
 
 

This is a digital document from the collections of the Wyoming Water 
Resources Data System (WRDS) Library. 

 
 

For additional information about this document and the document conversion 
process, please contact WRDS at wrds@uwyo.edu and include the phrase 

“Digital Documents” in your subject heading. 
 

To view other documents please visit the WRDS Library online at: 
http://library.wrds.uwyo.edu 

 
 

Mailing Address: 
Water Resources Data System 

University of Wyoming, Dept 3943 
1000 E University Avenue 

Laramie, WY 82071 

Physical Address: 
Wyoming Hall, Room 249 
 University of Wyoming 

Laramie, WY 82071 

Phone: (307) 766-6651 
Fax: (307) 766-3785 

 
 
 

Funding for WRDS and the creation of this electronic document was 
provided by the Wyoming Water Development Commission 

(http://wwdc.state.wy.us) 
 



INVENTORY REPORT 

RED LANE REHABILITATION PROJECT 
LEV E L II, F E A SIB ~ LIT Y STU D Y, P H.A S E I 

WYOMING WATER DEVELOPMENT COMMISSION 

SEPTEMBER, 1989 

CIVIL ENGINEERING PROFESSIONALS, INC. 
IN ASSOCIATION WITH JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC. 



INVENTORY REPORT 

FOR 

RED LANE REHABILITATION PROJECT 
Le~II, Feasibility Study, Phase I 

TABLE OF CONTENTS 

SECTION NO. AND DESCRIPTION 

1. INTRODUCTION 
Background 

2. SYSTEM INVENTORY 
Introduction 
Field Investigation 

May tag Well 
Delivery System 
Upper Canal 
Lower Canal 
Calvin Street Canal 
Other Areas 
Irrigation Drain System 

Access/Easements 
Storm Drainage Systems 

3. IMPROVEMENT ALTERNATIVES AND COSTS 
Introduction 
May tag Well 

Remedial Measures and Priorities 
Delivery System Improvements/Repairs 

Supply Canal 
Upper Canal 
Lower Canal 
Calvin Street Canal 
Other Areas 
Drain System 

Access/Easements 
Storm Drainage Systems 

4. PRIORITIZATION 
Short Term Program 
Mid Term Program 
Comprehensive Long Term Program 
Discussion 

PAGE NO. 

1 
1 

2 
2 
4 
4 
6 
7 

10 
12 
13 
13 
15 
15 

18 
18 
18 
22 
23 
24 
24 
25 
25 
26 
28 
29 

32 
33 
34 
34 



LIST OF FIGURES 

2-1 
2-2 

APPENDIX 

Location Map 
Aerial Photo (foldout) 

Red Lane Canal Cross Sections 



SECTION 1 

INTRODUCTION 

BACKGROUND: 

In June of 1989, the Wyoming Water Development Commission 

(WWDC) authorized Civil Engineering Professionals, Inc. (CEPI) 

to proceed with Phase I of the Level II Feasibility Study for the 

Red Lane Rehabilitation Project. The scope of services to be 

provided under Phase I of the study are listed below: 

1. Scoping Meeting 

2. Field Investigations 

3. Surveying 

4. Inventory Report 

The product resulting from the Phase I services is this 

Inventory Report, listing the repairs/improvements necessary for 

efficient operation of the system, along with their relative 

priority, and a preliminary estimate of the costs of the priori

tized repairs. The prioritization of repairs is based on the 

likelihood of failure, interruption in water supply, reduction of 

water losses and other factors. The result of this report will 

be presented at a meeting held in the project area in the near 

future. 
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SECTION 2 

SYSTEM INVENTORY 

INTRODUCTION: 

The Red Lane Watershed Improvement and Service District 

(District) is located approximately 2 miles north of the Town of 

Thermopolis, along the west side of State Highway 20/789 as shown 

in Figure 2-1. The District encompasses approximately 200 acres 

which includes approximately 55 different parcels of land and 

approximately 42 landowners. An aerial photograph of the Dis

trict is presented in Figure 2-2, attached at the end of this 

Section 2. 

The source of supply for irrigation is the "May tag Well", a 

free flowing geothermal well. Water from the well is discharged 

into an open concrete-lined canal and transported under the 

highway to residents in the District. Once across the highway, 

it passes through a diversion structure and subsequently becomes 

two canals. The larger canal is referred to as the "Upper 

Canal". A smaller concrete-lined canal called the "Lower Canal" 

branches from the "Upper Canal" to supply residents along the old 

county road (formerly the Yellowstone Highway). Most of the 

water supplied to property owners is gravity flow. There are 

areas where water must be pumped from the canals because the 

points of use are above the hydraulic gradient of the canal. 

Wastewater from the supply canals is drained from the area 

by two unlined waste ditches which carry irrigation drain water 

and some stormwater runoff into a slough. A drain from the 

slough runs eastward under the highway to the Big Horn River. 
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FIGURE 2-1 

RED LANE VICINITY MAP 

SCALE: 1-=2000' 

Civil Engineering Professlono/s,/nc. 
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The District has requested assistance from the Wyoming Water 

Development Commission (WWDC) for rehabilitation of the irriga

tion system, including well rehabilitation/construction, canal 

reshaping and lining, drain cleaning and reshaping. The yield of 

the May tag Well has decreased somewhat in recent years. Parts of 

the District have delivery problems, and also experience high 

groundwater. 

