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Telephone
(307) 742-9220
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September 25, 2015
City of Laramie
City Manager’s Office
P.O. Box C
Laramie, Wyoming 82073
Attn.: Mr. Darren Parkin
Water Resources Manager

Re:

Site Specific Investigation
Simpson Springs Property
Technical Review

Dear Mr. Parkin:
This letter serves to present the findings of our technical review of the site specific investigation
prepared by Trihydro Corporation (Trihydro) for the City of Laramie for the City owned Simpson
Springs Property parcel of land located within the Casper Aquifer Protection Area. Our review
comments will be presented to address the adequacy of this site specific investigation in fulfilling
the requirements of the City of Laramie’s Unified Development Code, subsection15.08.040.A.8.
15.08.040.A.8(d)(i) A literature search to determine the presence of mapped faults, folds,
fractures, and other evidence of conduit flow on the subject property.
Trihydro’s literature search to address the presence of mapped faults, folds, fractures, and other
evidence of conduit flow on the site of the proposed subdivision is somewhat limited. Trihydro
presented only one reference source, the Geologic Map of the Red Buttes Quadrangle, Albany
County, Wyoming, Wyoming State Geological Survey, Map Series 76 by Alan J. Ver Ploeg
(2007) in which they identified only one mapped vulnerable feature; the Simpson Springs
anticline. The SSI further points out the evidence for conduit flow by the presence of the
Dripping Vat Spring and Simpson Springs as a result of the fracturing in the Casper and
overlying Satanka Formations.
The Ver Ploeg (2007) map does only reflect the one mapped surface feature (Simpson Springs
anticline); however, recent work performed for the City of Laramie by Wyoming Groundwater,
LLC has hypothesized the presence of a normal fault trending north-south or northeastsouthwest (Lord Consulting, 2011). This fault was identified as the Simpson Springs Fault by
Wyoming Groundwater, LLC. A subsequent study by Weston Engineering (2013), questioned
the existence of this fault. A refraction seismic study by the University of Wyoming (Cheadle,
2011) was inconclusive in identifying this fault. A subsequent study by Wester-Wetstein (2015)
agreed with the findings of Wyoming Groundwater, LLC with respect to the presence of a fault in
the immediate area of the series of springs in the Simpson Springs area. The data available in
the Simpson Springs area, however, is too limited to verify the presence of this fault with a high
degree of certainty.
Additional literature on the hydrogeologic conditions of the Simpson Springs area are tabulated
on the following page.
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1. City of Laramie Water Supply Master Plan, Western Water Consultants, Inc., 1995.
2. Technical Memorandum on Simpson Springs, WWC JN 96-017, Western Water
Consultants, Inc., Chris Moody, March 16, 1998.
3 Management Plan For Water Rights On Monolith Ranch, Fassett Consulting, LLC,
May, 2004.
4. Laramie Water Management Plan, Level II WWC Engineering, August 25, 2006.
5. Final Report Simpson Springs Wellfield Development Plan, Lord Consulting, LLC in
conjunction with Wyoming Groundwater, LLC, April 2011.
6. Report on the 30 Day Pump Test of the Brow #2 Well, CBM Associates, Inc., 2005.
7. Simpson Springs Seismic Survey, Carried out June 3rd to June 6th, 2011, Dept. of
Geology and Geophysics, University of Wyoming, Dr. Michael Cheadle, 2011.
8. Simpson Springs Well Development Study, Weston Engineering, 2013.
9. Simpson Springs Monitoring Station Data – October 2013 to October 2014 Letter
Report, Weston Engineering, January 20, 2015.
10. Simpson Springs Groundwater Development Review Project Letter Report, WesterWetstein & Associates, Inc., April 3, 2015.
One item that was researched and discussed in later sections of Trihydro’s SSI, but not listed in
this section of their report, were the State Engineer’s Office completion records for the wells in
the subject property area. Several of the private wells in the area and all three of the Simpson
Springs monitoring wells did have indications of encountering fractures in the Casper Formation.
The most obvious of these wells is the Brow #2 well (U.W. 5768) which is capable of producing
at a rate of approximately 900 gpm. This rate of production is typically associated with
permeability enhancement due to fracturing of the aquifer. Lost circulation was reported during
the drilling of the Simpson Springs MW-2 and MW-3 wells and the Sexton #2 Well (U.W.
72982).The loss of drilling fluid while drilling in a tight formation such as the Casper Formation is
typically an indication of the presence of fractures or voids in the lithologic unit. The geologist on
site during the drilling of Simpson Springs MW-1 well documented three depths where bit
chatter was encountered that he felt could be due to fractures. The locations of these wells and
a postulated fracture zone area (Wester-Wetstein, 2015) are shown in the figure on the
following page.
The possible presence of a fault trending through the property, in addition to the documented
fracture zones in nearby wells, indicates that there may be more vulnerable features present in
the Simpson Springs property area than just the Simpson Spring anticline.
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15.08.040.A.8(d)(ii) A site narrative that includes historical information on previous land
use, contaminant releases, abandoned wells, underground storage tanks, and septic
systems as well as any other information relevant to the site.
As described in Trihydro’s SSI report, the City’s property is presently undeveloped with the
exception of a ranch house and associated outbuildings. A septic system for the ranch house
also exists on the property. A review of the WDEQ Solid and Hazardous Waste Division's
website and EPA’s Enviromapper databases shows that there have been no recorded
contaminant releases and we concur that there is no evidence of any contaminant releases on
the project site. EPA’s Enviromapper databases list two Wyoming Pollutant Discharge
Elimination Systems (WYPDES) permits (WYG720337 and WYG48007). The federal Clean
Water Act provides that the discharge of any pollutants from a point source into surface water of
the United States must be regulated under the Wyoming Pollutant Discharge Elimination
System (WYPDES) Program. Through this program, operators of a point source discharge are
required to receive coverage under a WYPDES discharge permit. The permits contain
limitations and conditions that will assure that the state's surface water quality standards are
protected.
One of these permits (WYG720337) (Weston, in their report identify this permit as WYG720322
