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1.0 STATEMENT OF PROBLEM 

1.1 Description of Existing Facilities 

1.1.1 Water Supply- Hanna presently obtains its water from 

Rattlesnake Creek. The diversion point is approximately 15 

miles south of the town on the northern flank of Elk Moun

tain. 

1.1.2 Water Transmission Line- The line from Elk Mountain to 

Hanna was initially constructed in 1890 with subsequent im

provements in 1930, 1943, 1972, and 1978. 

1.1.3 Raw Water Storage- Consists of a 500,000 gallon 

reservoir at the point of diversion on Rattlesnake Creek, a 

20 million gallon open concrete reservoir two miles south of 

town, and a three million gallon open earth and rock reser

voir also located two miles south of town. 

1.1.4 Water Treatment- Consists of sedimentation in the 

reservoirs, screening, and disinfection of the raw water. 

1.1.5 Distribution System- The original distribution system 

was constructed by the Union Pacific Railroad in the late 

1800's. A major upgrading was undertaken in 1972 with subse

quent major improvements being made each year since 1977. 

1.1.6 Treated Water Storage- Consists of a one million gallon 

steel water tank installed in 1979. 

1.2 Existing Water Rights 

Existing water rights which belong to the Town of Hanna 

are listed in Table 1. It is believed that the first right on 

Rattlesnake Creek for 1.07 cfs owned by the Town cannot be 



TABLE I 

HANNA ADJUDICATED WATER RIGHTS 

Permi t 
Uo. 

Flow Location 

Terr. 

Terr. 

4390 E 

4736 E 

4581 R 

4978 E 

18541 

Name 

Rattlesnake Creek 
Pipe 1 i ne (I) 

Crone Ditch 
Transfer (I) (4) 

Priority 

Summer 
1884 

Enl. Rattlesnake Cr.ll/15/1923 
Pipe 1 i ne (1) 

Enl. Rattlesnake Cr. 8/31/1931 
Pipe 1 i ne (I) 

Hanna Reservoir (1) 9/18/1934 

*Enl. Rattlesnake 9/18/1934 
Pipe 1 i n e (1) ( 2 ) 

Rattlesnake PL (I) 9/18/1934 
(3) 

* Supply to Hanna Reservoir 

Use (c fs) S T 

Domestic I .07 26 20 

Municipal 0.57 26 20 
Uornes tic, RR 

Domestic .30 26 20 
11 i n i ng 
R.R. 

Mining 1 .87 26 20 
Municipal 
R.H. 

Mining 61.96 AF 36 22 
Municipal 
R.R. 

Supply Ditch 26 20 
only 

Mining 1.87 36 22 
Municipal 
R.R. 

(l) These rights and the Crone Ditch transfer from Pass Creek were 
assigned to Union Pacific Railroad Company 

(2) Supply to Hanna Reservoir, Permit 4581 Res 

(3) Secondary supply to Hanna Reservoir 

R 

82 

82 

82 

82 

82 

82 

82 
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called out by any water rights on Pass Creek, although no 

priority date has been assigned to this water right. 

The Crown Ditch water right, transferred to the Hanna 

intake, may be unable to legally divert during periods of low 

flow in Pass Creek. During low flows in Rattlesnake Creek, 

the water right may be restricted by the physical availabil-

ity of water in Rattlesnake Creek. 

The remainder of the water rights are more junior and 

will often not be legally able to divert. However, it is be-

lieved that the Hanna reservoir would be filled annually. 

1.3 Growth Projections 

The 1980 census indicated Hanna as having a population 

of 2294. This is an increase of 399 percent in the last 

decade. 

A projected anticipated growth for Hanna has been separ-

ated into the following ranges which will be greatly 

influenced by uncertain developments in the energy indus-

tries: 

1980 1985 1990 

low estimate 2294 4000 4900 

moderate estimate 2294 4800 6000 

high estimate 2294 5800 7700 



1.4 Capacity of Existing Supply 

The two most senior water rights 
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along with a 

transmission capacity for carrying 1.64 cfs to the town and 

the 20 million gallon storage reservoir, have the capability 

to support a maximum population of only between 3,000 and 

3,500 population. It is apparent that additional sources of 

water are necessary for the town of Hanna to grow. The most 

apparent sources of water are ground water and a storage res-

ervoir on Rattlesnake Creek. 

1.5 Existing Water Usage 

Residentia1------ 63 percent 

Co~~ercia1------- 31 percent 

Industria1------- 6 percent 



2.0 PROJECT PLAN 

2.1 General 
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In the discussion which follows, several creeks and 

springs are mentioned. The location of these features is 

shown on the map in Appendix A. 

2.2 Results of Feasibility Studies 

The feasibility studies (Appendices B, C, and D) conduc-

ted over recent years have shown that the North Park 

Formation should be a good source of water. However, there 

are a number of water rights already filed on the springs 

along Dana Springs Creek (Appendix A). The owners of those 

rights are fearful that development of wells by the Town of 

Hanna will cause the springs to go dry. They also fear that 

there is not sufficient recharge to the basin to support ad-

ditional wells. The feasibility studies likewise indicated 

that the loss of spring flow may be a consequence of ground 

water development. 

On the positive side, it is probable that development of 

the ground water supply will increase the total amount of 

recoverable water. Studies by the Town suggest the total 

available ground water is not being utilized. Lowering of 

water levels by pumping should reduce evapotranspiration 

losses, preserving the water for beneficial uses. This is 

contrary to the fears of the current water rights holders. 

2.3 Objective of Exploration 

The exploration program is designed to better evaluate 
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the hydrologic budget and ground water flow system in Dana 

Basin. Geologic data indicate Dana Basin is a closed arte-

sian system. This means that all recharged ground water is 

eventually discharged within the basin as springs and seeps. 

This discharge is either evapotranspirated or flows into 

Kinney Reservoir (Appendix A). None leaves the basin by 

stream or as ground water except possibly after heavy rains. 

Extensive areas of Dana Basin along Dana Springs Creek are in 

a boggy condition. Water is being lost from these areas by 

evapotranspiration. The boggy areas, although subirrigated, 

are not developed as hay meadows so the evapotranspiration 

discharge is wastage. Estimates of probable recharge, when 

compared to estimated streamflow on lower Dana Springs Creek, 

indicate the evapotranspiration loss may account for about 

half the total available water discharged from the basin. 

The Town of Hdanna believes that lowering of the water 

table by pumping would reduce or eliminate the evapotranspir-

ation loss and allow the Town to use it. Water claimed by 

spring rights could be made up from the pumpage leaving the 

excess to be used by the Town of Hanna. The exploration pro-

gram is designed to determine how much water is thus 

available. 

2.4 Schedules and Budgets 

Budget estimates are given in Appendix E. The budgets 

are reasonably firm provided authorization to proceed is re-

ceived before September 15, 1981. Contracts for a part of 
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the well construction have been negotiated and the contractor 

has agreed to not increase his price before that date. Work 

on well construction would begin within 45 days of authoriza-

tion to proceed. Well construction should be completed 

within 75 days of authorization to proceed and aquifer tests 

completed within 105 days. This assumes that weather condi-

tions will not cause further delays. If the schedule can be 

maintained a final report will be ready for submittal by 

March 1, 1982 at the latest. 

2.5 Results of Previous Attempts to Locate Water 

The Town of Hanna currently derives its water from Ratt-

lesnake Creek, some 15 miles south of the town. Water is 

carried from this source by a pipeline through Dana Basin. 

Preliminary investigations indicated that, except for Dana 

Basin, ground water beneath and near the Town of Hanna was 

generally not of suitable quality for use as a water supply 

and, further, the aquifers could probably not yield a suffi-

cient quantity of water. Therefore, a series of studies of 

Dana Basin aquifers was authorized by the Town begining in 

1978. 

2.6 Methods of Financing Municipal Systems 

If the exploration proposed here is successful, a pro-

duct ion well system is to be constructed. Water from the 

proposed well system is to be piped to the existing main 

pipeline from Rattlesnake Creek and mixed with the water from 

the creek. Money for the system will be obtained from a 
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grant from the Wyoming Farmer's Home Administration. The 

town will also budget severance tax money to the project. 

2.7 Additional Data to be Obtained 

In order to complete the evaluation of the total water 

available in Dana Basin, two types of information are to be 

obtained: 

1. The current total amount of water discharged by 

seeps and springs and which becomes stream flow must be 

determined in order to define the current water rights 

in the basin. In order to help dete~ine the amount, 

measurements of the flow of Dana Springs Creek must be 

made, especially just above the point where it dischar-

ges into Kinney Reservoir. A parshall flume was 

installed in 1979 on the creek where it crosses under 

Interstate Highway 80. Landowner permission to install 

the flume in other sites could not be obtained. Re-

cently the landowners have agreed to participate in the 

stream measurement program and other sites can now be 

selected. The data base established by monthly flow 

measurements at 1-80 should allow extrapolation of base 

flow data along Dana Springs Creek if additional rneasu-

rements can be obtained at other points during three 

months of late summer and fall. Additionally, a perman-

ent recording gage is to be installed above Kinney 

Reservoir. 

2. A pumping well needs to be constructed at the 
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site shown on the map in Appendix A and a high yield 

pump test conducted in the aquifers recommended for de-

velopment by the Town. Three more wells are needed 

nearby, one close to the creek, to observe water level 

changes in the aquifers below the creek while pumping 

the high yield well. One of the wells near the creek 

would be paired with the shallo\>l well completed at a 

depth of one hundred feet or less. At the same time 

streamflow in Dana Springs Creek would be monitored for 

changes in flow rate above, below, and near the observ-

ation well sites. Water levels in the Hanna No. 3 well 

(Appendix A) will also be monitored during pumping. 

Present plans are to pump producing the well at about 

250 gpm for at least 96 hours. It is believed that the 

observation well water levels will be showing the ef-

fects of hydrologic boundaries in Dana Basin by that 

time. 

The objectives of the work described would be to (a) de-

termine the base flow of Dana Springs Creek, (b) determine 

the extent to which that flow will be effected by development 

of ground water by the Town of Hanna, and (c) develop better 

data such as aquifer parameters and vertical leakance with 

which to estimate basin recharge. The total amount of ground 

water available in the basin is limited by the total re-

charge. If, as is expected to be true, there is enough water 

for both present users and the Town of Hanna, then the op-
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tions available would include using pumped water to replace 

spring flows up to the base flow of Dana Springs Creek. 

Knowledge of the hydrologic balance of the basin would also 

allow management of the basin's ground water storage capabi1-

ity. That is, ground water overdrafts could be planned in 

the summer when municipal, stock, and irrigation needs are 

high followed by little or no purnpage in the winter, when 

needs are low, allowing water levels to recover. 