FIELD INVESTIGATIONS: 

The purpose of the field investigation was to inventory the 

supply, delivery and drain systems and determine the repairs/ 

improvements needed to ensure continued, efficient operation of 

the system. The inventory has been subdivided into the respec

tive systems and is summarized in the following subsections. The 

field investigations include visual inspections, field surveying 

and video taping of the entire system. Inspection and well 

testing was provided by our consultant, James M. Montgomery, 

Consulting Engineers, Inc. Please refer to Figure 2-2 for loca

tions of the inventoried systems. 

MAYTAG WELL 

Investigation of the May tag Well has been undertaken in 

response to concern about a possible, sudden loss of water supply 

to the District. The May tag Well is some 70 years old and may 

have lost as much as 200 gpm of flow over the past 6 or 7 years. 

(Flow is quite variable for this aquifer system and monitoring is 

marginally adequate for defining flow trends). 

Present and future loss of flow delivered to the District's 

ditch is a function of the following factors: 
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1. A long-term decline in aquifer yield is likely, due to free

flowing wells in the area. This is certainly not a source 

of sudden flow loss, but may gradually decrease flow (at a 

decreasing rate) for many decades. 

2. A long-term decline in well flow is likely as casing 

deterioration increases friction head loss and bacteria 

buildup constricts the wellbore. Insofar as casing 

deterioration in the lower portion of the well appears to be 

sufficiently advanced to allow outside sediment to enter the 

well (i.e. the casing is providing little if any structural 

support), this effect does not, in general, suggest the 

likelihood of sudden flow loss. Similarly, bacteria build

up is likely to be a gradual effect, and may have achieved 

an equilibrium with well flow. 

3. Well flow is being lost to flow outside the well casing, 

which apparently is following up the casing to the near

surface, then moving out into surficial deposits. While 

well flow has probably been lost into these deposits in a 

diffuse manner for many years, the recent excavation of the 

adjacent Sacajawea Well drain has allowed "piping", as 

sediment is eroded from the subsurface via the drainbank 

"spring" (estimated to flow on the order of 100 gpm). 

Surface collapse associated with piping appears to have 

increased dramatically in the last several years, creating 

an enlarging sunken area between the well and the drain. 

Continued piping may lead to structural failure of the rock 

basin into which the well discharges, to increasing loss of 

well flow, and, perhaps, to a general loss of flow control 

through the unconsolidated surficial sediments. 

4. Well flow is being lost through cracks and holes in the 

bottom and sides of the discharge basin. This effect was 
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investigated directly, and estimated to be on the order of 

50 gpm. This effect may have reached an equilibrium and, if 

not, would likely increase only gradually with time (barring 

a major structural failure as discussed above). 

In terms of danger of a sudden loss of well flow, the pri

mary concern is flow outside the well destablizing the surficial 

deposits and leading to collapse or major bypassing of the well 

casing. 

DELIVERY SYSTEM 

SUPPLY CANAL 

The flow leaving the discharge basin flows through a con

crete lined canal across the Red Gulch drain, then under State 

Highway 20/789. Total length of this main supply canal is ap

proximately 454 feet and the average slope is 4 ft/1000 ft. A 

typical canal cross section is given in the Appendix. 

A large transverse crack exists in the canal bottom at the 

exit of the discharge bowl, and is most likely leaking at a 

significant rate. There is also some serious undermining of the 

outside wall of the canal in this same area. At the Red Gulch 

Drain crossing (Station 0+74 to 1+63), the concrete canal is 

transformed into a thin walled plastic pipe which is encased in a 

corrugated metal pipe which spans the drain. The encased cross

ing is obviously sagging and could eventually collapse. The 

condition of the concrete in the ditch is poor, as concrete 

aggregate is exposed in many places. 

Once across the State Highway, the main supply canal passes 
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under the old Yellowstone Highway (Station 3+34 to 4+49). The 

crossing conduit is (or was) a 12-inch diameter metal pipe (CMP) 

which is severely corroded. The corrosion is so serious that in 

several places the CMP has failed and the old road embankment has 

fallen into the pipe. This situation is dangerous and presents a 

safety hazard. Beyond the CMP (Station 4+54), the canal is 

constructed into a diversion structure which allows for diverting 

water to the Lower Canal. There is no way to control flows to 

the Upper or Lower Canal as this structure simply divides the 

flow. The main canal continues as the Upper Canal. 

UPPER CANAL 

The location of the Upper Canal is shown in Figure 2-2 and 

its geometric configuration given in the Appendix. The canal is 

approximately 4750 feet long and the average slope of the canal 

is 2 ft/IOO ft. A profile of the canal has been prepared based 

upon a field survey. Problems associated with the Upper Canal 

vary from severe mineral deposition, to cracking and breakage, 

and adverse (uphill slopes). Because of mineral deposition, and 

lack of easy access, the canal suffers from a general lack of 

maintenance. In general, the Upper Canal is in fair condition. 

There are many areas however that require improvements. 

are briefly described below. 
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STATION 

0+00 

1+15 

4+30 to 5+50 

6+30 

6+50 to 7+50 

7+75 

8+00 

10+25 

13+50 to 14+00 

19+00 to 21+00 

22+00 to 23+50 

DESCRIPTION 

Diversion structure, poor condition, poor 

flow control. 

Longitudinal crack in sidewall of canal above 

water line. 