– reason for the discrepancy in the permit number is not known) was requested by Weston
Engineering for the purpose of discharging the water associated with the pump testing of the
three test wells that were drilled on the Simpson Springs Property in 2012. This permit was
issued on November 1, 2012 and it expired on October 31, 2013. The second discharge permit
(WYG48007) was requested by the City of Laramie to satisfy the requirements mandated by the
courts in order to continue with their mosquito control program. The Court held that the Clean
water Act (CWA) unambiguously includes biological and chemical pesticides that leave a
residue within it’s (the CWA) definition of “pollutant.” The Court also found that the application
of pesticides is considered a point source and thus required to be regulated under the NPDES
program. The effective date of EPA’s General Permit was October 31, 2011. The Wyoming
Department of Environmental Quality, Water Quality Division (DEQ/WQD) administers the
NPDES program within the boundaries of the state (WYPDES program). This permit
(WYG48007) has an effective date of March 14, 2012 and it expires on December 31, 2015.
The discharges/applications associated with these two permits present no risk to the Casper
Aquifer.
Our review of the Wyoming State Engineer's Office (SEO) E-Permit website indicates that there
have been no wells permitted with the SEO in the southeast quarter of Section 34 and the
southwest quarter of Section 35 of Township 15 North, Range 73 West or in the northeast
quarter of Section 3, Township 14 North, Range 73 West since Trihydro prepared the SSI.
Therefore, based on the data presented in the SSI report and as discussed in the site
investigation narrative, Trihydro has confirmed that other than the domestic well for the ranch
house (U.W. 184649), the three test wells and the three monitoring wells, there are no other
wells on the project site.
Trihydro reported that all monitoring wells were drilled in 1997. This is only partially accurate.
The first monitoring well (MW-1) was completed on May 16, 1997 (U.W. 105082). The two other
monitoring wells, MW-2 and MW-3, were completed on October 19, 2012 and October 18, 2012,
respectively (Weston, 2013). Due to a change in permitting policy, the Wyoming State
Engineer’s Office no longer requires a permit to drill and complete monitoring wells, therefore,
there are no permit numbers associated with these two monitoring wells.
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The three test wells, TW-1 (Simpson No. 1 - U.W. 192087), TW-2 (Simpson No. 2 - U.W.
192088) and TW-3 (Simpson No. 3 - U.W. 192089) were drilled, constructed, developed and
tested in the summer and fall of 2012 as reported by Trihydro. As stated by Trihydro in their SSI
report, the permits associated with these three wells have been cancelled by the SEO, but the
wells themselves have not been plugged and abandoned by the City of Laramie.
With the data presented, and from their narrative with respect to their contaminant release and
well research, Trihydro has met the requirements of this section.
15.08.040.A.8(d)(iii) A site plan showing the proposed use and zoning of the property
including existing and proposed ground contours accurate to a two-foot interval as
referenced to the USGS contour map for the area or other specified elevation standard as
required by the city, and for a distance of at least five hundred feet beyond any proposed
development activity, existing and proposed structures, parking areas, driveways,
landscaping areas, setbacks, surface and subsurface drainage facilities, potential
contaminant storage locations and methods of storage, above ground storage tanks,
best management practices, utilities, roads, stormwater management, and a vicinity map.
Where necessary, specific construction details shall be provided to assure adequacy to
accepted design standards.
The SSI prepared by Trihydro indicates that the City of Laramie has no plans for the
development of this property and assumed that the property would be developed as a municipal
well field and they evaluated the risks to the Casper Aquifer based on this assumption. A site
map of the area is shown in figure 2 in the Trihydro SSI report. This figure serves as the site
plan to satisfy the requirements of the City of Laramie’s Unified Development Code,
subsection15.08.040.A.8. The ground contour information specified was not presented, and
based on the proposed improvements is not essential information. Contour information for the
wellfield is shown in the figure on page 3 of this letter report. The contour interval for this figure
is 20 feet and generally the slope of the land surface in the subject property is from the east to
the west with the elevation on the east side of the property at approximately 7,380 feet and on
the west side ranging from 7,350 feet to 7,300 feet.
In general we agree with the concept presented in the SSI report that the information provided is
adequate to demonstrate the proposed development plans for this parcel of land. However, we
feel it would be beneficial to the City to include some of the requested information such as a
topographic map, a discussion of the existing land use practices in the area and some general
discussion with respect to development constraints or issues associated with this parcel of land
due to its proximity to the vulnerable features identified in paragraph 15.08.040.A.8(d)(i).
15.08.040.A.8(d)(iv) Identification of potential contaminants and amounts stored,
generated or handled on the subject property.
The SSI prepared by Trihydro reflects the potential sources of contaminants with respect to the
assumed development plans (municipal well field and/or recreation area) and from the existing
potential sources in the area (onlot septic system associated with the ranch house, uncapped
monitoring wells and a railroad spill occurring along the railroad track located east of the
property).
As shown in Trihydro’s SSI Figure 2, there are several homes located just to the east (upgradient) from Simpson Springs. These residents will have septic systems that could also be a
potential source of contamination to the aquifer. However, due to limited number of developed
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acreages in the area, these systems due not present a substantial threat to the aquifer. Studies
have shown that both viruses and bacteria are effectively removed within the first 2 to 3 feet of
soil beneath the leach field. With respect to an increased nitrate concentration from these few
septic systems, it is not anticipated that the nitrate level will increase noticeably because of the
dilution of the leachate in the Casper Aquifer.