3.0 METHODOLOGY 
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3.1 Contract for Services 

The project work is proposed to be accomplished through 

a contract for professional services. The town of Hanna will 

contract with Geotechnical Corporation of Laramie, Wyoming 

for professional geological services. R.W. Davis of the Geo-

technical Corporation has conducted all the feasibility 

studies to date. Dr. Davis, a professional geologist, is 

president of Geotechnical Corporation and will be the project 

manager for the exploration and evaluation of the ground 

water resources in Dana Basin. 



Appendix A 

Location Map of Dana Basin Area 
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INTRODUCTION 

This report was requested for the town of Hanna, Wyoming, by R. J. 

Smith and Associates for the purpose of presenting a preliminary evaluation 

of potential ground water sources in the vicinity of the existing pipeline 

from Rattlesnake Creek to Hanna. The project was initiated in March, 1978, 

and field work extended through September, 1978. It is the first of two 

reports on the area. The second report deals with surface water availability 

and development potential. 

The area encompassed by this report ranges fromtthe town of Hanna, Wyo

ming, south to Rattlesnake Creek (Figure 1). It concentrates on the strata 

within the drainage of Dana Springs Creek adjacent to the existing water 

supply pipeline from Rattlesnake Creek to Hanna. Because a well drilled by 

the Rosebud Coal Company just north of Hanna encountered good aquifer yields, 

those strata are also discussed. 

Approval for the work to begin was received in March, 1978. For almost 

two months after that time, the combination of snow and spring snow melt made 

it impractical to obtain field measurements from most data collection points. 

This prevented field data collection from beginning until after spring snow

melt began. It is believed, however, that the loss of data did not seriously 

affect the conclusions in this report. 

1 



SUMMARY AND CONCLUSIONS 

There are three possible sources of ground water available along the 

pipeline between Rattlesnake Creek and Hanna. The shallowest of these is 

the North Park formation. This unit is the source of the water that issues 

from numerous seeps and springs along Dana Creek. Water quality is very 

good. There is no data on the aquifer's permeability. It could be tested 

with a shallow two or three hundred-foot well costing between $6500 and $9000. 

Development of this source would probably reduce or curtail altogether the 

flow of some of the springs and seeps along Dana Creek. Ultimately, it 

would affect the flow of water to Kinney Reservoir. However, this method 

of development would increase the total amount of water available for bene

ficial use by reducing evapotranspiration losses. It was also noted that 

wells within twelve miles west and southwest of the study site completed 

in the North Park formation have yields from several hundred to over 1000 gpm. 

Two other formations, the Fox Hills and the Mesaverde, lie at greater 

depths along the pipeline. The two units produce good yields of good

quality water through other wells in the region. The cost of development 

would depend upon the location of a wellsite. Depths to the two formations 

vary greatly over the area. A rough estimate of the cost of a test well 

along Dana Springs Creek would be between $25,000 and $30,000. 

A well recently drilled just north of Hanna at the Rosebud Coal 

Company mine appears to be capable to producing between 50 and 100 gpm 

from depths down to 1200 feet. The well has still to be evaluated for 

water quality and exact production capability. The results of further 

testing may indicate a potential source for the town. 

2 



METHODOLOGY 

Data were collected from Dana Springs, Martinez Springs, and the 

middle reaches of Dana Creek. Water flows were measured using a Parshall 

flume with a two-inch throat. Normally, electrical conductivity, pH, and 

temperature of the water were also measured in the field. Samples col

lected for laboratory analysis during the study were sent to the Front 

Range Laboratory, Fort Collins, Colorado, for analysis. 

Prior to initiation of this study, R. J. Smith and Associates had 

collected and had analyzed water from various points. Copies of the labor

atory reports from this previous work are included in Appendix A. 

All available information on the geology and ground water resources 

of the area, including published reports, geologic maps, and aerial photo

graphy was reviewed. Field work was carried out to determine which geo

logic formations yield ground water to wells and springs and what quantity 

of water is available. A geologic map of the pipeline area was constructed 

and geologic cross sections were drawn to make a clearer presentation of 

the ground water geology possible. The area in proximity to the existing 

pipeline was given close consideration because a new water source found 

in that area would be much less costly to develop and incorporate into 

the existing pipeline system than would a source distant from the pipeline. 

3 



GEOLOGY 

The area of investigation lies near the axis of a synclinal feature 

on the southern margin of the Hanna Basin. The synclinal axis plunges in 

a north-northeasterly direction. The uppermost, and youngest, bedrock 

formation is the North Park formation of Pliocene age (Table I). 

The North Park formation is composed of light-colored, fine-grained, 

unconsolidated sand with some beds of clay, coarse-grained sandstone, and 

conglomerate (Bowen, 1917; Lowry, et. al., 1973). It was deposited as a 

covering on an erosional surface formed on the older Cretaceous and Tert

iary rocks of the Hanna Basin, and ranges in thickness from 0 to 400 

feet in the area herein considered. It forms the bedrock surface in the 

area of investigation. 

Below the North Park formation are several thousand feet of sand

stones, shales, and coals. Most of these lower units are not considered 

good aquifers except for the Fox Hills and Mesaverde formations. Cross 

sections of the strata showing their inferred depths are shown in Figures 

2 and 3. 

The town of Hanna is underlain by units of the Tertiary age Hanna 

and Ferris formations. In the vicinity of the Rosebud Coal Company well 

these sediments have a steep westward dip. The Rosebud well is probably 

completed in one of these two formations. Mr. Hornbeck of Rosebud indica

ted that fracturing of the aquifers was thought to be the cause of the high 

yields encountered. The fracturing is probably due to a northwestward 

trending fault system through the area. The center of the fault zone passes 

through the town of Hanna. 

4 



Table 1: Stratigraphic Summary 

.,..------:---_ ... __ .. _ ... _ .. _,. , .. _-----..--_._-------'---------:---------------------. 
Age 

Pliocene 

Formation 

North Park 
(Tnp) 

Thickness 

0-400' 

Lithology 

Whitish unconsolidated sand 
& clay with thin intercalated 
beds of limestone & sandstone 
in some places. 

Water-bearing Characteristics 

Yields good-quality water to 
springs and stock wells in the 
area under consideration. 

------unconformity---------~-------~-------------------------~-------------------------~ 

Eocene Hanna 
(Th) 

=7000' Alternating beds of dark-gray 
& yellowish shale; white, gray, 
& brown sandstones; conglomer
ate sandstones; & numerous beds 
of coal. 

Yields generally highly mineral
ized water to stock & domestic 
wells in the Hanna area. 

------unconformity---------~----------~---------------------------+_--------------------------~ 

Paleocene Ferris 
(TKf) 

Medicine Bow 
(Kmb) 

Lewis Shale 
(Kle) 

=6000' 

6150' 

2800' 

~-----+--'--.-...... ' ..... -. --..... --_ ... ,----

Light-colored, dark-gray, & car
bonaceous shale; buff to brown 
sandstone; pockets & lenses of 
conglomerate; numerous thin beds 
of coal. 

Light-colored to gray carbonaceous 
shales, gray to brown sandstones; 
thin, irregular beds of coal. 

Sandstones yield small quantities 
of highly-mineralized water. 

do 

Dark-gray shales with some 1ight- Fox Hills Sandstone yields good~ 
colored sandstones; persistent quality water to wells near 
ledge-forming gray sandstone McFadden; possible target aquifer 
about 200 ft thick near top 
(termed Fox Hills Sands tone, KflV • 

-.----------------------~--------------------~ 



Table 1: (con't) 

.. _------ .. - --.-- .. - ---- .. _-_._- -
Age Formation Thickness Lithology Water-bearing Characteristics 

(/) 

::J Mesaverde 3500' Series of interbedded ridge- Good quality water in sandstones; 
0 
Q) (Kmv) forming, tan sandstones' & possible target aquifer near (J ,...... 

(!j ~ gray shales. Halleck Ridge. 
~-
Q) s= 
~ 0 
U (J 

'-" 
~ 

3000' Q) Steele Shale Dark-gray shale with thin Yields little or no water p.. 
p.. (Ks) interbeds of sandstone 

::,J 
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GROUND WATER RESOURCES 

North Park Formation 

The Pliocene age North Park formation yields water to numerous springs 

and seeps throughout and surrounding Dana Meadows. The largest of these are 

Dana and Martinez Springs. As shown schematically in Figures 2 and 3, water 

probably enters the North Park formation through direct infiltration of pre

cipitation and snowmelt, and percolates downward to the water table. Flow 

is generally from topographically high areas toward lower areas. Spring 

locations are thought to be controlled in part by lenses of clay or indur

ated sandstones which trap water above the lenses. Springs then issue from 

areas where these lenses crop out at relatively low elevations in stream 

gullies. The overall topography and geology also indicate that Dana Springs 

Creek is simply a drain for the whole basin. 

The measured quantities of water discharged at three areas of seepage 

are listed in Table II along with other field measurements made at the same 

time. The flow rates versus time are graphed in Figure 4. Dana Springs 

appears to have a "base flow" of about 0.25 cfs or 160,000 gpd. Seasonal 

variations would increase the annual average flow somewhat. At a point 

downstream on Dana Creek in Section 26, the "base flow" is apparently about 

the same. The general appearance of the valley below Dana Springs suggests 

much more water is lost by evaporation than flows down the creek. This 

would account for the very small gain in flow in spite of the contribution 

of the additional springs and seeps. The water table is very close to or 

at the surface along most of the creek bottom. Removal of water through 

pumping wells would lower the water table and convert the evaporation to 

9 



tabh 11: Field data for .prins .. in vicinity of Rattleunaka Creuk-lIann4l pipdinu. 

Source Location Date Temp pH Elec t. Cond. DlIJcharse COlIIIDents 
°c (~mho./clI) 

Dana Sprin8s Cr. NE NW Sec 3 3/20/78 7 Temp. and discharge influenced 
T20N. R82W by melting snow; springu snow-

covured 

3/30/78 6 7.2.5 320 Temp. probably influenced by 
lIIolting anow 

5/29/78 10 8.00 400 0.275 cfs - (0.174 IIIgd) 
0 

6/19/78 10.8 7.80 270 0.32 eta 
(0.207 IIIgd) 

7/10/78 9.5 7.6 275 0.268 eta Salllple taken at springs for 
(0.173 IIIgd) chemical analysis 

7/31/78 11 7.8 0.23 cfs 
(0.149 IIIgd) 

9/28/78 10 8.2 270 0.238 cfs 
(0.154 IDgd) 

SE NE S~c 26 5/29/78 17 8.2 320 >0 • .5 eft Flow greater than capacity of 
T21N. R82W (>0.323 mgd) 2-inch parshall flulDe 

6/19/78 18 8.1 300 >0.5 eta Do 
(>0.323 mgd) 

7/31/78 22 8.6 0.268 ell 
(0.173 mgd) 



Table II: Continued 

Source Location Date Temp pH Elect. Condo Discharge Comments 
°c (llmhos/em) 

9/28/78 12 8.2 320 0.283 cta Water-turbid due to construction 
(0.183 Dlgd) upstream of sampling point 

Martinez Springs NE NW Sec 34 5/29/78 20 8.3 510 0.20 cfs 
T21N, R82W (0.129 1IIgd) 

6/19/78 17.8 8.1 680 0.025 eta 
(0.016 mgd) 

... 7/31/78 Dry ... 
9/28/78 Dry 
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well discharge. 