Canal slope is adverse, i.e. running uphill, 

poor water movement. 

Road crossing culvert is too small, impedes 

flow, backs up water. 

Canal slope is flat and adverse, a large 

cross-sectional crack and some separation 

exists, probable leakage. 

Site of previous canal failure, washout. 

Shrubs and trees growing out of canal bank. 

Large crack and breakage in canal wall, 

probable leakage. 

Adverse slope, canal is undermined from 

overflows, is just waiting to fail and wash

out. 

Flat slope, slow moving flows, highly miner

alized concrete. 

Flat and adverse slopes. 
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STATION 

27+50 to 28+50 

30+50 to 30+65 

30+65 

35+50 to 36+00 

38+50 to 40+00 

41+00 to 41+50 

41+50 to 42+00 

42+50 to 43+30 

44+00 to 44+50 

45+00 to 47+00 

DESCRIPTION 

Flat and adverse slopes, has experienced 

washouts in a few places. 

Canal bottom runs uphill by 3 inches. 

PVC culvert, with trash rack, plugs the flow, 

12-inch diameter pipe which serves the north

ern Lower Canal does not flow well. Must 

block up Upper Canal to get water by gravity 

into Lower Canal, (Lower Canal bottom is 6 

inches higher than Upper Canal bottom at this 

junction) . 

Adverse slope. 

Canal turns and runs uphill, canal has been 

broken and repaired, highly mineralized and 

is over grown with trees and vegetation. 

Several previous canal breakages have been 

repaired. 

Adverse slope, other signs of canal breakage 

and repair. 

Adverse slope, other signs of canal breakage 

and repair. 

Canal cracking and heaving, probable leakage. 

Adverse slope, followed by very flat slope, 

several cracked areas, and poor repairs, 
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probable leakage. 

LOWER CANAL 

The location of the Lower Canal is shown in Figure 2-2 and 

its geometrical configuration is shown in the Appendix. It is 

approximately 2550 feet long. A field survey was performed and a 

profile prepared for the Lower Canal. The southern portion of 

the Lower Canal (Station 0+00 to 18+30) flows northward to the 

Haskin Street drain. Its average slope is 4 ft/lOOO ft. The 

northern portion of the Lower Canal (Station 18+50 to 25+50) 

flows southward to the Haskin Street drain. This northern por

tion is supplied by the Upper Canal at their confluence at Sta

tion 25+50. However, due to grade problems at the northern 

junction, the District has laid a 12 inch PVC pipe on the bottom 

of the Upper Canal, and piped it to carry water to the northern 

part of the Lower Canal. The average slope of the northern 

portion is 2 ft/1000 ft. 

In general, the Lower Canal is in poor condition. The canal 

is built·in the old Yellowstone Highway embankment at about the 

same elevation as the old highway, which is several feet above 

the adjacent properties. The canal is also very flat and flows 

uphill in some locations, which results in rapid buildup of 

mineral deposits. The roughness caused by the mineral deposits 

reduces the velocity through the canal considerably and at times 

it appears to be just standing water. Because of the slow veloc

ity and build-up of deposits, some parts of the canal overflow 

and flood properties located below. In the southern portion of 

the canal, some parts of the concrete canal lining have been 

built-up which helps alleviate the flooding problems in those 

areas. Some of the problems evaluated in the field are listed 

below by survey station. 
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STATION 

0+50 

1+00 to 2+00 

4+50 

6+50 to 7+50 

7+50 

8+50 to 9+50 

10+50 to 11+50 

12+50 to 13+00 

15+00 to 16+50 

17+30 to 7+50 

DESCRIPTION 

Severly cracked, broken sides, obvious over

flowing problems. 

Irregular shape, very narrow bottom exposed 

aggregate, poor condition. 

Sides of canal built up with bricks, canal 

appears to overflow quite often. 

Adverse followed by flat slope causes water 

to backup and run over canal banks, heavy 

mineral deposits. 

Canal is irregularly shaped. 

Adverse followed by flat slope causes water 

to backup and run over, heavy mineral depos

its. 

Canal sides are raised by concrete cap, slope 

is adverse and flat. 

Irregular shape, adverse slope followed by 

flat slope. 

Adverse to flat slope, and sides are broken 

off, canal in poor shape. 

Canal section narrows down, exposed aggre

gate, highly mineralized. 
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STATION 

19+50 to 21+00 

22+50 to 23+00 and 

23+50 to 24+50 

25+47 

DESCRIPTION 

Two areas of adverse followed by flat slopes, 

sections of the canal are cracked and broken, 

some repairs have been made. 

Adverse slope, flat slope, heavy mineraliza

tion. 

Confluence of Upper and Lower Canal, the 

Lower Canal is 6-inches higher than the Lower 

Canal so getting water into Lower Canal is 

difficult. 

CALVIN STREET CANAL 

A concrete lined canal has been constructed on the north 

side of Calvin Street to connect the Upper and Lower Canals. 

This canal is approximately 620 feet long and the average slope 

is 3 ft/lOOO ft. The geometric configuration of the canal is 

given in the Appendix. In general, the canal is in fairly good 

condition, probably because it has not been used much. The canal 

has not been maintained and is overgrown with weeds, trees and 

other vegetation. Control joints also show weed growth which 

indicates potential leakage. The canal is built-up in an em

bankment, 3 to 4 feet above the surrounding area. It crosses 

under the old Yellowstone Highway in a l2-inch diameter steel 

pipe (which has been sealed up). The canal is not used because 

the connection to the Lower Canal flows at a perpendicular angle 

causing the water in the Lower Canal to overflow and flood the 

adjacent property_ Some of the property owners adjacent to the 
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canal have installed piping systems from their properties to the 

Upper Canal to provide irrigation water. Some other properties 

along the canal do not receive water. 

