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SECTION 1 - INTRODUCTION 
1.1 General 

The City of Lander (Pop. 7023; 1990 census) is located in 
west-central Wyoming, Fremont County, as shown on enclosed Figure 
1.1, Location Map. Lander is served by State Primary Highway 287 
and State Secondary Highway 789. Lander is the county seat for 
Fremont County. The Middle Popo Agie River originates from the 
east flank of the Wind River Mountains and runs northeasterly 
through Lander. 

The area's climate is semi-arid with an average total 
precipitation of 13.1 inches/year. Average annual snowfall is 
103 inches. Approximately twenty-seven percent of the 
precipitation is in the form of snowfall. July is the hottest 
month with an average maximum temperature of 86°F and an average 
minimum temperature of 56°F and January is the coldest month with 
an average high of 31°F and an average low of 8°F. 

The economy of the area is a blend of agriculture, tourism 
and recreation, and some mining due to activity in the Gas Hills, 
Jeffrey City, and South Pass areas. Lander is a gateway to the 
south end of the Wind River Range, and enjoys the commerce 
resulting from people seeking recreation on the nearby forest and 
wilderness areas. 

1.2 Water Supply 
Lander is served by a community water system that has 

evolved with development of the area. Historically, raw water 
has been diverted from the Middle Popo Agie River drainage via 
surface water diversion and groundwater diversion. The surface 
water has proven to be a good source both in terms of quality and 
quantity. 

1.3 Purpose 
The Level II, Phase III Study has a dual purpose. The first 

is to further explore the potential to develop groundwater 
supplies for the City of Lander, and secondly, to estimate costs 
for implementing a well field if adequate groundwater could be 
developed. The overall objective is to assess the potential of 
developing groundwater in sufficient supply to replace the 2 MGD 
presently supplied by the Infiltration Gallery (IG). Providing 
the water by means of a well field is viewed as a cost-effective 
alternative to expanding the water treatment plant. 
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SECTION 2 - SUMMARY OF PHASE I and PHASE II 
2.1 Future Water Supply Requirements 

Investigations during Phase I included ascertaining 
directions and types of growth in and around the City of Lander. 
The current population of 7613 is projected to increase to 9949 
by the year 2025. Comparative water usage, as a result of the 
projected growth, is illustrated in Table 2.1. 

Table 2.1 - Projected Water Needs 

AVE. WATER MAX. WATER 
YEAR POPULATION CONSUMPTION CONSUMPTION ADD MDD 

GPCD* GPCD* 

1997 7613 290 648 2.21 MGD 4.93 
1535 GPM 3424 

2025 9949 290 648 2.9 MGD 6.45 
2014 GPM 4479 

* gallons/capita/day 

The projected demands are less than the City's adjudicated 
water right from the Middle Popo Agie River of about 13 cubic 
feet per second. 

MGD 
GPM 

MGD 
GPM 

Of importance to the City is finding an economical way to 
increase the water supply, while being confronted with 
eliminating a historical source, the Infiltration Gallery (IG). 
On July 7, 1997 (Appendix C, Exhibit I), EPA notified the City 
that the Infiltration Gallery provided groundwater under the 
direct influence of surface water (GUDI). As such, the City must 
comply with the Surface Water Treatment Rule (SWTR), which 
provides three choices: 

1) Discontinue use of the Infiltration Gallery; or, 

2) Provide required filtration and disinfection of the 
water; or, 

3) Comply with filtration avoidance criteria. 

The City elected to discontinue using the Infiltration 
Gallery. 
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2.2 Water Treatment Supply Expansion 
One option to expanding the water supply is to increase the 

Water Treatment Plant capacity from the present rating of 5.3 
million gallons per day (MGD) to a sustainable 6.5 MGD. 

A second option to increase water supply involves upgrading 
the existing WTP so it can dependably produce at design capacity 
(5.3 MGD) coupled with development of groundwater. With 
abandonment of the IG, the City is interested in developing 2 MGD 
from a well field. 

2.3 Main Transmission Line Upgrades 
The water treatment plant is presently served by a 20-inch 

diameter, approximately 9500 feet long, Asbestos-Cement 
transmission pipeline. The pipeline has a history of breaks, and 
the City is desirous of replacing it. 

Detailed study resulted in recommending that the pipeline be 
constructed of either ductile iron or steel pipe with final 
selection being made during final design. 

2.4 Future Water Storage 
In the spring of 1997, the City removed the 1 MG reservoir 

permanently from service due to floor damage. Present storage on 
the system is shown in Table 2.2. 

