AG I nte rTec h F’roviding Innovative Solutions in a Complex Environment

July 3, 2013

Gary A. Odehnal P.E.

Coffey Engineering & Surveying, LLC
902 S. 3rd Street

Laramie, WY 82070

RE: LARAMIE, WY SITE SPECIFIC INVESTIGATION
Cornerstone Senior Housing Development
LEGAL LOCATION: A tract of land located in the Lot 7 Block 2 Turner Tract
Addition N% of Section 2 T15N R73W of the 6™ P.M.

Dear Gary:

This Site Specific Investigation Report (SSI) was prepared for Coffey Engineering &
Surveying, LLC (Coffey). The report encompasses vacant land located in Lot 7, Block 2
Turner Tract Addition, N¥2 of Section 2, T15N R73W (subject property). The subject
property is being evaluated for future development and is within the Casper Aquifer
Protection Zone (CAPZ).

Subject Property:

1. Aliterature search to determine the presence of mapped faults, folds, fractures
and other evidence of conduit flow on the subject property.

A literature search of readily available geologic and hydrogeologic reports to determine
the presence of mapped faults, folds, fractures, and other evidence of conduit flow on
the subject property was conducted by InterTech Environmental & Engineering, LLC
(InterTech). The documents reviewed include:

o City of Laramie/Albany County Environmental Advisory Committee (EAC), 2002.
Casper Aquifer Protection Program.

e Huntoon, P.W., and Lundy, D.A. (Huntoon & Lundy), 1979. Fracture-controlled
ground-water circulation and well siting in the vicinity of Laramie, Wyoming.
Ground Water, v.17, pp.463-469.

e Lundy, Don A., 1978. Hydrology and geochemistry of the Casper aquifer in the
vicinity of Laramie, Albany County, Wyoming. University of Wyoming Master of
Science Thesis, 76pp.

o Ver Ploeg, A.J., 2009. Revised Geologic map of the Laramie Quadrangle, Albany
County, Wyoming: Wyoming State Geological Survey Map Series MS 50, scale
1:24,000 (color).

e Western Water Consultants, Inc. (WWC), 1993. Wellhead Protection Area
Delineation for Turner Well Field, Pope Well Field Soldier Spring, and Simpson
Springs. Consultant's report prepared for the City of Laramie, 60pp.

o Western Water Consultants, Inc. (WWC), 1994. Turner Tract Assessment,
Laramie, Wyoming. Consultant's report prepared for the City of Laramie, 43pp.
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o Western Water Consultants, Inc. (WWC), 1997. Hydrogeologic Investigation of
the LaPrele Park Prospect. Consultant's report prepared for the City of Laramie,

52pp.

The results of the literature search and discussions with Alan Ver Ploeg at the Wyoming
State Geological Survey (WSGS) identified that vulnerable features are not present on
the subject property.

2. 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.

Figure 1 shows the Public Land Survey System location and aerial image of the current
land use of the subject property. A review of historic aerial photos of the subject property
included the following: black and white imagery dated June 30, 1947, August 24, 1966;
1994 gray-scale Digital Orthophoto Quarter Quads (DOQQ) imagery; 2001 National
Area Photography Program (NAPP); and 2006 National Agriculture Imagery Program
(NAIP) imagery. The 1944 through 2001 imagery revealed that the site was undeveloped
rangeland except for the surface disturbance from a sanitary sewer line installed
between 1994 and 2001 that approximately transects the property boundary from the
southeast to the northwest (Figure 1). The 2006 imagery indicated the northern portion
of the Turner Tract containing subject property was undergoing development circa 2006
into the current blocks and lots per the Turner Tract Addition Final Plat (10/04/2005).
The 2006 NAIP imagery also revealed:

e A large borrow pit excavation on the subject property that appears to be part of
the Turner Tract Addition development; and

e An unnamed ephemeral stream drainage with an east-west gradient previously
intersecting the southeast corner of the subject property had been relocated east
of the subject property to a present-day retention pond located approximately
350 feet south of the subject property.

A search of the Albany County Assessor’s records revealed no record of any structures
being assessed on the subject property, GEO PIN: 05-1573-02-1-03-007.00, and that
the property is 2.39 acres in size.