In an effort to evaluate the amount of long-term potential ground 

water available, the amount of infiltration in the basin above Dana Springs 

was estimated. A five percent infiltration rate seems a reasonable minimum 

for the area. Assuming a four square mile area contributes infiltrated 

water to Dana Springs Creek above Dana Springs, then about 76,000 gpd reaches 

the water table. This is about half the amount of water estimated discharged 

by Dana Springs. Topographic and geologic analysis suggests that Dana 

Springs Creek drains a ground water basin about 17 square miles in area. 

Using the same assumptions as above, a total maximum yield of between 320,000 

and 800,000 gpd might be obtained from the basin using wells. 

There is no site specific information with which to assess potential 

pumpage rates from the North Park formation. However, Lowrey, et. a1. (1973), 

show several wells completed in the North Park formation southwest of Dana 

Springs in the North Platte River valley. Yields noted from the closer 

wells ranged from 500 gpm (artesian flow) to over 1000 gpm in pumped wells. 

The closest wells are no more than 12 miles from Dana Springs. Similar 

yields are probably feasible in the vicinity of Dana Springs. 

In general, quality of the water in the North Park formation appears 

quite acceptable. Table III summarizes the results of laboratory analyses 

of water collected along Dana Springs Creek. Except for nitrate, no chemi

cal problems seem apparent. Nitrate does not exceed the Federal standard 

(10 ppm) for municipal supplies, but approaches it. The samples collected 

in Spring, 1978, were taken from the streams below the springs. The high 

nitrate readings are thought to be the result of the first flush of water 

from surrounding rangeland each Spring. Both Rattlesnake Creek and Dana 
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Table III: Laboratory chemical analyses. Concentrations reported in 
mg/l unless otherwise noted. Analyses of samples collected 
on 7/10/78 were done by Frant Range Laboratories, Fort 
Collins, Colorado. Dana Springs analysis dated 9/1/77 per
formed by Ford Chemical Laboratory, Salt Lake City, Utah. 

Source Dana Springs Dana Springs Rattlesnake Creek 

Location NE NW Sec 30 NE NW Sec 30 SE SE Sec 27 
T20N, R82W T20N, R82W T20N, R82W 

Date 9/1/77 7/10/78 7/10/78 

Field Temp (oC) 9.5 13 

Field Elect Cond 458 275 170 
( mhos/em) 

pH 7.7 7.5 7.7 
TDS 300 10 7 
Hardness 232 202.4 162.9 

Ca 
(as CaC03) 

62 52.16 53.96 
Hg 19 17.54 6.85 
Na 14 10.02 2.58 
K 4 2.86 0.56 
CO <0.01 0.0 0.0 
Hcd3 193 156 148 
SO -S 104 29.7 15.13 
C14 2 2.4 1.2 
Fe 0.14 0.19 0.05 
F 1.0 0.77 0.11 
NO -N <0.01 9.86 9.17 
Cr3 <0.001 <0.01 <0.01 
Ba 0.044 <0.5 <0.5 
Cd <0.001 <0.01 <0.01 
Pb <0.001 <0.01 <0.01 
Ag <0.001 0.01 0.03 
As <0.001 <0.005 <0.005 
Se <0.001 <0.005 <0.005 
Hg <0.0002 0.001 0.001 
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Springs Creek show a similar sharp increase. Locations of sampling points 

are shown on Figure 1. 

Table IV shows measurements of chemical parameters published in Lowry, 

et. al., (1973). None of the parameters exceeds the EPA's National Interim 

Primary Drinking Water Standards. 

Hanna and Ferris Formations 

The Hanna formation is at the surface in the town of Hanna and is 

underlain by the Ferris formation. Both formations are of early Tertiary 

age. The Ferris normally contains less sand than the Hanna formation, which 

means it is less likely to contain aquifers. The well drilled by the Rose

bud Coal Company is completed in one of these two formations. Which one is 

not certain. Normally, the water in both is highly mineralized. Water 

pumped from the Rosebud well during preliminary testing contained 1023 mg/l 

total dissolved solids (Appendix B). This, combined with high sulfate, 

magnesium, iron and manganese content, make is of very marginal quality 

for a municipal water supply. It is possible that the water quality will 

improve when the well is pumped enough to thoroughly flush out all traces 

of drilling fluids. The high magnesium content is unusual and may indicate 

sufficient flushing had not occurred prior to sampling. 

Rosebud Coal Company geologists believe the high yields of the well 

(50 to 100 gpm) are due to fractures (Tom Hornbeck, Rosebud Coal Company, 

personal communication). If this is true, any future well site should be 

located near known or suspected fractures or faults. 
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Table IV: Chemical data from wella and springs in the Hanna area. Analyses reported in part. por million unless othcrwiso notud (Lowry, et. a1., 1973) 

Name Location 

Well 2l-82-2lbdl 

Woll 19-83-10bdbl 

Well 24-81-28abal 

Well 22-80-2~dcl 

Well 20-78-29bbcl 

Well 21-83-l6ddal 

Geologic Temp 
Source2 °c pH 

Tnp(?) 8 8.2 

Tnp 11 7.8 

Th 9 _ 8.0 

TKf 8 7.6 

Kfh 7.4 

Kmv 12 7.3 

Spec 
Cond 

()Jmhos/ 
cm) 

1010 

545 

1830 

2060 

239 

788 

22 .16 

39 .05 

7.3 .12 

8.5 .08 

11 .10 

13 8.10 

lNumbering system after U.S. Geological Survey. See example below. 

2See Table 1 for notation. 

Chemical Analyses 

Ca Mg Na 

52 27 128 

83 12 19 

4.6 2.1 477 

175 61 195 

26 8.0 7.4 

104 38 12 

well 2l-84-28aba 

well 2l-84-28dc b 

K 

2.2 153 

5.6 256 

2.3 1220 

3.0 258 

1.6 116 

6.5 323 

0 

0 

a 

0 

0 

0 

Cl B TDS 

379 8.9 0.9 0.0 .05 696 244 

83 6.5 0.2 0.7 378 255 

2.5 38 1.2 0.0 .05 1140 20 

797 76 0.7 1.2 .08 1440 686 

15 1.~ 0.3 2.3 .04 136 99 

166 5.3 0.6 0.1 .06 526 418 

T2lN • R84W, Sec. 28 



Fox Hills Sandstone 

The Fox Hills sandstone of the upper Lewis shale is also a potential 

source of water for Hanna's municipal supply. It is a very commonly util

ized aquifer throughout the eastern slopes of the Rocky Mountains. Table 

IV lists the results of a chemical analysis of water from well 20-89-29bbc 

(Lowry, et. al., 1973), which yields 40 gal/min of good-quality water from 

the Fox Hills sandstone near McFadden, Wyoming. This water is the least 

mineralized of all waters shown in Table IV, and the Fox Hills sandstone 

is also the shallowest aquiferous unit below the North Park along the pipe

line. The shallow depth to this unit, its general productivity elsewhere, 

and the quality of water it normally contains make the Fox Hills a potent

ially attractive drilling target. 

Mesaverde Formation 

The Cretaceous age Mesaverde formation is also a potential target 

aquifer, although it lies farther beneath the surface in the pipeline area 

than does the Fox Hills. It is often used as a source of water along the 

margins of the Laramie and Hanna Basins. As can be seen from Table IV, 

water in the Mesaverde formation is generally more highly mineralized than 

that in either the North Park or Fox Hills formations. Because greater 

thicknesses of the Mesaverde sandstones can be penetrated, yields from 

wells drilled into the Mesaverde are generally higher than from wells 

obtaining water from the North Park or Fox Hills formations. Because of 

its potentially higher yield, the Mesaverde formation should be considered 

in future investigations. 
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RECOMMENDED EXPLORATION 

If ground water is decided upon as a source of water, the North Park 

formation along Dana Springs Creek is recommended for evaluation. There 

is no site specific information available concerning aquifer transmissivity 

or potential problems with well construction. Data from other wells in 

the area indicate that a feasible rate of production per well would be at 

least 500 gpm. Before development of ground water resources of the North 

Park aquifer begins, a shallow well should be drilled and completed in 

order to test the formation. An exploration well to 300 feet in the-vici

nity north of Dana Springs is recommended. Estimated cost of the we11 is 

given in Table V. 

Wells to the Fox Hills and Mesaverde formations would be much deeper 

and, hence, more expensive to drill. There is very little subsurface data 

from which to make a cost estimate, but a rough approximation would be 

between $25,000 and $30,000 for an 800-foot deep well in the vicinity of 

Dana Springs. 

A well to 1200 feet in the town of Hanna would cost about $38,000 to 

construct and test. The Rosebud well encountered most of its water above 

1200 feet. If further testing and sampling of the Rosebud well prove an 

aquifer of suitable water quality is present there, the town should give 

serious consideration to this source. Estimated costs of a well are 

itemized in Table V. 
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Table V: Estimated costs of a 300-foot deep well in the North Park forma
tion. Pump, shelter, and surface facilities are not included. 

Well Construction 

Drilling & Casing Costs 
Rig Costs ($lO/ft) 
Casing (200'6" csg) 

(100'6" sltd csg) 
Fittings, Gravel, etc. 
Geophysical Logging 

Subtotal 

Hydrologic Services 
Well Site Geology 
Pump Tests (Crew & Rig) 
Analysis & Report 

Subtotal 

TOTAL 

$3000 
1000 

600 
500 
500 

$ 800 
1500 
1200 

$5600 

3500 

$9100 

Note: Costs above are for a production well. An exploration well with 5" 
PVC casing simply for the purpose of formation evaluation and testing 
would cost about $6500. 
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Table VI: Cost of a 1200-foot deep well in the town of Hanna, Wyoming. 
Costs of pump, shelter, and surface facilities are not included. 

Well Construction 

Drilling Costs @ $16/ft 
Rig Standby Time 8hrs @ $60/hr 
Casing 1000',8" steel, 0.25 wall, 

welded joints 
Slotted steel screen 200',8" steel 
Cement, gravel, etc. 
Geophysical logging services 

Subtotal 

Hydrologic Services 

TOTAL 

Well Site Geology 
Pump Tests (Crew & Rig) 
Analysis, Report, Supervision 

Subtotal 

20 

$16,000 
480 

7,500 
3,600 
1,500 
1,000 

$4,000 
1,500 
2,200 

$30,080 

7,700 

$37,780 
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~~ 
LABORATORY, INC. 