OTHER AREAS 

Haskin Street - There is currently no gravity supply to the 

properties along Haskin Street. Although some of the developed 

properties along Haskin Street have constructed irrigation pipes 

to the Upper Canal, there is no service provided by the District 

along Haskin Street. 

Workman Street (Sessions Lane) - As with Haskin Street, 

there is property in the District (primarily owned by Sessions) 

that is not provided with irrigation water. It is our under

standing that the District would like to be able to provide 

service to this area of the District. 

IRRIGATION DRAIN SYSTEM 

The drain system consists of two primary drains both of 

which drain to the slough, 1) the Reisenwever Drain and 2) the 

Haskin Street Drain. The Reisenwever Drain carries flows from 

the Upper Canal and begins at the last delivery point at the end 

of the Upper Canal (Station 47+50). The Reisenwever Drain is 

unlined, and is poorly maintained. Currently the drain runs 

southward across the Reisenwever property where it ponds in 

several places and eventually discharges to the slough. The 

available slope across the Reisenwever property is 2 ft/1000 ft. 

The Upper Canal previously drained to the river through a con

crete lined canal which coursed eastward through property owned 

by Paul Klein, under the highway and then northward through more 

property owned by Klein. However, this concrete lined canal has 
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been taken out of service and has not been used for sometime. It 

has been reported that this canal is constructed uphill in some 

portions, and that the pipe crossing under the highway is inade

quately sized. These reports have not been verified because 

Klein has refused to allow access to his land to perform any 

surveying or any other parts of the study. 

The Haskin Street drain system carries canal wastewater and 

stormwater runoff to the slough. The slough has been a point of 

concern for the District and Soil Conservation Service (SCS) for 

a long time. We have discovered mapping which shows the slough 

as a river channel back in the early 1900s. The Red Lane area 

between the slough and Big Horn River was called Willis Island. 

Apparently, the old Yellowstone Highway which runs through the 

District and makes a 90 degree turn eastward, was originally 

constructed around Willis Island. Construction of State Highway 

20/789 has closed off the river channel which supplied the 

slough, but did not fill in the old channel resulting in forma

tion of the slough. 

Previous SCS reports have attempted to develop a method for 

draining the slough. The slough has probably become a wetlands 

that may now be a federally protected habitat. The previous SCS 

studies have determined the water level in the slough to be 

virtually the same as in the Big Horn River. Our field survey 

verifies that determination. The SCS has recommended running a 

drain from the slough under the highway and then northward to the 

Big Horn River. Currently there is only a 15-inch diameter 

concrete drain pipe running under the highway and it is partially 
? 

plugged with debris. In the past, a p~sky beaver continually 

tried to dam up the drain pipe. The pipe discharges into a 

poorly maintained open ditch which travels eastward to the river. 

The ditch is partially blocked with a wooden structure used as a 

walkway crossing placed approximately 200 feet downstream of the 
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highway crossing. 

ACCESS/EASEMENTS 

The Red Lane area was originally platted as the Artois 

Subdivision in 1910. At that time there were no easements or 

rights-of-way included in the plat. Since that time, the May tag 

well and irrigation system have been developed and constructed. 

We have made a cursory evaluation of easement and right-of-way 

records by performing a records search at the County Assessors 

office. We have also been provided with some of the District's 

records, including easement agreements, and other documents 

relating to easements and rights-of-way. These documents have 

been courteously provided by Marie Baines. There appears to be 

only a few recorded easements for the canal supply system. Of 

significance, easements do not exist for access to the May tag 

Well, the lower half of the Upper Canal, or· the Upper Canal Drain 

across Reisenwever. In addition, records show the old Yellow-

stone Highway as being abandoned and deeded over to Paul Klein 

where it crosses through his property. 

There may be other easement agreements which exist that have 

not been recorded; i.e. made a part of the land. A title search 

should be performed on all properties through which the canal 

system is constructed in order to determine which easements are 

recorded and what easements should be obtained. 

STORM DRAINAGE SYSTEMS 

The storm drainage system for the area consists of two major 

drainages which carry stormwater run-off from areas west of Red 

Lane, through Red Lane in two well defined drainage channels. 
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The southern drainage is the Red Gulch drainage, and only affects 

the irrigation system near the May tag Well where the supply canal 

spans across the gulch in a plastic pipe encased in a corrugated 

metal pipe. 

The northern drainage is referred to in this Report as the 

Northern Gulch. This drainage has previously caused problems for 

the District. Prior to recent improvements, stormwater runoff 

flowed easterly out of the western hills, and flooded the Upper 

Canal in the Haskin Street area, filling it with mud and debris. 