On-line databases from the Wyoming Department of Environmental Quality/Solid and
Hazardous Waste Division (WDEQ/SHWD) website were accessed on June 25, 2013. A
review of the available data indicated there were no reported contaminant releases or
spills on the subject property and that no current or historic underground storage tanks
are or have been on the subject property. The Wyoming State Engineers Office (SEO)
records indicate no abandoned wells on the subject property. Visual evidence of
underground storage tanks, or septic systems was not apparent in the aerial
photography review or observed during a site inspection of the subject property

3. 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 500 feet beyond any
proposed development activity, existing and proposed structures, parking areas,
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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, storm water
management, and a vicinity map. Where necessary, specific construction details
shall be provided to assure adequacy to accepted design standards.

Figure 1 shows the vicinity surrounding the subject property and the two (2) foot contour
interval from the City of Laramie’s 2011 aerial survey data. Figure 2 shows an aerial
photo-based location map of the subject property and includes the proposed site plan.
The proposed use for the subject property is a senior housing development.

The proposed development will be designed to conform to the design standards of the
City of Laramie. The water and sewer infrastructure for the development will be
connected to City of Laramie sanitary sewer and water facilities so no septic systems or
water supply wells will be located on the subject property. An existing sewer line,
currently underlying the subject property as discussed in Sections 2, 5 and 7, will be
abandoned in place prior to construction and will not be utilized in the site infrastructure
development.

All maintenance service for the proposed development is anticipated to be provided by
off-site contractors; therefore, no storage facilities for potential contaminants are
anticipated at any location on the subject property.

4. ldentification of potential contaminants and amounts stored, generated or
handled on the subject property.

The planned land use for the subject property is a senior housing development in the
subject property area shown on Figure 2. No potential contaminants are anticipated to
be utilized within the development, with the exception of typical substances, such as
small quantities of pesticides applied within buildings for insect control, biodegradable
cleaning materials to maintain sanitary conditions, cooking oil, etc.

5. A field inspection shall be conducted to verify the presence or absence of
vulnerable features as defined in Section 7.82.070.A. A summary of the field
inspection shall include a written report, maps identifying vulnerable features, and
the distance and direction of the nearest well and vulnerable feature. Where
subsurface water 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.

A site-specific geologic and hydrogeologic investigation of the subject property was
conducted by InterTech. The site Inspection was completed on June 10, 2013 by a
licensed Professional Geologist (PG) to gather information and verify reported data for
this and other sections of the report. Figure 1 shows that the subject property is located
within the City of Laramie in Albany County, Wyoming and within the Aquifer Protection
Overlay (APO) Zone established by City of Laramie Ordinance number 1527, Section 8,
17.82.080: Site-specific Investigations for All Proposed Developments. As stated in the
ordinance, a site-specific investigation is required to be conducted by a licensed
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Professional Engineer (PE) or PG to identify the impacts, if any, that the proposed
development may have on the Casper Aquifer.

The subject property is located on the western flank of the north-south trending Laramie
Range. Sedimentary beds uniformly dip from three (3) to eight (8) degrees to the west
except where the presence of local faults and folds, such as those that exist in certain
areas on the subject property, locally deform the west dipping monoclinal flank of the
Laramie Range. An aerial photograph review and an on-site inspection of the subject
property by an InterTech geologist detected no evidence of faulting or fracturing within
the boundaries of the subject property as shown on Figure 3 and mapped by Ver Ploeg,
2009 and Lundy, 1978.

Geologic mapping by Ver Ploeg (2009), shown on Figure 3, indicates the subject
property is overlain by thin mantle of mixed alluvium and colluvium (Qac). The Qac
deposits unconformably overlie the Permian Satanka Shale geologic formation within the
subject property. The Satanka Shale is comprised of interbedded red siltstone and
shale, soft sandstone, thin limestone beds and local gypsum beds (Ver Ploeg, 2009) and
is a regional confining layer that unconformably overlies the Casper Aquifer (Lundy,
1978; Huntoon & Lundy, 1979; WWC 1993, 1994; WEI, 1995). Field observations during
the site inspection confirmed the geologic mapping.