Bacteriological and Chemical Analysis 

40 WEST LOUISE AVENUE 

SALT LAKE CITY, UTAH 84115 

PHONE 485-5761 

Date: __ o_c_t_o_b_e_r __ 3_,_1_9_7_7 __ 

Nome __ ~R~o=b~e~r~t~J~a~c~k=-~S~m~i~t=h~&=-A==s~s~o~c~.~_ 
CERTIFICATE OF ANALYSIS 

Address P.O. Box 1104 
77-5132 

Rawlins, WY 82301 

Sample South Dana Spring, Hanna, Wyoming #7 Dated September 1, 1977; Received 

on September 8, 1977 under Job No. 1818: 

Turbidity 0.22 JTU Fluori-de as F 0.99 mg/l 

.. onductivity 458.0 umhos/cm Total Hardness as CoCOs 232.0 mg/l 

pH 7.68 Iron (Total) as Fe 0.139 mg/l 

Total Dissolved Solids Iron (Filtered) as Fe 0.120 mg/l 
at 1800 C. 300.0 mg/l <. 0.001 lead as Pb mg/l 158.0 
Alkalinity as CoCOs mg/l Magnesium as Mg 

18.72 
mg/l 

Aluminum as AI 0.067 mg/l 0.045 Manganese as Mn mg/l 
Arsenic as As -<. 0.001 mg/l 4 0~OOO2 

Mercury as Hg mg/l 
Bicarbonate as HCOs 192.8 mg/l -<.. 0 • 01 Nitrate as NOs-N mg/l 
Barium as Ba 0.044 mg/l 0.080 Phosphate as PO, mg/l 
Boron as B 0.05 mg/l Potassium as K 3.99 mg/l 
Cadmium as Cd -< 0.001 mg/l ~ 0.001 

Selenium as Se mg/l 
Calcium as Ca 61.6 mg/l 38.0 Silica as SiOz mg/l 
Carbonate as COs <- 0.01 mg/l Silver as Ag ~ 0.001 mg/l 
Chloride as CI 2 0 mg/l Sulfate as SO, 

104.0 
mg/l 

Chromium as Cr (Hex) ~ 0.001 mg/l 14.11 Sodium as No mg/l 
Cyanide as Cn ..c.. 0.01 mg/l 0.024 

Zinc as Zn mg/l 
,opper as Cu 0.003 mg/l 

Chlorine Demand 0.14 mg/1 

~~ Ford Chemi 01 laboratory, Inc. 
AU repcwts arc ,,,bmtn~ as .~ confiden.iol pr-aj>fi1v of dienlS_ ... ".h()4'izo.ion '()4' P'lblico1ion d our repOI'l. conc:\",icns. 04'. c.droc:.s from or r~ol'di .. them. is resehed ~nd 
iog our .rillen oppro".,1 os 0 mutual protection to c1ien.s. the public and ourselves. 
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~fkuica/! 
LABORATORY, INC. 

Bacteriological and Ciu:mic:al Analysis 

40 WEST LOUISE AVENUE 

SALT LAKE CITY, UTAH 84115 

PHONE 485-5761 

October 3, 1977 Date: ______________________ __ 

Name __ R_o_b __ e_r_t __ J_a_c_k ___ S_m_i_t_h __ & __ A __ S_S_O_C_. __ __ 
CERTIFICATE OF ANALYSIS 

Add P.o. Box 1104 ress ____ ~ __ --__ ------____ ------------ 77-5134 
Rawlins, WY 82301 

Sample North Dana Spring, Hanna, Wyoming 110 Dated September 2, 1977; Received 

on September 8, 1977 under Job No. 1818: 

T·,rbidity 0.25 JTU Fluoride as F 0.67 mg/l 

,onductivity 344.0 umhos/cm Total Hardness as CoCOs 
190.0 mg/l 

pH 7.77 Iron (T ota I) as Fe 0.177 mg/l 

Total Dissolved Solids Iron (Filtered) a$ Fe 0.110 mg/l 
at 1800 c. 224.0 mg/l < 0.001 lead as Pb mg/l 142.0 
Alkalinity as CaCOs mg/l Magnesium as Mg 

13.44 
mg/l 

Aluminum as AI 0.068 mg/l 0.005 Manganese as Mn mg/l 
Arsenic as As -<.0.001 mg/l Z 0.0002 Mercury as Hg mg/l 173.2 Bicarbonate as HCOs mg/l Nitrate as NOs - N ",0.01 mg/l 
Barium as Ba 0.029 mg/l Phosphate as PO, 0.11 mg/l 
Boron as B 0.04 mg/l 1.29 

Potassium as K mg/l 
~ o. 001 Cadmium as Cd mg/l Selenium as Se <'0.001 mg/l 

53.6 
Calcium as Ca mg/l Silica as SiCz 34.0 mg/l 
Carbonate as CO, ~ 0.01 mg/l -<.. 0.001 Silver as Ag mg/l 
Chloride as CI 2.0 mg/l Sulfate as SO. 60.5 mg/l 
Chromium as Cr (Hex) ~ 0.001 mg/l -6.65 Sodium as Na mg/l 
Cyanide as Cn ..l... 0.01 