Recent improvements include a diversion dam constructed north of 

Haskin Street in the northwest portion of the District which 

serves to divert the stormwater into a recently constructed 

detention pond. The pond has not quite been completed and it is 

not known whether the District has an easement or title to the 

land on which it is constructed. An overflow ditch was to be 

constructed northward and eastward from the pond to release 

stormwater into the west side borrow ditch along the old Yellow

stone Highway. From there it would drain southward under the 

Upper Canal and eventually into the drain at Haskin Street. A 

poorly maintained borrow ditch exists along the west side of the 

old Yellowstone Highway, which serves to carry drainage from the 

District into the Haskin Street Drain. Drainage from those parts 

of the District east of the old Yellowstone Highway flows over

land to the slough or to the State Highway 20/789 borrow ditch. 

The bridge structure built of wooden timbers across the 

drain at Haskin Street, is a safety hazard. It is several feet 

narrower than the asphalt roadway approaching on either side. It 

has no guard rails or warning signs, and is not well lighted. It 

would not be difficult for a vehicle to drive off the edge of the 

bridge and into the drain 7 or 8 feet below. The narrow bridge 
s +r v' ( .:. (I,'" z ,/ 

may also be in poor physical condition although its construction 
- -- ---

and condition was not evaluated as part of this Report. 
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SECTION 3 

IMPROVEMENT ALTERNATIVES AND COSTS 

INTRODUCTION 

Several improvement alternatives have been evaluated for 

the systems composing the Red Lane Irrigation System. These 

alternatives and estimated costs are summarized in their respec

tive sections as identified in the field inventory. Cost esti

mates include construction costs and a contingency, engineering, 

legal and administration. For all improvements in general, a 

construction contingency of 20 percent of the construction cost 

was added. Engineering, legal and administrative costs were 

estimated at 20 percent of the total construction cost. It 

should be noted that the cost estimates are preliminary and are 

intended to inform a general discussion of options and priori

ties. 

MAYTAG WELL 

REMEDIAL MEASURES AND PRIORITIES 

Remedial measures to address the possible, general decrease 

in aquifer yield would require controlling the flow from a number 

of nearby wells and are beyond the scope of this study_ Given 

the depth and condition of well casing, full well rehabilitation 

to address the problem of casing deterioration would be quite 

difficult and unlikely to compare favorably in terms of expense 
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with simply replacing the well. The bacteria buildup cannot be 

effectively controlled by well cleaning due to the deteriorated 

condition of well casing. None of these effects are likely to 

cause a sudden loss of available flow, however, and may therefore 

be assigned a more long-term priority. 

Piping Reduction 

While it is possible that the observed piping may soon 

stabilize and present no significant, short-term risk of well 

flow, if it continues, it may lead to collapse of the discharge 

basin and, eventually, to a complete loss of well flow control. 

The subsurface piping appears to have been created by the excava

tion of the nearby drain, providing a lower discharge head, 

greater velocities, and an outlet for eroded sediment. Arrest of 

this process might be accomplished by confining the drain to a 

buried pipe in the area adjacent to the well. 

The concrete pipe on hand is not ideal for this purpose, due 

to the likely attack of hydrogen sulfide gas on the above-water 

parts of the pipe, but could be rendered serviceable by applica

tion of a tar coating. Superior materials include clay drain 

tile and plastic sewer pipe. Installation of such a pipe would 

have to include temporary dewatering of the "spring" and inclu

sion of an impermeable barrier perpendicular to the pipe (e.g. a 

cross-trench filled with concrete) to prevent water migration 

along the pipe. 

In terms of the piping problem, confinement of the drain to 

a pipe is essentially plugging a leak from the "downstream" side. 

Thus, there is the potential for the established subsurface flow 

to simply emerge elsewhere. While we feel the proposed measure 

would definitely improve the situation and could be successful 
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in returning the area to a pre-drain excavation condition, it 

would not preclude the problem from recurring in the future. The 

estimated cost of a system to reduce piping is $5,000. 

Discharge Basin Rehabilitation 

A limited quantity of flow could be recovered, and diverted 

from the subsurface piping channels, by rehabilitation of the 

discharge basin. This would require temporary diversion of the 

well flow by installing an elbow and discharge pipe on the well 

casing. (Diversion of the discharge by direct pumping of the 

well is quite difficult to the high gas content of the water). 

Once the basin were dewatered, it could be lined with concrete 
, l '~~, 

and unnecessary exist pipes eliminated. Given the relatively 

small amount of potentially recoverable water and the partial 

completion of basin rehabilitation during previous investiga

tions, this item should be assigned a secondary priority. The 

estimated cost for rehabilitating the discharge basin is $1,500. 

Well Casing Lining 

Beyond the observation of solid casing at the surface and 

the evidence of seriously deteriorated casing at depth, it is 

impossible to assess the condition of the casing or the chance of 

sudden failure. The most important section of casing for well 

control is that from the surface to some solid bedrock stratum, 

presumably on the order of 100 ft. deep in this case. The poten

tial for collapse of this, most vulnerable, section could be 

eliminated, and the loss of flow to the exterior of the upper 

casing could be reduced by installation of a liner through the 

upper 130 ft. of the well. 
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The well could accommodate a 5-inch 1.0. (5 l/2-inch 0.0.), 

Schedule 80, flush joint, PVC casing. Set to a depth below the 

change in well casing size from 6 l/4-inch to 7 l/2-inch and 

equipped with a debris catcher or cement basket, the liner could 

be sealed in place by circulating cement down between the liner 

and the well casing, and perhaps, up into the area of flow loss 

outside the casing. In order to install such a liner, it would 

be necessary to suppress the flow of the well with a weighted mud 

system. The well would be allowed to flow freely during cement

ing to preclude cement entering the lower portion of the well. 