15.08.040.A.8(d)(v) A field inspection shall be conducted to verify the presence or
absence of vulnerable features as defined in subsection 15.08.040.A.7.a A summary of
the field inspection shall include a written report, maps identifying the vulnerable
features, and the distance and direction of the nearest well and vulnerable feature.
Where subsurface wastewater disposal is proposed, the investigator shall conduct deep
pit soil analysis to a depth at least five feet below the proposed bottom of the leaching
system to establish that there are no obstructions such as bedrock, water table or other
forms of refusal that could interfere with the proper functioning of the wastewater
disposal system.
The requirements of this section were met by the Trihydro SSI. A field inspection was conducted
on May 15, 2015 and the wells on the property were identified in the text and in Figures 1 and 2
of the report. These figures provide the requested distance and direction information of the
wells. Other wells in the immediate area of the City’s Simpson Springs Property were not
identified. These wells have been shown in the figure on page 3 of this technical review
document and are tabulated in Table 1.The Trihydro SSI report stated that Wyoming State
Engineer’s Office permits could not be found for monitoring wells number 2 and 3. On March 12,
2013 the State Engineer rescinded the policy requiring that monitoring wells be permitted with
the State. These wells, because they were being drilled during this period of policy change were
not issued a Permit to Appropriate Groundwater.
Onsite wastewater systems are not proposed for future development of the property. Therefore,
a deep pit soil analysis for this SSI was not required and was not conducted.
TABLE 1
LIST OF SEO WELLS IN SIMPSON SPRING PROPERTY AREA