mg/l Zinc as Zn 0.103 mg/l 
~opper as Cu 0.002 mg/l 
Chlorine Demand 0.12 mg/l 

~~~ Ford Chemica laboratory, Inc. 
All "PO<" 0 ........ 'n ... 0' .... ,,,.lid~".1 I><OO<"Y 01 ,1i'.'L A.''''' , '0';". 10< publi,,.._ 01 ~ .. """". """"."'.'. "' ••• "0'" "om 0< ' .......... hom. i. ' .... ' •• 7 
ing OUI 'NlillCft opplowol 0$ a mufllOl p'of~tiOft to dicnfs. the public: and oursclvc$. 
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1imt~ 
LABORATORY, INC. 

Bacteriological and Chemical A.nalysis 

40 \VEST LOUISE AVENUE 

SALT LAKE CITY, UTAH 84115 

PHONE 485-5761 
October 3, 1977 Date: ______________________ ___ 

Name _R_o_b_e_r_t_J_a_c_k __ S_ffi_i_t_h_&_>_A_S_S_O_c ___ __ 
CERTIFICATE OF ANALYSIS 

Address PeOe Box 1104 
77-5133 

Rawlins, WY 82301 

Sample Middle Dana Spring, Hanna, Wyoming #9 Dated September 2, 1977; REceived 

on September 8, 1977 under Job No_ 1818: 

.,. · .. bidity 

..;onductivity 

pH 

Total Dissolved Solids 
at 1800 C. 

Alkalinity as CoCOs 

Aluminum as AI 

Arsenic as As 

Bicarbonate as HCOs 

Barium as Ba 

Boron as 8 

Cadmium as Cd 

Calcium as Ca 

Carbonate as COs 

Chloride" as CI 

---:0:...l!."-,4w::2~_-----JJTU 

_3_6_6_e_O ___ umhos/cm 

7.80 

_2_36_._0 __ mg/ 1 
_1_4_4_-_0 ___ mg/l 

_0_. _6_3_0_~mg/l 

~ OeOOl mg/l 
175.7 ____ ~mg/l 

~0~e~0~1~3_-Img/l 

_0_e_0_4 ___ mg/l 

-<.. 0 - 001 mg/l 

_5_3 ___ 4 __ -lmg/l 

<_0 ___ O_1 ___ lmg/ 1 

--.:.4-=-e-=-0 ___ lmg/l 

Chromium as Cr (Hex) ~ 0 e 001 mg/1 

Cyanide as Cn L.. o. 01 mg/1 

opper as Cu 0 - 003 mg/l 

Fluoride as F 

Total Hardness as CoCOs 

(ron (Total) as Fe 

(ron (Filtered) as Fe 

lead as Pb 

Magnesium as Mg 

Manganese as Mn 

Mercury as Hg 

Nitrate as NOl - N 

Phosphate as PO, 

Potassium as K 

Selenium as Se 

Silica as SiO% 

Silver as Ag 

Sulfate as SO. 

Sodium as Na 

Zinc as Zn 

_O~. 7.:....:1::::..-__ mg/l 

_1_9_8_e O ___ mg/l 

_0 __ 1_6_9-__ mg/ 1 

0_100 fl _____ mg 
..( 0 e 001 _____ >mg/l 

_1_5_e 3_6 ___ mg/l 
_O_e 0_0_5 __ -,m9/1 

<.. 0 - 0002 mg/l 

<_0 __ O_l __ --'mg/l 

_0_-0_8 ___ ,mg/ 1 
_3 __ 2_9 ___ :mg/ 1 

-<_0_-O_O_l ___ ,mg/l 

-.:3~6=-=-. O=---__ ,mg/l 

~ 0 - 001 mg/l 
_68 __ 2_0 _____ 

mg
/

1 

_7_-4_8 ___ ,mg/l 

_0 ___ 9_1_0 __ mg/l 

Ii Chlorine Demand 0.10 mg/l ~ ~ 

I All .. _" .• <0 ............. , .. ,~f;d_."" ",CPO'" •• ":'nO .. Au'h~;,.,;~ .~ publ;,o,;~ o. ~ """'". ':~':n~h:~:~~~:~~~~ ... ;. , .... ~ ""nd ~~ "'" w" .......... 01 ••• m.'uo' ... ,«,~ ,. d ••• ,~ ,,,. publ" .nd ou, .. I~ .. 25 / 



It 

LABORATORY, I Ne. 
Bacteriological and Chemical Analysis 

40 'NEST lOUISE AVENUE 

SALT LAKE CITY, UT AH84115 

PHONE 485-5761 

Date: __ o_c_t_o_b_e_r_3_,_1_9_7_7 __ _ 

Name __ R_o_b_e_r_t_J_a_c..;;...k_...;;;;S....;.;m.;.;;;i"'-t.;;;.;;h'""'-_&--'-A.;....;s;....;s"-o"-c~._ 

Address P.o. Box 1104 

Rawlins, WY 82301 

CERTIFICATE OF ANALYSIS 

77-5129 

Sample Palm Well, Front st., Hanna, Wyoming Dated September 1, 1977; Received 

on September 8,1977, under Job. No. 1818:~q 

T"rbidity 3.20 JTU Fluoride as F 0.45 mg/l 

onductivity 5,689.0 umhos/cm Total Hardness as CoCOs 1,320.0 mg/l 

pH 7.42 Iron (Total) as Fe 1.874 mg/l 

Total Dissolved Solids Iron (Filtered) as Fe 0.560 mg/l 
at 1800 C. 3,670.0 mg/l ..c:...O.OOl lead as Pb mg/l 
Alkalinity as CoCOs 730.0 mg/l Magnesium as Mg 187.2 mg/l 
Aluminum as AI 0.054 mgjl 0.151 Manganese as Mn mg/l 

-<.0.001 Arsenic as As mgjl 
Mercury as Hg ~0.0002 mg/l 

Bicarbonate as HCOs 890.6 mg/l ..;. 0.01 Nitrate as NOs - N mg/l 0.042 
Barium as Ba mg/l Phosphate as PO, 

0.02 mg/l 
Boron as B 0.15 mg/l 14·.03 mg/l Potassium as K 
Cadmium as Cd ..( 0.001 mg/l Selenium as Se "'" 0.001 mg/l 
Calcium as Ca 216.0 mg/l Silica as SiO, 13.0 mgjl 
Carbonate as COs <'0.01 mg/l 0.012 Silver as Ag mg/l 
Chloride as CI 44.0 mg/l 2,060.0 Sulfate as SO, mg/l 
Chromium as Cr (Hex) <"0.001 mg/l 713.0 Sodium as No mg/l 
Cyanide as Cn ..(. 0.01 mg/l Zinc as Zn 0.058 mg/l 

"pper as Cu 0.007 mg/l 
;h1orine Demand 0.85 mg/1 

~tt·~/ 
Ford Chemical ~~atory, Inc. 

All , ... pot'l OI~ subm.tle-d os r~ con'iden.iol pro!)e'f'ty· of dicnlt: AulhOlizorion for pvblic::tlion cf OUt l4rpQtts. conclusicns. 01. ca'rocls (~om 01 legOlding Ihem. ;1 re~I,,4td p.i!'nd-
ing our wlilt~ opprovol 05 0 mutual ptol«tion 10 dients. .he public ond ovl$el"cs. 
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APPENDIX B 

QUALITY OF WATER FROM 

THE ROSEBUD COAL COMPANY 

WATER WELL 
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Analysis 

Alkalinity 

Arsenic 

Bicarbonate 

Carbonate 

Chloride 

Conductivity 

F10uride 

Hardness 

Lead 

Manganese 

Mercury 

Nitrate 

FH 

S!lenium 

S·.dium 

Sulfate 

T<.:tal Dissolved 

Total Iron 

Magnesium 

Calcium 

Rosebud Water Well Analysis 

Sample II 

Concentration 

301 ppm. CaC03 to 

Less than 10ppb. 

301 ppm CaC03 

o ppm. 

14 ppm. 

1,800 

1 ppm. 

886 ppm CaC03 

Less than 1 ppm. 

.3 ppm 

Less than 100 ppb. 

8 ppm. 

7.9 

Less than 100 ppb. 

320 ppm. 

550 ppm. 

Soli :Is 1,025 ppm. 

.6 ppm. 

159 ppm. 

93 ppm. 

28 
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DEVELOPMENT OF THE DANA SPRINGS-DANA MEADOWS AREA 

AS A SOURCE OF GROUND WATER FOR THE MUNICIPAL SUPPLY 

OF THE TOWN OF HANNA, WYOMING 

INTRODUCTION 

This report presents the results of an exploration program to 

test the water production potential of the North Park formation in the 

Dana Basin, Carbon County, Wyoming. The program was carried out at the 

request of Robert Jack Smith, Associates, engineering consultants, to 

the town of Hanna, Wyoming. This study is the second in a series on 

potential water sources, the first study results having been presented 

earlier (Davis, 1978). 

1 



CONCLUSIONS AND RECOMMENDATIONS 

The North Park formation has been found to be underlain by a 

coarse grained, conglomeratic strata called the Brown's Park formation. 

The two strata, especially the Brown's Park, appear to be good aquifers 

capable of supporting medium to high yield wells. Preliminary testing 

indicates that a well drilled to a nominal depth of 500 feet would be 

able to produce at least 200 gallons per minute (gpm) of water that is of 

a quality sufficient to meet drinking water standards set by the u.S. 

Environmental Protection Agency (1916). Data from other uranium explora

tion wells in the area indicates the aquifer is thicker, more permeable 

and more widespread than previously thought. The production capabilities 

are at least as good and probably better than given in the earlier report 

(Davis, 1978). 

If the Town of Hanna has any intentions of developing ground water 

supplies in Dana Basin, it is strongly recommended that they continue to 

monitor stream flow at the monitoring points established in earlier work 

(Davis, 1918, Figure 1). This work would be for the purpose of establish

ing the actual amount of water rights available on Dana Springs Creek. 

It is also recommended that three monitor wells be completed in 

the areas to be pumped. By using holes drilled by uranium exploration 

companies, the Town will only have to purchase casing and two or three 

hours of rig time per hole. The wells would be used to: (1) determine 

the long-term "safe yield" of the aquifer; (2) provide a factual base 

for responding to any claims for loss of water rights; (3) verify 

potential yields and water quality. 
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Based on the data from Hanna No. 2 and from uranium exploration 

logs, a production well could be constructed anywhere in the area outlined 

on Figure 1. In order to develop a reliable supply of 200 gpm or more, it 

is recommended that two wells be drilled, one for production and one for 

standby or intermittent operation. The first well completed should be 

tested prior to drilling the second in order to determine well yields and 

spacing. 
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METHODOLOGY 

Drilling and Description of Hanna No.2 

The exploration well, Hanna No.2, was drilled by Red Desert 

Drilling, Rawlins, Wyoming, with a rotary drilling rig using a 4-3/4 

inch bit and a "Quick-set" drilling fluid. A detailed description of 

the cuttings from the well was made during drilling by HAl (Hydrology 

Associates, Inc.) of Laramie, Wyoming. Following completion of drilling 

the well was logged by Frontier Logging Corporation, Broomfield, Colorado, 

and a copy of the log was provided to HAl for interpretation. The geolo

gist's lithologic log of sample cutting descriptions, is presented as 

Exhibit 1, and a copy of the electric log with an accompanying lithologic 

summary is shown in Exhibit 2. 

On February 1, 1977, a visit was made to the offices of Felmont 

Oil Corporation in Loveland, Colorado. Felmont Oil provided logs of 

various exploration holes in the area of study for examination in their 

offices. Notes were taken of the top and bottom of what appeared to be 

the most permeable zone and of the approximate top of the uranium ore 

zone. These data were used to construct the geologic cross sections on 

Figure 2. Locations of the wells whose logs were examined are shown on 

Figure 1. 

Water Quantity 

After drilling and logging operations were completed, the open 

hole was tested to estimate water production and obtain water quality 

samples. The drill pipe was lowered into the hole initially to a depth 
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of 420 feet and compressed air was forced downward through the pipe to 

bring water to the surface. This method produced approximately 125 gpm 

from the 420 feet level. After blowing the well with this procedure for 

45 minutes in order to clean the borehole of drilling fluid and any other 

contaminants, a water quality sample was collected. This process was 

repeated at depths of 320, 220, 120, and 50 feet. After water level 

recovery the static water level in the well was 28.2 feet below the land 

surface. 

Water Quality 

Measurements of pH and electrical conductivity were made in the 

field, and the 50-foot and 320-foot samples were sent to Front Range Lab 

of Fort Collins, Colorado, for laboratory analysis of dissolved chemical 

constituents. Nitrate content of the other samples was determined using 

a field test kit. Results of the field and laboratory analyses are listed 

in Tables I and 2, respectively. Table 2 also shows u.s. EPA recommended 

maximum concentrations of ionic species for drinking water supplies. 
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Table 1: Field measurements of discharge and water quality obtained during 
testing of the Hanna H2 exploration hole. 

Electrical Approximate 
Sample depth Conductivity N03 nn Discharge 

(Ft. below ground) pH (llmhos/cm) lmg/l} (gpm) 

50 8.2 380 3.68** 40* 

120 8.4 480 8.8 

220 8.8 600 8.8 

320 8.9 570 69.64** 

420 8.8 620 8.8 135 

* Flow decreased gradually with depth from which water was obtained 