Table 2.2 - Present System Storage 

OVERFLOW 
NAME ELEVATION BASE ELEVATION CAPACITY 

Ellis Tank 5553.4 5533.4 (20 ' ) 2.0 MG 

Mager Tank 5607.6 5590 (17.6') 0.5 MG 

Rodeo Tank 5587.4 5569.8 (17 .6' ) 0.5 MG 

Clearwell 5785.9 5777.5 (8.4' ) 0.2 MG 

From a regulatory standpoint, WDEQ Regulations Chapter XII, 
future estimated storage requirements of 2,045,000 gallons are 
satisfied by the existing 3,000,000 gallons. However, Phase I 
investigation and water system modeling indicated a possible need 
for the City to increase storage during the 30-year planning 
period due to directions of community growth and to sustain 
pressures in the City. Two alternative sites were selected: 
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site. 

Sinks Canyon Site SW1/4 
Table Mountain Site W1/2 

Section 35, T33N, R100W 
Section 30, T33N, R99W 

The City selected the Sinks Canyon location as the preferred 

SECTION 3 - GROUNDWATER EXPLORATION 
3.1 General 

The geology of the Lander area was described in the Level 
II, Phase II Report (Nelson Engineering, 1998). The purpose of 
this ground water exploration effort was to locate a sufficient 
source of high quality ground water to supply the City of Lander, 
and bypass the municipal water treatment plant. Proximity to the 
existing supply and transmission system was important so that the 
wells could be easily tied in to the existing transmission line. 
In addition, it was important that the ground water not be under 
the influence of surface water, and hence would not require 
treatment under the Surface Water Treatment Rule. 

Two aquifer test wells were drilled and tested. Well No. 2A 
developed at a sustained yield of 190 gpm. Well No. 3A developed 
at a sustained yield of 250 gpm. At these yields, it would 
require six wells with controls, inter-connected piping, and 
appurtenances to complete a well field suitable for Lander. 

SECTION 4 - PROJECT COST COMPARISONS 
The two alternatives for developing the required water 

supply that were evaluated are: 
1) Expanding and Upgrading the Water 

Treatment Plant to 6.5 gpm 
Total Project Cost $6,177,000 

2) Upgrading the Water Treatment Plant 
to 5.3 MGD coupled w/Well Field 
Development of 2.0 MGD (6 wells) 
Total Project Cost $6,837,000 

In each case, project costs include costs for a new 
presedimentation facility, pipeline, and storage tank. 

Initial and annual costs were presented to the Council on 
October 29, 1999. After lengthy deliberations, the Council 
elected to drop Alternative 2 and pursue expansion of the Water 
Treatment Plant. 
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SECTION 5 - ECONOMICS 
5.1 The best prospect is for Lander to pursue joint funding from 
state-administered sources. Project funding for all three 
construction phases using joint funding is illustrated in Table 
5.1. 

As shown by the results, if grants and loans can be secured 
as proposed, the total project implementation results in an 
annual repayment of about $222,464/year for a 20-year term if use 
of the State Revolving Fund is utilized as a source; the 
alternative the City prefers. 

5.2 Annual Costs 
Annual costs for the improved facilities are comprised of 

the following individual costs as recommended by AWWA in the 
Utility Approach to evaluating revenue requirements: 

Debt Repayment 
Depreciation 
Labor 
Maintenance and Replacement Costs 
Chemicals and Supplies 

The annual costs have been estimated and are illustrated in 
Table 5.2. As noted in the table, estimated annual cost for the 
total system, based on cost of improvements and OM&R expense, is 
$654,219/yr. 

A comparison of the City operating budget with and without 
the project is illustrated in Table 5.3. 

As shown in Table 5.3, the estimated net budget increase is 
$475,744/yr. The two largest components are depreciation and 
debt repayment. Although depreciation is not an out-of-pocket 
expense, it represents an annual stream of money that should be 
set aside for future replacement of the project. 
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Table 5.1 - Project Financing Comparisons 

GRANT (50%) LOAN 

WWDC OSLIB AML 
DWSRF RUS State Loan 

(4%-20yr) (5%-30yr) ( 7.25%-30yrl 

PHASE I 

Presedimentation 
$103,475.00 $103,475.00 $103,475.00 $103,475.00 $103,475.00 

Facilitv 

Raw Water Intake $75,028.00 $75,028.00 $75,028.00 $75,028.00 $75,028.00 

WTP Upgrades $1,100,000.00 $966,795.00 $966,795.00 $966,795.00 

Subtotal $178,503.00 $178,503.00 $1,100,000.00 $1,145,298.00 $1, 145,298.00 $1, 145,298.00 