WR Number Priority Date

P38303.0W
P38304.0W
P102243.0W
P72982.0W
P49103.0W
P5768.0W
P5769.0W
P73055.0W
P5767.0W
P75328.0W
P192087.0W
P192088.0W
P192089.0W
P17887.0P
P184649.0W
P105082.0W
P104443.0W
P111480.0W
P163598.0W

06/15/1977
06/15/1977
05/06/1996
07/22/1986
07/10/1979
06/11/1970
06/11/1970
08/15/1986
06/11/1970
08/19/1987
08/07/1997
08/07/1997
08/07/1997
06/30/1938
01/09/2008
02/27/1997
11/06/1996
08/18/1998
11/05/2004

Facility Name

STRUM 1
COULBOURN 1
PERRY #1
SEXTON #2
BURRIS #1
BROW #2
BROW #3 (DEEPENED)
LYMAN #1
BROW #1
SWECK #1
SIMPSON NO. 1
SIMPSON NO. 2
SIMPSON NO. 3
WRIGHT #1
SIMPSON SPRINGS ‐ 1
SIMPSON MW‐1
SOMES SUMMIT #1
Stimson #1
WALGREN #1

Uses

DOM_GW; STK
DOM_GW
DOM_GW; STK
DOM_GW; STK
DOM_GW; STK
IRR_GW; STK
DOM_GW; STK
STK
DOM_GW
DOM_GW
IRR_GW; MUN_GW; STK
IRR_GW; MUN_GW; STK
IRR_GW; MUN_GW; STK
DOM_GW; STK
DOM_GW; STK
MON
DOM_GW
DOM_GW
DOM_GW

Twn Rng Sec

014N
014N
014N
014N
014N
014N
014N
014N
014N
014N
014N
014N
014N
015N
015N
015N
015N
015N
015N

073W
073W
073W
073W
073W
073W
073W
073W
073W
073W
073W
073W
073W
073W
073W
073W
073W
073W
073W

02
02
02
02
02
02
02
02
02
02
03
03
03
34
34
34
35
35
35

Qtr-Qtr

NE1/4NE1/4
NE1/4NW1/4
NW1/4NW1/4
NW1/4SW1/4
NW1/4SW1/4
NW1/4SW1/4
SE1/4NW1/4
SW1/4NW1/4
SW1/4SW1/4
SW1/4SW1/4
NE1/4NE1/4
NE1/4NE1/4
NE1/4NE1/4
NE1/4NW1/4
SE1/4SE1/4
SE1/4SE1/4
NE1/4SW1/4
SE1/4SW1/4
SW1/4SW1/4

Appropriation Total depth
(GPM)
(Ft)

12
20
18
25
25
750
25
7
25
13
1500
1500
1500
10
15
0
10
10
10

SWL
(Ft)