** Laboratory determination 
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Table 2 Results of laboratory analyses of ground vater samples collected from potential 
Hanna vater supply monitor sites. Units are in mg/1 unless otherwise noted. 

Hax. Recommended Hanna Hanna Hanna 
Limit for Number 2. Number 2. Number 3 

Drinking Water 50' 320' 
(ppm) 

Date Sampled 1/79 1/79 12/7 /79 

pH 7.9 

Conductivity 
(J,lmhosicm) 1295.3 

Ammonia 0.25 
Nitrate 10* 3.68 69.64 2.25 
Nitrite as N <0.01 
Bicarbonate 500 138 212. 193.7 
Carbonate 0.0 0.0 0.0 
Calcium 200 52.19 8.71 88.5 
Chloride 250 2.7 3.9 2.5 
Boron 0.41 
Fluoride 1.5 1.20 0.73 0.59 
Magnesium 125 13.78 6.07 51.9 
Potassium 3.12 3.49 0.3 
SodiUlll 200 9.05 125.21 76.50 
Sulfate 250 99.33 145.28 350.0 
Aluminum 0.1 
Arsenic 0.05 0.02 0.02 < 0.002 
Barium 1.00* < 0.5 < 0.5 0.1 
Cadmium 0.01* < 0.001 < 0.001 < 0.01 
Chromium 0.05* < 0.05 < 0.05 0.04 
Copper < 0.01 
Iron (Total) 1.0 < 0.05 < 0.05 0.80 
Iron (Dissolved) 
Lead 0.05* < 0.01 < 0.01 < 0.01 
Manganese 0.05 0.71 0.19 0.15 
Mercury 0.002* < 0.001 <0.001 < 0.001 
Nickel < 0.01 
Selenium 0.01* < 0.001 < 0.001 0.001 
Zinc 0.19 
Tot. Dis. Solids 1500 273 558 906.0 
Molybdenum 0.02 
Vanadium < 0.01 
Uranium 5 0.002 0.002 
Silver 0.01 
Gross Alpha (pC/L) 2.4 ± 1.6 4.9 ± 2.0 + 
Gross Beta (pC/L) 5.0 ± 7.0 7.0 ± 10.0 + 

*u. S. Public Health Mandatory List 

+Analyses not yet completed 

Revised 1/14/80 
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DISCUSSION 

Hanna No. 2 was located so as to penetrate a highly permeable con

glomerate unit which is probably the Brown's Park formation near Dana 

Meadows. This unit has been the focus of a uranium exploration program 

being conducted in the Dana Basin area, and does contain some uranium 

minerals in its lower 150 feet at the site of the Hanna No. 2 exploration 

hole. The gamma log in Exhibit 2 shows the natural gamma radiation increases 

at about 470 feet below ground, and maintains a higher reading to the base 

of the conglomerate. This zone could contain excessive amounts of radio

active minerals, but it can be avoided by drilling through only the upper 

100 to 200 feet of conglomerate (340 feet to 460 feet depth in Hanna No.2) 

Above the conglomerate, the section consists predominantly of medium- to 

fine-grained silty sandstones which appear capable of supplying at least 

50 to 100 gpm to a well drilled into them. When the water available from 

the upper part of the conglomerate unit is added to this, a total produc

tion of at least 200 gpm seems feasible. 

The water from both the 50- and 320-foot levels of the exploration 

well is generally of good quality with respect to drinking water standards. 

No U.S. Public Health Service mandatory limits are exceeded, and only nitrate 

and manganese are present in concentrations greater than the recommended 

limit (U.S. EPA, 1976). The high nitrate levels found in the sample from 

320-foot depth may be the result of contamination during the process of 

blowing the well or they may be due to sodium nitrate, a type of evaporite 

mineral. The sample from this depth is the only one which exhibits the high 

value and nitrate is not believed to be a significant problem. If necessary, 
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blank casing can be set through the interval above 320 feet depth. 

Because water quality is not believed to be a problem, the only 

other considerations are the long-term yield of the aquifer and the possible 

effects of the proposed well on existing water rights. Recharge to the 

Brown's Park formation in the vicinity of the well must come from direct 

infiltration of precipitation in the area of the basin topographically 

and hydraulically above the well site. Assuming that five percent of the 

total precipitation recharges the aquifer, approximately 350,000 gal/day 

reaches the water table. This figure can be used as a basis for predicting 

the aquifer's minimum long-term yield. 

Any withdrawals exceeding the long-term yield would result in mining 

of the ground water resource and would cause a steady decline in water 

levels and an eventual loss of well yield. A serious loss, at the rates 

envisioned for the Town's needs, would require decades to occur. It 

should be noted that the estimated long-terms yield is believed to be 

a conservative figure, that is, it is probably low. In order to obtain 

a better estimate of the aquifer's potential, it is recommended that three 

monitor wells be constructed. At this time, the wells could be constructed 

for the cost of two-inch ID PVC casing and the necessary rig time to set 

it, probably two or three hours per well. A total of about 1500 feet of 

casing will be needed. The Felmont Oil Corporation, one of the companies 

presently exploring for uranium in the area, has indicated a willingness to 

cooperate in completing observation wells using exploration holes as the 

holes are drilled this coming summer. They are also interested in the 

water level data. 

Felmont Oil Corporation allowed HAI to. examine copies of their 
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exploration well logs at their offices in Loveland. A geologic cross 

section along line A-A' was constructed (Figure 2). The data show the 

Tertiary age North Park and Brown's Park formations are much thicker, 

more permeable, and widespread than originally thought. It seems likely 

that prior to deposition of the Brown's Park, a deep channel was cut 

along the axis of the Dana Springs Basin. This channel was subsequently 

filled with a thick succession of conglomerates. The channel may even 

have been cut deep enough to have penetrated into the Mesaverde formation, 

another potential aquifer (Davis, 1978). If so, the long-term yields 

would be further enhanced. 

The estimated area of thick conglomerates is shown on Figure 1. A 

production well could probably be drilled anywhere in this area. The 

trend of the conglomeratic sequence probably turns west at some line north 

of Kinney reservoir, but there is insufficient information available at 

this time to confirm the thesis. 

As soon as the production well is constructed, a pump test of 24 

to 48 hours duration should be conducted at the well site. This would 

permit a definite quantitative analysis of ground water availability and 

aquifer properties which affect ground water flow. From this information, 

possible water level declines could be evaluated, and effects on other 

water rights could be determined. 

It is recommended that monitoring of the flow of Kinney Creek be 

reinitiated immediately and continued on a monthly basis from April 1 

through November 1 of each year. The total water rights registered on 

Dana Springs Creek amount to about 4 cfs (cubic feet per second). Flow 

data collected to date indicate this is far more than the actual flow. 
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Base flow in Dana Springs Creek never exceeded 0.3 cfs (Davis, 1978, 

Figure 4). This base flow can be assumed to be the total amount contri

buted to Kinney Reservoir by springs and seeps. The excess is attributed 

to surface runoff including snowmelt. The monitoring program would provide 

more information with which to verify early measurements and provide a 

basis for purchasing water rights or settling damage claims. 

It is also recommended that a search of public files be instituted 

for stereo-paired aerial photography of the Dana Basin taken in August 

or September. The photos might indicate the total size of areas of 

springs and seeps. This data would allow a somewhat more refined esti

mate than is now available of total discharge from the basin. This would 

be considered equal to the total basin recharge. 
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EXHIBIT 1 

Geologist's Lithologic Log 

of 

Hanna #2 Exploration Hole 
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project. _____ H_a_n_n_a_,_t_~y_o_m __ i_ng~ ______ ___ 

WELL LOG 

Well No. Hanna #2~ Exploration Hole State~ ____ W~y~o_m_1_'n~g~ ______________ __ 

Job No. __ ~8~2~0 ____________________ _ Coordinates N. __________________ ~ 

Date Drilled _____ l_2~/~1~6~/_7_8 ________ _ E. __________________ __ 

Drilled By Red Desert Drilling 

Method ~lid't"ay Rotary 

NW ~ ______ 4' 

Sec. 36, T21N ,R82t~ 

Geologist ___ ~K~.~T~h~o~m~p~s~o~n~ ________ __ Elevation~~7~0~3~0~' ________________ ___ 

Well Completed?~N~o~ ____________ _ Static Water Level 7001.8 ' 

Depth (Ft.) 

o - 33 
33 - 40 

40 - 58 

58 - 65 

65 - 95 
95 - 108 

108 - 120 

120 - 165 

165 - 200 

200 - 240 

240 - 315 

315 - 340 

Comments 

Lt tan slty f qtz sd w/<l% dk grains 
Lt tan slty f qtz sd w/l% dk grains and 3% Fe 

stained nodules to lcm dia. 
Same, w/lO% It gy sltst & 5% Fe-stained f gr 

Ss nodules; sltst increases to 20% @45',.40% 
@55' 

Lt gy slty f gr med sorted, well rounded, v 
friable qtz sd w/I-2% dk grains & <1% Fe
stained grains 

Same, but also w/30% It tan f gr slty qtz sd 
Same, It gy slty f gr v friable sd, but w/5% 

white v f gr qtz sd 
NOTE: began losing drlg fluid @ ~80' (a few 

gpm) 
Med gy f gr med sorted, well rounded friable qtz 

sd w/2-3% dk grains, <1% felds grains. O.SLl' 
hard f gr ss or sltst lenses @108', 114', 117' 

Same It gy qtz sd, but w/5% wht cly & slty f gr 
qtz sd & 3% blk grains, <1% red grains (Quik
gel coming up unmixed -- makes up ~15% of sample 
by 150') 

Lt gy f-vf gr med sorted med rounded qtz sd w/J-4% 
blk grains & <1% red grains to ~190'; 190' on 
down has <0.5% grn stained grains in addition 
to red grains 

Lt gy f-vf gr med sorted med rounded qtz sd w/lO% 
It tan same material. Sd grains cemented by 
wht matrix material (sIt or cl), but still 
friable. 

Same but v f grained and slty 
NOTE: Still losing drlg fluid at ~5 gpm. 
Lt-med gy f g-r med sorted med rounded slty q tz sd 

w/5% bl-grn sh, <0.5% red-stained qtz grains, 
1-3% blk grains. Grn bl sh deer to 1-3% @325 
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Project. ____ ~H~a~n~n~a~I~W~y~o~m=i=n=g~ ______ __ 

WELL LOG 

Well No. Hanna 02, continued State -------------------------------
Coordinates N. ---------------------

Job No. __________________________ ___ 

Date Drilled~ __________________ __ E. ____________________ __ 

Drilled By ______________________ __ _________ It; , _ ___ 1,; 

Hethod ______________________ _ Sec. ____ , T __ ,R __ 

Geologist. ________________________ __ Elevation. ________________________ __ 

Well Completed? ______________ _ Static Water Level 
-----------------~ 

Depth (Ft.) 

340 - 357 

357 - 372 

372 - 380 

12/17/78 
380 - 40S 

40S - SOO 

500 - 622 

Comments 

Lt-med gy f gr med sorted med rounded slty qtz 
sd w/5-l0% bl-grn sh, 5% blk grains, occ 
«2%) larger qtz grains up to 2mm. 
NOTE: Bit chattering more at '\1340 -- may be 

getting into cgl, but I haven't seen 
any harder chips. Hard boulder at 
352'; 1% qtzite chips in 35S'sample. 

60-70% f gr It gy slty qtz sd mixed w/lS% b1-grn 
sh and 10% qtz grains up to 5mm dia and 5% 