Annual Costs $0.00 $0.00 $84,273.00 $74,503.00 $94,624.00 

PHASE II 

WTP Expansion $619,807.00 $619,806.00 $619,806.00 $619,806.00 

Raw Water Pipeline $1,027,104.00 $1,027,104.00 $1,027,104.00 $1,027,104.00 $1,027,104.00 

Storage Tank $231,145.00 $231,145.00 $231,146.00 $231,146.00 $231,146.00 

Subtotal $1,258,249.00 $1,878,056.00 $0.00 $1,878,056.00 $1,878,056.00 $1,878,056.00 

Annual Cost $0.00 $0.00 $0.00 $138,191.00 $122,170.00 $155,164.00 

Total Annual 
$0.00 $0.00 $0.00 $222,464.00 $196,673.00 $249,788.00 

Debt Retirement 



Table 5.2 - Estimated Annual Cost Summary 

Category Depreciation 

Construction 
Economic Life Salvage Annual Cost 

Cost 

1. Presedimentation 
Facility & Raw Water 
Intake $262,300 40 years $6,557 

2. Storage Tank $341,800 40 years $8,545 

3. Raw Water 
Pipeline $1,518,800 50 years $30,376 

4. Treatment Plant * $4,054,100 20 years $1,621,807 $121,615 

5. Piping $206,266 

6. Building $592,122 

7. Mechanical $1,193,417 

8. Electrical $455,675 

$167,093 

*Includes Contingencies, Inflation, and Indirect Project Costs. 

Maintenance & Repair 

0.75%/yr $1,967 

0.75% / yr $2,564 

0.5% / yr $7,594 

0.5% / yr $1,031 

0.75%/ yr $4,441 

1.5 % / yr $17,901 

1.5% / yr $6,835 

$42,333 

Labor 

2 Class /I 
Operator $87,193 

1/3 Supervisor $18,165 

1/3 DIPW $19,781 

1/4 Safety 
Officer $13,624 

$138,763 

Subtotal= 
Debt Repayment= 

Estimated Annual Cost= 

Chemicals 

PAC 
(2 months) $7,241 

Alum 
(10 months) $12,150 

Polymer $3,880 

Soda Ash $15,518 

Chlorine $23,277 

$62,066 

$431,755.00 

$222,464.00 (DWSRF Option) 
$654,219.00 

Estimated Electrical 
Testing & Training 

Cost 

$10,500 $11,000 

$10,500 $11,000 



Table 5.3 - Estimated Annual Budget Increase 

I ITEM I W/PROJECT I EXISTING I INCREASE 

DEPRECIATION 167,693 *20,000 140,415 

MAINTENANCE & REPAIR 42,333 **5,375 42,699 

LABOR 138,763 ***125,100 13,663 

CHEMICALS 62,066 14,000 48,066 

ELECTRICAL 10,500 ****z5,000 5,500 

TESTING & TRAINING 11,000 9,000 2,000 

DEBT REPAYMENT 210,836 0 210,836 

ESTIMATED NET INCREASE 654,219 178,475 $475,744 

* It is assumed that depreciation is being accounted for on 
the existing transmission line at $20,000/yr. 

** 

*** 

Some OM&R is expended on the existing diversion, pipeline, 
and treatment plant. It is assumed no increase will be 
experienced on the presedimentation facility or pipeline. 

The new WTP plant will be automated requiring less operator 
attendance, however, it will run 12 mo/yr. The net effect 
is assumed to increase pro-rata labor by 10%. 

**** The current budget for electrical is $9,000; it is assumed 
$5,000 is for the WTP. Fulltime operations in the future 
will necessitate a significant increase. 

I 

Presently, the water revenues generate about $300,000/yr in 
excess of expenses; carried in the General Contingency Account 
20-4320-811. These funds could be applied to defray the 
project's annual cost increase. The balance of about 
$176,OOO/yr. would have to be generated by increased revenue from 
user fees. 

5.4 User Fees 
The City presently charges for water by use of a basic 

demand charge which varies according to 'in city/rural' tap size. 
Water used in excess of 12,000 gallons/month is billed at the 
rate of $1.00/1,000 gallons in addition to the basic demand 
charge. 
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The additional $176,OOO/year expense will have to be 
recovered through additional and increased user fees. After 
reviewing the City's existing rate schedule, it appears the 
increased cost should be allocated on a Base Demand-Extra 
Capacity Method, following principals promulgated by AWWA in the 
Water Rates Manual (M-1). Existing and proposed rates are shown 
in Table 5.4. 