Lining the upper portion of the well with a non-corrodible mate

rial (PVC) would be desirable in terms of future deterioration 

problems and in allowing periodic maintenance to remove bacteria 

buildup from what would become the well "bottleneck". The short

term priority of this form of well rehabilitation is a function 

of unknown casing condition, the structural stability of surfi

cial deposits, and the nature and extent of out-of-casing flow. 

Evaluation of the flow restriction created by installation 

of a liner casing indicates that well flow might actually be 

improved. While the literature reports head loss in 6 l/2-inch 

1.0. steel casing is about 1 ft. per 100 ft. in new pipe, it is 

suggested the value be increased by a factor of 10, for pipe in 

excess of 60 years old. Direct measurement of head loss during 

well probing indicated a value of approximately 9 feet per hun

dred feet. In contrast, the friction loss value reported for 5-

inch 1.0. new PVC pipe is 2.5 ft. per hundred feet. Thus, it 

appears unlikely that installation of a PVC liner through the 

indicated section would significantly reduce well flow. The 

estimated cost for installing a well casing liner is $12,000. 
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Well Replacement 

All of the above remedial measures would be unnecessary, and 

the integrity of the groundwater supply virtually guaranteed, by 

complete replacement of the well. The nature of the aquifer 

would allow a replacement well to be drilled at a location of 

convenience; it might be desirable to eliminate the present Red 

Gulch drain crossing by placing a new well north of the drain. 

We estimate the total well depth necessary to duplicate the 

present flow would be less than 800 ft. and that a production 

casing diameter of 6 inches with an open-hole completion in the 

aquifer would be sufficient. Depending upon Wyoming State Engi

neer water rights decisions, it would probably be necessary to 

plug the existing well following completion of a replacement 

well. We feel this could be accomplished by first suppressing 

the well flow with a weighted mud system, and then filling the 

upper portion of the well with cement. The estimated cost for 

complete replacement and plugging of the existing well is 

$80,000. 

DELIVERY SYSTEM IMPROVEMENTS/REPAIRS 

Needed improvements and/or repairs to the delivery system 

along with estimated costs are summarized in this section. Only 

those improvements that would improve the efficient operation of 

the system and reduce the risks of failure, interruption and 

flooding have been identified. 
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SUPPLY CANAL ESTIMATED COST 

DESCRIPTION 

1. 

2. 

Repair/replace the cracked canal section at 

bowl outlet 

Repair undermining 

3. Replace the canal crossing over the Red Gulch 

drainage ditch. This would include replacing 

eMP with a steel pipe designed to span the ditch 

and a new PVC carrier pipe (90 feet) 

4. Replace the canal crossing under the old 

Yellowstone Highway either with a piped section 

or a new concrete canal section (110 ft) 

5. Replace the diversion structure with appro

priate flow controls 

Subtotal 
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$500 

100 

18,000 

2,500 

4,000 

$25,100 



UPPER CANAL 

1. 

2. 

Remove and replace all sections with adverse 

or very flat slopes (1300 feet) 

Repair undermined section at STA 7+75 

3. Replace the confluence area at STA 30+65 to 

allow better control of water to Lower Canal 

Subtotal 

LOWER CANAL 

$25,000 

2,500 

4,500 

$32,000 

The Lower Canal is in generally poor shape and it may be 

more practical and cost effective to remove and replace the 

entire canal. However, due to the costs, we have listed only 

those areas which show obvious needs for improvement. 

1. Remove and replace sections with adverse or very 

flat slopes (900 ft). (NOTE: Estimated cost is 

same as Upper Canal because of difficulty with 

access to work area). 

2. Construct a control structure to accept flows 

from Calvin Street Canal so it can be put back 

into use. 

3. Replace irregularly shaped and broken canal 

sections (600 ft). 

Subtotal 
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$18,900 

4,000 

9,000 

$31,900 



NOTE: It is estimated that replacement of the entire 

canal section would cost $60,000. 

CALVIN STREET CANAL 

For the purpose of this Report, we have assumed that the 

Calvin Street Canal can be put into service if the flooding 

problem at the Lower Canal can be solved. (However, a supply 

pipeline could be installed instead, at a cost savings. Details 

for this could be worked out if the District so choses). The 

cost of the control structure is listed in Item 2 above. Other 

improvements include removing the concrete plugs in the canal and 

piping which have been placed to shut down the canal. The esti

mated cost for these improvements are listed as follows: 

1. 

2. 

Remove plugs in canal and piping 

Clean bank and remove trees and vegetation 

Subtotal 

OTHER AREAS 

$ 1,000 

500 

$ 1,500 

Providing irrigation service to those properties which do 

not currently receive irrigation water is necessary for proper

ties along Haskin Street and Workman Street. It was assumed a 3-

inch PVC pipe buried 12 to 18 inches with appropriate valving 

would be used to provide service. 

shown below: 
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The estimated costs are as 



1 . 

2. 

Haskin Street Supply, 3-inch PVC water line 

with valving (500 ft.) 

Workman Street Supply, 3-inch PVC water line 

with valving (900 ft.) 

NOTE: This water supply line will most 

likely require an easement, the cost 

is estimated at $4/ft. 

Subtotal 

DRAIN SYSTEM 

$ 4,500 

8,000 

2,600 

$15,100 

There are two ways to approach the irrigation drainage 

problems for the District. One approach is to assume that the 

current method of draining the system is acceptable, and to only 

make improvements which will reduce maintenance and as needed. 