qtzite chips 

Cgl (1) bit chattering v much, sample same as 
above but w/50% qtzite chips replacing slty 
qtz sd 

Lt gy med gr poorly sorted med rounded slty qtz 
sd w/S% dk grains to lmm and 3% bl-grn sh; 
occ qtz grains to 5mm. Bit chattering on 
occ cobbles that probably contribute the <1% 
qtzite chips 

M-c gr med poorly sorted sub-rounded to sub-ang 
qtz sd w/3-S% rx frag grains and 2% 2-1Omm 
broken qtz grains. Bit chattering as if 
drilling cobbles; qtz stained bl-grn 
NOTE: Changed bits @4l0' (driller est top 

cgl @40S') 
Bl-gy c gr poorly-med sorted qtz sd w/l'%. felds & 

rx chips. Sd grains up to Smm (broken-prob
ably are I-l.5cm unbroken). Still drlg cobbles, 
cgl is coarser downlvard. 10% of sd grains are 
qtzite. Occ «O.S%) pyrite nodules starting 
@52S'. Relative amt of qtzite incr to 30% by 
SSO'. Chips & mo~t broken grains are qtzite; 
unbroken grains making up finer fraction are 
almost all qtz grains. 
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Pro j ec.t. __ H_a_n_n_a..;..._W.;;...y_om_in-g~ ____ _ 

WELL LOG 

Well NOe Hanna #2, continued State '----------------------
Job No. Coordinates N. ---------------------- ---------------
Date Drilled ------------------

E. __________________ __ 

Drilled By _____________________ __ !t;, --------- ____ J,; 

Method ---------------------- Sece ___ .- T __ ,R __ 

Geologist ----------------------- Elevation '----------------------
Well Completed? ________________ _ Static Water Level 

~------------

Depth (Ft.) Comments 

Drilled to 590' today - 12/17 

622 - 630 
630 TD 

Lt brn slty cl 
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EXHIBIT 2 

Geophysical Log and Lithologic 

Summary of Hanna #2 

Exploration Hole 
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Estimated cost of a 450-foot deep well in the North Park 
formation. Pump, shelter, and surface facilities not in
cluded. 

Well Construction 

Drilling @$16/ft. 
Rig standby time: 8 hrs. @$60/hr. 
Casing: 350' of 8" PVC casing 
Screen: 100' of slotted PVC 
Fittings, gravel, cement, etc. 
Geophysical logging 

Hydrologic Services 
Well site geology 
Pump tests (rig & crew) 

Subtotal 

Analysis, supervision, and report 

Subtotal 

TOTAL 

*Based on prices in effect 2/1/79 

$7200.00 
480.00 

1900.00* 
700.00* 
750.00 
500.00 

$1320.00 

1500.00 
1500.00 

$11,530.00 

4,320.00 

$15,850.00 



Estimated cost of a 450-foot deep, steel-cased well in the 
North Park formation. Pump, shelter, and surface facilities 
not included. 

Well Construction 

Drilling @$16/ft. $7200.00 

Rig standby time: 8 hrs. @$60/hr. 480.00 

Casing: 350' of 8 t1 steel casing 4100.00* 

Screen: lOOt of 8" slotted steel 

casing 1300.00* 

Fittings, gravel, cement, etc. 750.00 

Geophysical logging 500.00 

Subtotal $14,330.00 

Hydrologic Services 

Well site geology $1320.00 

Pump tests (rig & crew) 1500.00 

Analysis, supervision, and report 1500.00 

Subtotal 4,320.00 

TOTAL $18,650.00 

*Based on prices in effect 2/1/79 



Estimated cost of a 300-foot deep well in the North Park 
formation. Pump, shelter, and surface facilities not in
cluded. 

Well Construction 

Drilling @$16/ft. 

Rig standby time: 8 hrs. @$60/hr. 

Casing: 200' of 8" PVC casing 

Screen: 100' of a" slotted PVC 

Fittings, gravel, cement, etc. 

Geophysical logging 

Subtotal 

Hydrologic Services 

$4800.00 

480.00 

1100.00* 

700.00* 

500.00 

500.00 

Well site geology $1100.00 

Pump tests (rig & crew) 1500.00 

Analysis, supervision, and report 1200.00 

$ a,080.00 

Subtotal 3,800.00 

TOTAL $11,880~00 

*Based on prices in effect 2/1/79 
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Estimated cose of a 450-foot deep well in the North Park 
formation. Pump, shelter, and surface facilities not in
cluded. 

Well Construction 

Drilling @$16/ft. 

Rig standby time: 8 hrs. @$60/hr. 

Casing: 350' of 8" PVC casing 
Screen: 100' of slotted PVC 

Fittings, gravel, cement, etc. 
Geophysical logging 

Hydrologic Services 

Well site geology 
Pump tests (rig & crew) 

Subtotal 

Analysis, supervision, and report 

Subtotal 

TOTAL 

*Based on prices in effect 2/1/79 

$7200.00 
480.00 

1900.00* 
700.00* 
750.00 
500.00 

$1320.00 

1500.00 
1500.00 

$11,530.00 

4,320.00 

$15,850.00 



Estimated cost of a 450-foot deep, steel-cased well in the 
North Park formation. Pump, shelter, and surface facilities 
not included .. 

Well Construction 

Drilling @$16/ft. $7200.00 

Rig standby time: 8 hrs. @$60/hr. 480.00 

Casing: 350' of 8" steel casing 4100.00* 

Screen: 100' of 8" slotted steel 

casing 1300.00* 

Fittings, gravel, cement, etc. 750.00 

Geophysical logging 500.00 

Subtotal $14,330.00 

Hydrologic Services 

Well site geology $1320.00 

Pump tests (rig & crew) 1500.00 

Analysis, supervision, and report 1500.00 

Subtotal 4,320.00 

TOTAL $18,650.00 

*Based on prices in effect 2/1/79 



Estimated cost of a 300-foot deep well in the North Park 
formation. Pump, shelter, and surface facilities not in
cluded. 

Well Construction 

Drilling @$16/ft. 

Rig standby time: 8 hrs. @$60/hr. 

Casing: 200 1 of 8" PVC casing 

Screen: 100' of 8 11 slotted PVC 

Fittings, gravel, cement, etc. 

Geophysical logging 

Subtotal 

Hydrologic Services 

$4800.00 

480.00 

1100.00* 

700.00* 

500.00 

500.00 

Well site geology $1100.00 

Pump tests (rig & crew) 1500.00 

Analysis, supervision, and report 1200.00 

$ 8,080.00 

Subtotal 3,800.00 

TOTAL $11,880 .. 00 

*Based on prices in effect 2/1/79 





Appendix D 

Potential Ground Water 

Resources for The Town of 

Hanna, Wyoming 

Report No. 3 

(January 5, 1980) 

July 29, 1981 
Page 15 



POTENTIAL GROUNDWATER RESOURCES 

FOR THE TOWN OF HANNA, WYOMING 

REPORT NO.3 

Submitted to 

Robert Jack Smith and Associates 
P. O. Box 1104 

Rawlins, Wyoming 82301 

by 

Hydrology Associates, Inc. 
P. O. Box 1292 

Laramie, Wyoming 82070 

January 5, 1980 

Richard W. Davis 
Professional Hydrogeologist 



TABLE OF CONTENTS 

Page 

Introduction ••••••••••••••••••.••••••••••••••••••••• 1 

Conclusions and Recommendations ••••••••••••••••••••• 1 

Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

Tables 

1. Hanna No.3 pump test data •••••••••••••••• 7 

2. Results of laboratory analyses of 
ground water samples ••••.••••••••••••••••• 8 

3. Field water quality measurements 
(Hanna No.1) ••••••••••••.•••••••••••••••• 9 

Figures 

1. Location map In Pocket 

2. Geophysical log, Hanna No.3 In Pocket 

3. Plot of drawdown data for Hanna 

4. 

5. 

6. 

7. 

Appendix 

A. 

No. 3 test well ••••••••••••••••••••••••••• 10 

Plot of lOO-minute and extrapolated 
24-hour drawdown vs. discharge for 
Hanna No. I test well ••••••••••••••••••••• 

Drawdown data for Step I of test •••••••••• 

Recovery data corrected for 
residual drawdown effects ••••••••••••••••• 

11 

12 

13 

Geologic cross section A-A' In Pocket 

Lithologic log for Hanna No.3 .......... . 15 

i 



Introduction 

POTENTIAL GROUNDWATER RESOURCES 

FOR THE TOWN OF HANNA, WYOMING 

REPORT NO. 3 

This report is the third in a series dealing with the 

location and development of potential water sources for the 

town of Hanna, Wyoming. The research for this program has 

been carried out by Hydrology Associates, Inc. (HAl), of 

Laramie, Wyoming, at the request of Robert Jack Smith, 

Associates, Engineering Consultants of Rawlins, Wyoming. 

The scope of the study for this phase included supervising 

the drilling, construction, pump testing and data analysis 

of the Hanna No.3 test well located in the SEI/4, SEI/4, 

Sec. 14, T21N, R82W, in Carbon County, Wyoming (Figure 1). 

The work described here was intended to broaden the scope 

of knowledge of groundwater supplies which had been identified 

in previous work (Davis, 1978 and 19 7 9). 

Conclusions and Recommendations 

Previous investigations of springs along Dana Springs 

Creek and of groundwater development potential at the site 

of the Hanna No.2 (Davis, 1978 and 1979) well have identified 

a viable water supply for the town of Hanna, Wyoming. Since 

the Hanna No. 2 welL was not cased and no pump test was 

possible on it, meaningful comparison between Hanna No. 

2 and Hanna No.3 is subject to some error. However, the 

1 



data from the two wells are copious and the lack of a pump 

test of Hanna No. 2 is not considered a serious deficiency. 

Analysis of the Hanna No.3 pump tests yielded aquifer 

transmissivity values of approximately 1100 and 2200 gpd/ft 

(Figures 5 and 6, and Table 1). These values are within 

the range expected for a sandstone conglomerate aquifer. 

Lithologic and geophysical logs of Hanna No.3 (Figures 2 

and 7) indicate approximately 80 feet of viable aquifer 

material at Hanna No.3 compared to approximately 140 feet 

at Hanna No.2. 

Overall, the water quality is slightly better at Hanna 

No. 2 well. At Hanna No.3, two of the parameters (sulfate 

and manganese) exceed the U. S. Public Health Services maximum 

recommended limit for drinking water. The water sample from 

Hanna No. 2 did indicate a show of uranium both in the water 

analysis and on the geophysical log (Davis, 1979, Exhibit 

2). This potential problem could be corrected by not drilling 

into the strata shown on the geophysical log as having a 

high gamma count rate. 

Although the transmissivity values are good at Hanna 

No.3, the yield-drawdown results obtained from equation 

1 indicate that site would perform marginally at yields much 

above 75 gpm for extended periods. The area in the vicinity 

of Hanna. No. 2 is the best production well site. The greater 

thickness of aquifer material in that area combined with 

the higher transmissivity values would provide a more 

productive well. 
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Methodology 

A test hole location was selected in the SEl/4, SEl/4, 

Sec. 14, T2lN, R82W (Figure 1). Drilling was done by the 

Teton Exploration Company of Casper, Wyoming, using rotary-mud 

drilling techniques. The well was cased and constructed 

as shown on Figure 2. The lithologic log of the well can 

be found in Appendix A. 

After completion the well was pump tested and water 

quality samples were collected. The pump test consisted 

of a three-stage step drawdown test. Pump test data are 

summarized in Table 1. For this type of pump test, the well 

is pumped at a relatively low rate until drawdown approaches 

stability. The discharge is then increased and the drawdown 

is· allowed to stabilize again for an equal length of time. 

Succeeding steps involve discharge increases with the drawdown 

being allowed to approach stability for equal lengths of 

time. A plot of the data collected from the Hanna No.3 

pump test is shown on Figure 3. The total drawdown and 

discharge for each step are plotted on Figure 4. A semilog 

plot was also used to obtain the 24-hour extrapolated drawdown 

for each step. Such a plot for the first step of the test 

is shown on Figure 5. By extrapoiating the line through 