Table 5.4 - User's New Fee Schedule 

EXISTING SCHEDULE PROPOSED SCHEDULE 

METER SIZE INSIDE CITY EQUIVALENT 5/8"0 INCREASE NEW RATE 
$2.50 x Equiv. = 

5.30 BASE 5.30 0.21 .53 5.80 

5/8" 25.50 1:1 2.50 28.00 

3/4" 36.36 1.43:1 3.58 39.90 

1" 58.00 2.27:1 5.68 63.70 

1 1/2" 101.20 3.97:1 9.92 111.10 

2 " 144.40 5.67:1 14.18 158.60 

3 " 436.25 17.11:1 42.78 479.00 

4" 652.40 25.58:1 63.95 716.40 

6" 1086.65 42.61:1 106.52 1,193.18 

8" 1519.75 59.60:1 149.00 1,668.80 

EQUIVALENT 5/8"0 
OUTSIDE CITY $2.50 x Equiv. = 

5.30 BASE 10.60 0.42:1 1.05 11.60 

5/8" 47.15 1.85:1 4.62 51.80 

3/4" 68.80 2.70:1 6.75 75.60 

1" 112.00 4.39:1 10.98 122.98 

1 1/2" 198.45 7.78:1 19.45 217.90 

2 " 284.95 11.17:1 27.92 312.90 

3 " 868.55 34.06:1 85.15 953.70 

4" 1,300.85 51.01:1 127.52 1,428.40 

6" 2,169.35 85.07:1 212.68 2,382.00 

8" 3,035.53 119.04:1 297.60 3,333.10 
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SECTION 6 - CONCLUSIONS AND RECOMMENDATIONS 
6.1 General 

The Lander Water Supply Study Level II has been two and one

half years in process, and during that time, evaluations and 

investigations undertaken as part of the study have resulted in 

opinion changes and modifications in design concepts. Some 

operational changes have been made on the system itself, as City 

staff has responded to circumstances revealed during the process. 

At the end of Phase I and II, conclusions and recommendations 

were set forth and some are reiterated herein. Phase III 

efforts, in addition to prior phases, has resulted in the 

following conclusions and recommendations: 

6.2 Conclusions 

1) The City of Lander has sufficient surface water rights 
of at least 13 cfs to provide future supply. 

2) The water accounting system needs to be improved with 
comprehensive meter reading and monthly comparisons of 
produced and used water. 

3) The 18-inch diameter steel line from the infiltration 
gallery is in good condition and can be used for future 
service without major repair. 

4) The City has enough storage in place (3 MG) to meet 
regulatory requirements into the future. 

5) The WTP can supply future requirements with significant 
upgrades to the existing system as well as expanding the 
four filter beds to six filter beds, and improving the 
solids handling facilities. 

6) The WTP 'on-off' control should be automated to 
eliminate excessive labor costs and improve system utility. 

7) The groundwater investigation undertaken in this study 
determined that sufficient supply may be available in close 
proximity to the City, however, due to initial cost of 
access and impacts to neighboring wells, the City has chosen 
to not develop groundwater at this time. 
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8) The pressure zones in the City need to be recognized 
and defined. Distribution piping and control valves need to 
be located appropriately to recognize zone boundaries. 

9) Some of the pressure problems on the east side of the 
City and problems in filling the higher water tanks could be 
mitigated by revising inlet valving on the water tanks 
(Chapter 6) . 

10) The PRV near the Training School is inoperable and 
needs replacement. 

11) The City should continue water quality monitoring of IG 
water until such time as it is abandoned. 

12) Additional water storage near, but down-gradient from 
the WTP, is required to serve consumers south of the 
Goodrich Addition. 

13) A storage tank on Table Mountain can not be dependably 
filled without lowering pressure in East Lander unless a new 
transmission pipeline is constructed. 

6.3 Recommendations 

1) Accept the findings of this study. 

2) Refine implementation phasing of the project. 

3) Apply to State agencies for Level III funding to begin 
design and implementation of the Presedimentation Facility 
and Water Treatment Plant Improvements. Apply for grant 
funds from WWDC and loan funds from the State Revolving 
Account. 

4) Maintain communication with EPA concerning overall 
implementation. 

5) Maintain communication with WYDOT concerning 
reconstruction of the Raw Water Pipeline. 

6) Begin negotiations for a new storage tank site in 
Section 35, Township 33 North, Range 100 West (Sinks 
Canyon) . 

7) Repipe all three storage tank altitude valves to 
include an upstream pressure sustaining feature. 

8) Review pressure zones in the system and affirm and 
implement zone boundaries as proposed in this study. 

9) Replace the PRV near the State Training School. 
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10) Implement bookkeeping procedures to more closely track 
produced vs. dispensed water. 

11) When a full year's worth of production records are 
available, evaluate the amount of extra capacity rate 
increase required. 

12) Periodically update the water system map provided in 
Phase I with the physical data of new system replacements 
and extensions. 
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