246.00
255.00
80.00
90.00
90.00
215.00
200.00
250.00
200.00
140.00

186
152
60
36
30
75
80
158
55
60

220.00
240.00
125.00
300.00
300.00
360.00

20
18
24.44
155
170
171
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15.08.040.A.8(d)(vi) A map showing the area and types of exposed bedrock, marshes,
perennial drainages, intermittent drainages, ephemeral drainages, creeks, and other
bodies of water on the subject property.
The report maps and report narrative, although technically meet the requirements of this
section, they are somewhat limited in providing a complete understanding of the topographic
and hydrologic conditions at the subject property. For example, in Figure 2, the drainage
associate with Simpson Springs (Simpson Springs Creek) is shown; however, it is difficult to
determine the full extent of this creek’s drainage area from this figure. Also, labeling of the
drainages on the figures is recommended. The same argument holds for the geologic conditions
shown in Figure 1 of the SSI report. This figure does not reflect the complex nature of the
geology in the area. The vulnerable nature of the aquifer is more often determined by the
structural complexity rather than the surface outcrop. On the following page is a modified
version of Ver Ploeog’s map which provides a more regional perspective of the geology in the
area of the Simpson Springs Property.
Finally, with respect to the discussion of the thickness of the Satanka Shale in the area, there
are conflicting theories involving the structural architecture associated with Simpson Springs. As
mentioned in Section 15.08.040.A.8(d)(i) of this technical review letter, there is strong evidence
of the presence of a fault which is delineated by the location of the springs on the property. The
Trihydro SSI Report is correct in their statement that the thickness of the Satanka Shale in the
areas of TW #1 well (Simpson #1), TW #2 well (Simpson #2) and the domestic ranch house well
(Simpson No. 1) is greater than 100 feet, however, the thickness of the Satanka in monitoring
well 1 (MW-1) is reported to be only 44 feet. There is also some uncertainty concerning the
thickness of the Satanka Shale in monitoring wells 2 and 3 (MW-2 and MW-3). Weston, in their
study (2013), reported the thickness of the Satanka Shale to be 110 feet and 100 feet,
respectively at these two wells. However, based on the lithologic description of the monitoring
well drill cuttings, the Satanka Shale could be as thin as 30 feet in MW-2 and 60 feet in MW-3.
Wester-Wetstein in their letter report to the City of Laramie, presented a cross-section through
the Simpson Springs area which was based on a thinner section of Satanka Shale in the area of
the monitoring wells. This cross section is shown on page 9 of this review letter. The location of
the cross-section is shown in the geologic map figure on the following page.

15.08.040.A.8(d)(vii) Where the 100-year flood plain mapping is unavailable, the
professional geologist and/or engineer will calculate the 100-year flood plain for the
drainage. The flood plain mapping will be provided on a site map with a scale not to
exceed 1 inch equals 200 feet.
The report narrative satisfies the requirements of this section. Wester-Wetstein agrees with
Trihydro’s conclusion that the extent of the flood plain is needed and we agree with their
recommendation that if additional development should be proposed in the future that the
floodplain calculations should be conducted at that time.
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15.08.040.A.8(d)(viii) An evaluation of the water supply and sewage system that includes
the potential effects or risks of the systems to the Casper Aquifer and its recharge area
and the adequacy and safety of the systems. Items such as floor drains and plumbing
schematics and the locations of potential contaminants, waste storage, and liquid
transfer area locations shall be provided.
The SSI prepared by Trihydro does not address this section as they state: “Future development
at the property will not require a water supply or sewage system. Therefore, an evaluation of
potential risks associated with these facilities is not needed.” Trihydro mentioned in Paragraph
4 on page 2-2 that the City was considering utilizing this property as a recreation area.
Recreation plans could conceivably entail public restroom facilities. Because of the critical
nature of the water supply and its vulnerability, especially on the eastern half of the Simpson
Springs Property, it is strongly recommended that no future development involving the
installation of an on-lot septic system be proposed for this acreage. Additionally, when the leach
field for the existing septic system requires maintenance, it is recommended that improvements
be made to this facility to lower the concentration of nitrates released.

15.08.040.A.8(d)(ix) A map(s) depicting the potentiometric surface of the Casper Aquifer
at the subject property using data from historical water level measurements and
published potentiometric surface maps. No new wells shall be drilled for the purpose of
determining the potentiometric surface.
The potentiometric contour for the Casper Aquifer that was superimposed upon the surface
geologic map (Figure 1) in Trihydro’s SSI report is located nearly a mile to the east of the
subject property. The single potentiometric contour does not properly reflect the potentiometric
surface elevation at the Simpson Spring Property. Using: 1) the potentiometric surface contour
from Trihydro’s SSI, which was based upon data from the Laramie Water Management Study,
Level II; 2) depth to water data from the SEO Statement of Completion forms for the wells in the
area; and 3) recorded water levels in the monitoring wells, a potentiometric surface map of the
Casper Aquifer was constructed and is shown in the figure on the following page. The
potentiometric contours indicate that groundwater in the Casper Aquifer beneath the Simpson
Springs property is moving in a northwesterly to north direction. Generally the potentiometric
surface elevation of the Casper Aquifer in the Simpson Springs Property area ranges from
7,350 to 7,340 feet. The potentiometric surface elevation associated with the house well is much
lower than that measured in the other wells in the property. This data point was calculated from
the recorded static water level on the SEO Statement of Completion form and may be
erroneously recorded and/or measured or it may have been measured before the aquifer had
fully recovered following the drilling/testing phase.