the 24-hour data point on Figure 4 the drawdown associated 

with a given discharge rate (or visa versa) can be 

approximated. The regression equation for the extrnpolation 

relationship for the Hanna No. 3 well is: 

3.03 (well yield) - 5.6 = drawdown Eq. 1 
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For example: 

50 gpm would result in approximately 14~ feet of drawdown 

75 gpm would result in approximately 222 feet of drawdown 

100 gpm would result in approximately 297 feet of drawdown 

At some point of increasing pumping rate the well efficiency 

can be expected to begin to decrease and the relationships 

in equation 1 will no longer be valid. The data available 

are not sufficient to predict when this will happen. 

Both drawdown (Figure 5) and recovery (Figure 6) data 

were analyzed to obtain transmissivity values. Transmissvity 

is a measure of the amount of water which can be transmitted 

through an aquifer under a unit hydraulic gradient. It is 

equal to the permeability of the aquifer ti~es its thickness. 

Table I gives the transmissivity values obtained using both 

drawdown and recovery data. 

Water quality samples were collected during the pump 

test. These samples were analyzed by Front Range Laboratory 

of Fort Collins, Colorado. The results are shown in Table 

2. For comparison purposes, the results from the previous 

work on the Hanna No. 2 well are also included. 

Additional water quality parameters were also measured 

during the pump test. These data are shown on Table 3. 

Discussion 

The Hanna No. 3 well penetrated about 200 feet of 

conglomeratic material of what is probably the Brown's Park 

formation (Figure 7). This zone from 275 feet to 440 feet 
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(Figure 2) appears to be the best aquifer material. Although 

it is conglomeratic, it also contains a number of fine, silty, 

unconsolidated sands and would require either a very fine 

screen slot or a good gravel pack in order to hold back the 

formation. Production of even minute amounts of fine sand 

over long periods of time causes excessive wear upon pump 

bowls. The use of a good gravel pack is preferred to a 

fine-slotted well screen. 

The well, as presently constructed, could probably 

produce about 75 gallons per minute. This assumes that 

the pump would be set above a slotted zone beginning at 275 

feet and that an additional 50 foot column of water from 

225 feet would be available as a margin of safety over the 

pump. The use of a larger casing with more slots and a gravel 

pack would result in a more efficient well and, hence, a 

maximum yield of at least 100 gpm is probably a realistic 

best estimate of the production potential of the Hanna No. 

3 site. 

Well efficiency is a measure of the ratio of laminar 

to total flow through the face of the well screen. As well 

yields increase, the laminar flow component is gradually 

replaced by turbulent flow. The result of decreasing 

efficiency is that the amount of water pumped per foot of 

drawdown decreases as the pumping rate rises. At some point 

an increase in drawdown gives only a negligible increase 

in well yield. Further, an inefficient well is more subject 

to problems with incrustation on the screen and excessive 
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sand production. The cuttings samples from the aqui~er 

indicate that care in the design and construction of a 

production well will be necessary in order to cut well 

maintenance costs in future years. 

The chemical quality of the water in Hanna No. 3 is 

not as acceptable as a municipal supply as other sources. 

Total dissolved solidS content is 906 mg/l (Table 2). This 

is rather high. Manganese and sulfate content exceed 

recommended Public Health Service limits. The water, if 

blended with other sources, could be used with no problems. 

Results of analysis for gross alpha and beta are not yet 

avail~ble. However, the geophysical log (Figure 2) indicates 

little likelihood of a problem. 
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Table 1: Hanna No.3 pump test data for December 7, 1979 step drawdown test. 

Ste~ I Stee II Stee III Recovery 

Initial Water Level (ft) 12.70 18.43 22.18 28.16 

Duration of Step (min) 100.00 100.00 140.00 66.00 

Average Discharge (gal/min) 3.87 5.47 7.70 0.0 

Drawdown or Recovery for Step (ft) 5.73 3.75 5.98 15.05 

Total Drawdown or Recovery Through 
End of Step (ft) 5.73 9.48 15.46 15.05 

Specific Capacity Using Total 
Drawdown (gal/min/ft of drawdown) 0.68 0.57 0.50 

Total Drawdown After 100 Minutes (ft) 5.73 9.48 15.29 

24-Hour Extrapolated Drawdown (ft) 6.84 10.28 18.35 

24-Hour Specific Capacity (gal/min/ft 
of drawdown) 0.60 0.53 0.42 

Transmissivity (ga1/da/ft) 1123.00 2233.00 



Table 2 Results of laboratory analyses of ground vater s~p1es collected from potential 
Hanna ~~ter supply conltor sites. Units are in ~g/l unless othervise noted. 

~. Rec~ended Hanna Ranna Hanna 
Limit for Number 2. Number 2. Humber 3 

Drink!ng Vater SO' 320' 
(PP'=l> 

Date Sa.::lp1ed 1/79 1/79 12/1/19 

pH 7.9 

Conductivity 
(vaahOS/Cl) 1295.3 

Alz:::K)n 1.a 0.25 
Nitrate 10* 3.68 69.64 2.25 
Mitrite as N <0.01 
Bicarbon.ate 500 138 212 193.7 
Car}>onat:e 0.0 0.0 0.0 
Calc1.u:a 200 52.19 8.71 88.5 
Chloride 250 2.7 3.9 2.5 
Boron 0.41 
nuorilie 1.5 1.20 0.13 0.59 
Magnesiua 12.5 13.78 6.07 51.9 
Potassiulll 3.12 3.49 0.3 
Sodiu::a 200 9.05 125.21 76.50 
Sulfate 250 99.33 145.28 350.0 
AI Ul:l1.nu:a 0.1 
Arsenic 0.05 0.02 0.02 <0.002 
Rariw:a 1.00* <~.5 < 0.5 0.1 
Cad:rlu::a 0.01* < 0.001 < 0.001 <0.01 
Chr~iUCl O.OS* <0.05 < O.OS 0.04 
Copper <0.01 
Iron (To cal.) 1.0 < 0.05 <0.05 0.80 
Iron (Dissolved) 
Le.ad O.OS* <0.01 < 0.01 <0.01 
Manganese 0.05 0.71 0.19 0.15 
Mercury 0.002* < 0.001 <0.001 <0.001 
Nickel. < 0.01 
Selenium 0.01* < 0.001 < 0.001 0.001 
Zinc 0.19 
Tot:. Dis. Solids 1500 213 558 906.0 
Molybdem.aa 0.02 
VanadiWll < 0.01 
Uranium S 0.002 0.002 
Silver 0.01 
Cross Alpha (pC/L) 2.4 ± 1.6 4.9 ± 2.0 + 
Cross Beta (pC/L) 5.0 ± 7.0 7.0 ± 10.0 + 

*u. S. Public Health Mandatory List 

+Analyses not yet completed 

Revised 1/14/80 
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Table 3: Field water quality measurements made during 12/7/79 pump test 
of Hanna No.1. 

Water Removed from Well Prior to Sampling 
(gal) 

pH 

Electrical Conductivity (pmhos/cm) 

o Temperature ( C) 

Total A1kalinity, parts per million (ppm) 

PheonothaleneAlkalinity (ppm) 

Nitrate (ppm) 

Salinity (parts per thousand) 

Noted Strong Odor of Gas 
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1666.0 

7.0 

690.0 

12.5 

192.0 

0.0 

3.0 

0.4 
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Project ____ ~H~a~n~n~a __ n_3 ____ . __________ __ 

WELL LOG 

Well No. Hanna 113 -------------------------- State __ ~W~y~o~m~i~n=g~ __________________ _ 

Job No. 945 Coordinates N. ____ A_p_p_r_o_x_. __ 4_0_9~,_0_0_O __ _ 

Date Drilled 12/3&4~/~7~9 ________ __ E ._--,,,,A~p~p,-,,,r ..... o~xlI..I.--L7-l100''-lol0'-J, ...... 7~QiUoO'--_ 

Drilled By _____ T_e_t_o_n_E_x ..... p ..... l_o_r_a_t_l._· o_n __ SE ~, ------ SE !t; 
-..;;;..;;;;~--

Method Rotary Mud 
--------~~-------------

Sec. 14 ,T21N ,R 82W 

Elevation Approx. 6890 Geologist ______ Ra~y~B_o~y~l_e __________ __ 
----~--------------------

Well Completed? Yes ------------

Depth 

o 5.0 

5.0 - 10.0 

10.0 - 21.0 

21.0 - 24.0 

24.0 - 108.0 

108.0 - 110.0 

110.0 - 129.0 

129.0 - 170.0 

170.0 - 274.0 

274.0 - 275.5 

275.5 - 283.0 

283.0 - 292.0 

Static Water Level 11.78 (12/7/79) 

Comments 

Tan, med-crs sand, granite and quartzite gravel 
to 2". 

Yellow, med. grain, well rounded, very clean 
quartz sand moist at approx. 5'. 

Rust-brown, med grain, well rounded qtz sand~ 
10% clay. 

lntbed, green, brown, and tan, med grain, well 
rounded sand, approx. 2% dark minerals, the tan 
sand i$more fine grained. 

Blue-gray, med grn, poorly cemented, qtz 5.5., 

with intbed thin « 6") Is. stringers becoming 
more abundant w/depth. 1% dark mins, 5% clay, 
saturated at 32'. Started drilling w/water at 
40' • 

White, silty clay, creamy texture. 

Gray, sandy (fn-med grain) clay wIthin « 6") 
Is. stringers, and thin « 6") calcarious clay 
stringers, overall clay 50%. 

Blue-gray, fine grain, clean sand, < 1% dark 
mineral, < 1 0% clay. 

Med-gray, fn-med grain, quartz sand; w/intbed 
thin « 6") layers of white clay, thin « 6") 
Is. stringers, and green claystone stringers. 
Green claystone becomes more abundant w/deptho 

Light gray, hard, qtz s.s~ Changed from claw 
to tri-cone rock bit. 

Gray, crs grain arkosic s.s., 5% dark minerals. 

Gray, med-crs grain, s.s. w/interbedded clay 
layers. 
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Project. __ ~H~a~n~n~a~#~3 ______________ __ 

WELL LOG 

Well No.. Hanna 113 (Continued) State. __ ~W~y~o~m~i~n~g~ ________________ __ 

Job No. 945 ----------------------------
Coordinates N. __________________ __ 

Date Drilled -----------------------
E. __________________ __ 

Drilled By ____________________ __ 
----------~, ---------~ 

Method --------------.-----------
Sec ,, ___ , T __ ,R __ 

Geologist ________________________ __ Elevation~ ______________________ __ 

Well Completed? __________________ _ Static Water Level 
~--------------

Depth 

292.0 - 297.0 

297.0 - 313.0 

313.0 - 334.0 

334.0 - 350.0 

350.0 - 360.0 

360.0 - 432.0 

432.0 - 439.0 

439.0 - 446.0 

446.0 - 480.0 

480.0 

Comments 

ers sand to fn gravel, pyritic, conglomerate. 

Gray, sandy (med-v. crs) clay, 2% dark minerals. 

Gray-green, very hard, qtz conglomerate w/intbed 
L.S. (.5-2') layers. 15% dark minerals. 

Gray, v.c. grain, qtz s.s. w/intbed thin « 6") 
L.S. stringers. 

Gray, sandy (fn grain) claystone. 

Same but much more limey. Probably a carbonate 
cemented qtz s.s. wIthin « 1') L.S. stringers. 

Green-gray, claystone. 

Med-crs grain qtz s.s. 

Alternating gray, brown, and black (carbonaceous) 
claystone w/minor amounts of low grade coal. Rock 
bit replaced w/claw bit at 460'. 

Total Depth Drilled 
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proposed Budget for 

Ground Water Evaluation 

July 29, 1981 
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BUDGET ESTIMATES 

1. Streamflow Monitoring (Including Constructing 
Recording Gage Station) 

2. Well Construction (High Yield Pump Well and 
Five Observation Wells) 

July 28, 1981 

$ 7,000.00 

Fees and Easements $ 5,000.00 

Surface Restoration 

Drilling Contractor 

Construct Access Roads & Drill Pads 

Geophysical Logging 

Sidehole Cores 

Well Site Geology (and Engineering) 

Subtotal 

3. Aquifer Tests by Pumping 

Pumping Contractor and Discharge Pipe 

Geotechnical Corporation 

Subtotal 

4. Analysis and Report 

5. TOTAL 

5,000.00 

150,000.00 

2,500.00 

3,000.00 

3,000.00 

20,000.00 

12,000.00 

8,500.00 

188,500.00 

20,500.00 

4,000.00 

$220,000.00 
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