The other approach is to assume that the slough could be drained 

to relieve the high groundwater problems. There are also two 

approaches to draining the slough, (1) drain away combined storm

water and waste water, and (2) drain away only irrigation waste 

water. Common to both of these approaches is the Northern Gulch 

stormwater runoff which must be addressed. It is assumed that 

the existing detention pond can be upgraded to handle the 10 year 

storm event, and the drainage routed around the Upper Canal into 

the Yellowstone borrow ditch (see storm drainage section which 

follows). The summaries and costs given hereinafter are based 

upon these differing approaches. 
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IMPROVE EXISTING DRAINAGE 

1. Improve Reisenwever Drain by piping it 

or lining a ditch to the slough (12-inch 

pipe, 830 ft. long, a cost of $3,320 for an 

easement is included in this item). 

2. Improvements to Northern Drainage 

(see storm drainage improvements section) 

Subtotal 

$18,000 

25,000 

$43,000 

IMPROVE DRAINAGE AND DRAIN SLOUGH (TO CARRY COMBINED FLOWS) 

1. Improve Reisenwever Drain by piping or 

lining ditch to slough, and connect to 2 below 

(1100 ft.) 

2. Construct a lined ditch from Haskin Street 

Drain through slough area (2400 ft.) 

3. Construct new highway crossing at 20/789 

4. Construct lined ditch northward to River 

(2000 ft.) 

5. Improvements to Northern Drainage 

Subtotal 

$22,500 

120,000 

25,000 

100,000 

25,000 

$292,500 

The size of drainage canal needed to carry combined storm

water and irrigation wastewater flows appears to be cost prohibi-
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tive. During dry periods, a large canal would only carry waste

water flows. A large canal would also create increased mainte

nance problems for the District. We would not recommend con

struction of a lined ditch to any combined flows. 

IMPROVE DRAINAGE (CARRY WASTEWATER THROUGH THE SLOUGH) 

1. 

2. 

3. 

4. 

5. 

Improve Reisenwever Drain by piping or 

lining ditch to the slough 

Construct a wastewater drainage pipe or lined 

ditch through slough (2400 ft.) 

Construct new highway crossing at 20/789 

Construct lined ditch or pipe from highway 

undercrossing north to river (2000 ft.) 

Improvements to Northern Drainage 

Subtotal 

ACCESS/EASEMENTS 

$22,500 

48,000 

20,000 

40,000 

25,000 

$155,500 

It is estimated that there are at least 15 properties 

through which the canal or drain systems are constructed which 

the District does not have a legal easement or access to. In 

order to verify the number of easements, a title search should be 

done by a local title company on all the properties where ease

ments have not been verified. The District should obtain ease-
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ments for all sections of the system. In order to obtain ease-

ments, a survey of the canal or drain ditch is necessary and a 

legal description of the property to be obtained must be made. 

An attorney must then draw up an easement agreement which de

scribes the lands being obtained and any conditions of the acqui

sition. The landowner and District then sign the easement agree

ment, and it is recorded in the County Assessor's office and 

becomes a part of the land. We estimate the following costs 

required to obtain easements for 15 properties. It should be 

noted that the costs could be much higher if easements are not 

willingly negotiated, and could be much less if easements are 

willingly donated for a token fee, as is usually the case. 

1. Title Search $ 2,500 

2. Surveying and legal descriptions 4,500 

3. Easement agreements (15), some negotiations 2,000 

4. Recording Fees (15) 400 

5. Cost of the Land ($1.50/linear foot) 5,250 

Subtotal $14,650 

STORM DRAINAGE SYSTEMS 

The storm drainage system improvements needed to improve 

irrigation conveyance efficiencies and reliabilities are those 

which exclude stormwater from entering the canal system. The 

Northern Drainage has overflowed into the canal system on several 

occasions. With construction of the drainage diversion and the 

detention pond above Haskin Street, stormwater from the Northern 

Gulch can be detoured around the canal system, and into the road 

drainage system at the Haskin Street drain. Based on preliminary 

storm drainage calculations, there are two feasible methods of 

adequately handling stormwater from the Northern drainage: (1) 

increase the detention pond capacity and outlet drain, and (2) 
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construct a storm drainage system from the Northern Gulch along 

Haskin Street eastward to carry stormwater under the Upper Canal 

into the Haskin Street drain. These two alternatives are dis

cussed below. 

Improvements are needed to the diversion and detention pond 

system in order to handle the ten to twenty year runoff from the 

Northern Gulch. The diversion is constructed at nearly a right 

angle to the Northern Gulch drainage ditch and extensive erosion 

control will be required to eliminate the potential to wash out 

the diversion. The detention pond embankment needs to be extend

ed upward and leveled to increase the storage capacity to contain 

a ten to twenty year storm. The spillway/outlet works from the 

pond needs erosion control and other improvements. The drain 

from the pond is only partially complete and a well defined 

drainage ditch needs to be constructed. The point along the old 

Yellowstone Highway where the borrow ditch crosses the Upper 

Canal must be modified so drainage can pass either under or over 

the canal and continue southward to the Haskin Street drain. 

These improvements are based upon our field investigation and 

summarized along with cost estimated as given below. It should 

be noted that no geotechnical work was performed to determine the 

stability of the embankments of the diversion or the detention 

pond. This should be more thoroughly evaluated before improvemts 

are seriously considered. 