15.08.040.A.8(d)(x) A surface water risk assessment and mitigation plan for any impacts
caused by storm water runoff, retention and/or detention basins on the city water supply
and the Casper Aquifer.
Wester-Wetstein agrees with Trihydro’s evaluation that the risk of impacts to the Casper Aquifer
from storm water runoff is very minimal at the present time and should be evaluated in the future
for any proposed development.
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15.08.040.A.8(d)(xi) A maintenance plan and agreement for any retention and/or detention
basins and associated improvements will be required. Such plan and agreements shall
be recorded in the Albany County Clerk's Office.
As stated by Trihydro, a maintenance plan and agreement will probably not be needed since it
is not anticipated that retention, detention or other stormwater management facilities will be
constructed on this site. However the impacts from these facilities will need to be evaluated if
proposed in association with future development.

15.08.040.A.8(d)(xii) A groundwater risk assessment and mitigation plan to respond to
any evidence of contamination or vulnerability which is the result of the development.
Such plan shall not limit the liability of any Person for impacts to the Casper Aquifer.
Wester-Wetstein agrees with the conclusion provided by Trihydro that the presence of the
springs demonstrates that there is a conduit path from the surface to the Casper Aquifer, and
therefore, the spring areas are vulnerable to contamination from a surface source. We further
agree that the access to the wells on the property be controlled (locked caps). However, we
disagree with the general statement by Trihydro that “On other portions of the property, the
thickness of Satanka Shale is sufficient to protect the aquifer from infiltration of contaminants
introduced from the ground surface.” We feel that the area, especially the eastern half of the
acreage, is highly susceptible to impacts from the surface. This is based on the following
observations:
1. Based on the available data, there are still some questions concerning the geologic
and hydrogeologic conditions in the Simpson Springs area.
2. The monitoring well data suggests that the thickness of the Satanka Shale may be
less than 60 feet thick in the eastern section of the property.
3. There may be a fault which provides for conduit flow from the surface to the Casper
Aquifer in the middle of the subject property.
4. Well records indicate that fracturing is present in the area.
5. The pump test on the Brow #2 well indicated that there may be recharge to the
aquifer from the surface (discharged water to the surface from the pump test is
believed to have infiltrated back into the aquifer during the pump test.)
6. Pump tests performed on the test wells (Simpson #1, Simpson #2 and Simpson #3)
indicate that the Satanka Shale in the area is in communication with the Casper
Aquifer.
Although this SSI was written to address the impact to the Casper Aquifer from the present and
proposed use of the wellfield property, there are some actions that the City of Laramie may
entertain to help them monitor and potentially limit the impacts to the Casper Aquifer from the
surrounding area – especially if the City decides to develop this spring source as an additional
water supply. These suggestions are listed below.
1. Review the wells and septic systems in the area where conduit flow between these
systems and the Simpson Spring Property is very likely. A review of the
potentiometric map on page 11 of this SSI Review letter indicates that the septic
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systems and wells located to the southeast of the Simpson Springs Property may be
in potential conduit flow areas.
2. Develop a relationship with the landowners of these septic systems and wells.
Research the design, age and condition of the facilities.
3. Ask if the City personnel would be allowed access to the property to observe and
record the condition of the septic system and well (i.e. conditions around well, status
of well seal/cap, etc.). Obtain permission from the landowner to visit the site annually
to witness and record any changes to the land use around primarily the well and
point out any potential impacts to the aquifer that these changes may represent.
4. Discuss with the landowner any recommended changes that would minimize the
potential to compromise the aquifer. The City should compensate the landowner for
his efforts/costs to implement these recommended changes.
5. Ask the landowner to inform the City of his/her intentions to replace their wastewater
system and offer to compensate the landowner to upgrade their system (if possible)
to an enhanced system that will lower the nitrate levels in the leachate.

15.08.040.A.8(d)(xiii) Demonstration of compliance with all applicable city standards.
The SSI has adequately addressed and identified the requirements as mandated by this section
of the City of Laramie’s Unified Development Code.
If you have any questions, please do not hesitate to call.

Respectfully submitted,
Wester-Wetstein & Associates, Inc.

John Wetstein

