CFR §141.21{a) to perfor.m 

monthly bacteriological monitoring. Respondent shall 

comply with the MCLs as stated in 40 CFR §141.63. 

Respondent shall report analytical results to EPA within 

the fir~t t~n (10) days of the end of the monitoring 

period, as required by 40 CFR §141.31. 

6. Within 30day~ of the effective dat.e of this ORDER, 

Respondent shall comply with 40 CFR §14J.23(d) by sampling 

and analyzing its water for nitrate ,to determine compliance 

with the nitrate MeL as stated in 40 CFR §141.62(b). 

Respondent shall report un~lytical results to EPA within 

the first 10 days following the month in which sample 

results are received I as required by 40 CFR §141.31(a). 

7. wit...ll.l.l1. 30 days of the effective date of this ORDER, 

Respondent shall comply with the inorganic chemicals 

monitoring requirements as stated in 40 CFR §141.23{c} (1). 



Respondent shall report analytical results to the EPA 

within the fiL"St:. 1.0 days following the month which results 

are received, as required by 40 CFR §141.31(a). 

B. within ninety (90) days of the effective date of this 

UlWb:R, Responc1ent: shall provide pulJlic llotice of the 

violations specified under Findings of Violation in this 

Order, as required by 40 CFR §141.32. Respondent shall 

submit copies of the public notice to ~~A within ten (~O) 

days of completion of the public notice, as required by 40 

CFR §141.31(d). 

9. Upon the effective date of this ORDER, Respondent shall 

comply with 40 CPR §141.31(b) by reporting any failure to 

comply with any National Primary Drinking Water Regulation 

(40 CFR Part 141) to EPA within forty-eight (48) hours. 

10. Reporting requirements specified in this Order shall be 

provided by certified mail to: 

Debra J. Kovacs 
U. S. EPA Region VIII (BWM-DW-PWSIE) 

999 18th Street, Suite 500 
Denver, Colorado 8'0202-2466 

GENERAL PROVISIONS 

1. This ORDER does not co;aSltitute a waiver, sURp~nsion, or 

modification of the 'requirements of 40 CFR §141.1 et ~, 

or the Safe Drinking Water Act, which remain in full force 

and effect. Issuance of this ORDER. is not. an eJ Action by 

EPA to forego any civil or any criminal action otherwise 

authorized under the Act. 



2. Violation of any ter.m of this ORDER may subject Respondent 

to ~ ~dminiGtr3tivc civil pon~lty of up to $5,000 under 

Section 1414lg} (3) (B) of the Act, 42 U.S.C. §300g-

3(g) (3) (B) or a civil penalty of not more than $25,000 per 

day of violation, assessed by the u.S.·District Court, 

under Section 1414 (g) (3) (A) and (C) of the Act, 42 U.S.C. 

§300g- 3 (g) (3) (A) and (C). 

3. violation o! any requirement of the SDWA or its 

implementing regulations may subject Respondent to a civil 

penalty of not more than $25,000 per day of violat~ons, 

assessed by an appropriate u. S. uistrict court, under 

Section 1414 (g) (3) (A) and (C) of the Act, 42 U.S.C. §300g-

3 (g) (3) (A) and (C). 

4. The effective date of this ORDER shall be the date of 

issuance of this ORDER. 

MAY 2 4 !99~ 
Issued this ______ day of ______________ 

1 
1994. 
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