1. 

2. 

3. 

4. 

5. 

Erosion Control 

Improve Pond Capacity 

Spillway/Outlet Works 

Drainage Ditch to Highway 

Drain over or under Upper Canal 

Subtotal 

$ 1,500 

3,500 

2,500 

5,000 

10,000 

$22,500 

To carry stormwater under the Upper Canal along Haskin 
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Street would require construction of 30-inch diameter pipe and 

some open drainage ditch from the North Drainage at the upper end 

of Haskin Street, along the north side of Haskin Street all the 

way to the Yellowstone Highway borrow ditch. 

improvements and costs are summarized below. 

The estimated 

1 . 

2. 

3. 

Headworks at north drainage with erosion control 

Open ditch along Haskin (500 ft) 

30-inch diameter siphon under the Upper Canal 

Subtotal 

$ 6,000 

2,500 

16,000 

$24,500 

Because of the similarity in estimated costs, we would 

recommend improving the detention pond and drain since it also 

collects and diverts drainage from other western areas north of 

the Northern drainage which would interfere with the Upper Canal. 

For the purpose of this Report, we have assumed a cost of $25,000 

for improvements to the Northern Drainage. These costs have been 

included in the previous drainage system improvement alterna

tives. 

The final drainage system improvement is improvements to the 

bridge crossing at the Haskin Street Drain. It is clear that a 

guardrail would provide a low level of protection. It is very 

likely that a new bridge crossing with the same widths as the 

pavement section and a guardrail will provide the highest level 

of protection. The estimated costs shown below are very prelimi

nary and should be further scrutinized if the District is inter

ested in protection against a serious accident and potential 

lawsuit. 

1. 

2. 

Provide guardrail 

Provide new box culvert bridge section 
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SECTION 4 

PRIORITIZATION 

The need or urgency for improvements/repairs has been evalu

ated based upon our knowledge of the system and our field inves

tigations. The most immediate needs, i.e. those parts of the 

system which could fail in the very near future, have been given 

the highest priority and included in the short term program. 

Those needs which are obvious but which hold little risk of 

impending failure or interruption of service have been given a 

secondary priority ranking and included in mid-term program. 

Those needs which will improve the system and bring it up to good 

standing to last for the next 40 or 50 years have been included 

in the Comprehensive Long-Term Program. 

SHORT TERM PROGRAM (Urgent short term needs) 

ESTIMATED 

COST 

1. Provide service for customers in the District who 

don't currently receive water, Calvin Street 

Canal, Haskin Street Canal, and Workman Street 

2. Repair the nearly failing portions of the 

delivery system 

3. Rehabilitate the well to reduce the losses 

4. Provide protection to vehicle traffic on the 

Haskin Street Drain crossing 
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$20,600 

32,600 

13,500 

1,000 



5. Improve existing drainage 

Subtotal 

USE 

43,000 

$110,700 

$120,000 

MID TERM PROGRAM (Less urgent, longer lasting improvements) 

1. Provide service to all properties 

2. Replace diversion structure for Upper/Lower 

Canal 

3. Remove and replace all parts of delivery system 

with adverse or flat slope, including those 

nearly failing 

4. 

5. 

6. 

7. 

Rehabilitate well to reduce losses 

Improve drainage to carry through the slough 

Provide signage to vehicle traffic on Haskin 

Street Bridge 

Obtain easements 

Subtotal 

USE 
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ESTIMATED 

COST 

$20,600 

4,000 

78,510 

13,500 

155,500 

1,000 

14,650 

$287,760 

$300,000 



COMPREHENSIVE LONG TERM PROGRAM (Long-term improvements) 

1. Repair or replace all trouble areas of 

delivery system and provide water to those 

who don't receive it now 

2. 

3. 

4. 

5. 

Construct a new well 

Improve drainage to carry wastewater flows 

through the slough 

Construct new bridge at Haskin Street 

Obtain Easements 

Subtotal 

USE 

DISCUSSION 

ESTIMATED 

COST 

$105,500 

80,000 

155,500 

25,000 

14,650 

$380,650 

$400,000 

It was not within the scope of this Report to determine 

financing plans or a rate structure necessary to finance these 

improvements. However, in order to answer some anticipated 

questions, a cursory evaluation of the rates needed to pay for 

the improvements can be made based upon past WWDC financing 

plans. We have made the following assumptions in estimating 

these costs: 
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o There are 42 property owners, comprising 200 acres of 

land. 

o Average property is 2.4 acres. 

o The WWDC would provide a 75% (the maximum allowed) 

grant and a 25% loan (at 4% interest over 50 years) to 

finance the program. 

o Operation and maintenance costs are not included in the 

repayment costs. 

SHORT TERM MID TERM LONG TERM 

PROGRAM PROGRAM PROGRAM 

Total Cost $120,000 $300,000 $400,000 

Grant 90,000 225,000 300,000 

Loan 30,000 75,000 100,000 

Annual Payment 1,369 3,423 4,564 

Per Acre Payment 6.85 17.11 22.82 

Average Property 

Payment Per Year $16.43 $41.08 $54.77 

Because of the high costs for draining the slough, it may be 

advantageous for the District to approach the SCS to determine 

their interest in assisting with drying up the slough. They may 

have access to other grants or funding sources which could help 

reduce the District's costs. 
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