The Laramie/Albany County EAC determined that 75 feet of Satanka Shale is sufficient
to confine the underlying Casper Aquifer (EAC, 2002). In 2011, Weston Engineering
(WEI, 2011) conducted a Site Specific Geologic and Hydrogeologic Investigation
(Weston SSI) of Lot 5 of the Turner Tract Addition which is west and adjacent to the
subject property, Lot 7, as shown in Figure 1. The Weston SSI findings regarding the
underlying thickness of Satanka Shale are shown in Appendix A. These findings, based
on water well logs and geologic map data and illustrated by cross section, concluded
that Lot 5 is underlain by a minimum thickness of 120 feet of Satanka Shale. InterTech
concurs with the geologic interpretation of the data presented that there is more than 75
feet of Satanka Shale beneath the subject property.

During the site inspection, the boundary of a vegetation variation observed in the eastern
half of the subject property (Figures 1-3) was noted to approximate the disturbed area
indentified as an apparent borrow pit excavation evident in the 2006 NAIP aerial imagery
taken during the development of the Turner Tract Addition Lots as discussed in Section
2. Given the underlying thickness of Satanka Shale discussed above, this prior
excavation is not considered a vulnerable feature with the caveat that there was no
disposal of hazardous waste material that occurred prior to or during infill of this
excavation.

No subsurface water disposal is proposed on the surface property. A sanitary sewer line,
also discussed in Sections 2 and 3, was confirmed to approximately transect the subject
property boundary from the southeast to the northwest (Figures 1-3). This sewer line is
not considered a vulnerable feature and will be abandoned in place prior to construction
and will not be a factor in future building operation once the development is completed.

6. 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.
e InterTech
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Figure 3 provides the locations of the features required in Section 6. Exposed bedrock
within the subject property proposed development area consists of Qac as discussed in
Section 5.

As discussed in Sections 2 and 5, a previously mapped unnamed ephemeral drainage
with an east to west-trending gradient previously intersected the southeast corner of the
subject property. This drainage had the potential to convey runoff across the subject
property during large precipitation events, but was rerouted south of the subject property
during development of Lot 7 circa 2005-2006. There were no marshes, creeks, perennial
or intermittent drainages, or other bodies of water present on the subject property.

7. Where the 100-year floodplain 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 the site map with a scale not to
exceed 1inch equals 200 feet.

Figure 4 shows the subject property is not located in a FEMA-delineated flood plain but it
is located within the FIRM Flood Insurance Rate Map Community No/Panel/suffix
560002/1770/E, revised June 16, 2011. The rerouting of the unnamed ephemeral
drainage shown in Figures 1-3, and shown in its original location in Figure 4, should
mitigate the potential flooding of the subject property from 100-year precipitation events.

8. An evaluation of the water supply and sewage system that includes the
potential risks of 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 locations shall be provided.

As discussed in Sections 2, 3 and 5, a sanitary sewer line, installed between 1994 and
2001, approximately transects the subject property boundary from the southeast to the
northwest. The sewer line is not considered a vulnerable feature and will be abandoned
in place prior to construction and will not be a factor in future building operation once the
development is completed.

The water supply and sewage system for the subject property development will be
connected to existing City of Laramie services. The water supply and sewage system in
the proposed development area will be designed and installed in compliance with the
City of Laramie Standard Details, the Wyoming Public Works Standard Specifications
(WPWSS), and the Wyoming Department of Environmental Quality/Water Quality
Division (WDEQ/WQD) Rules and Regulations to preclude any risk to the Casper
Aquifer from the water and sewer system.

No potential contaminants are anticipated to be stored on the subject property, with the
exception of typical substances, biodegradable cleaning materials to maintain sanitary
conditions, etc. Potential contaminants such as pesticides, paint, sealers, etc. used for
infrastructure maintenance would be not be stored on site and proper spill prevention
protection will be in place when these materials were being used. The storage and
handling of waste effluent separated from ground surface runoff from the proposed

development area is discussed in Section 6.
e InterTech
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9. 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.

Figure 3 shows the Casper Aquifer potentiometric surface in the vicinity of the subject
property. The potentiometric surface contours were mapped based on October 2005
Casper Aquifer monitoring data collected from 78 wells & seven (7) springs by Karl
Taboga, PG (Personal Communication). The potentiometric contours indicate that
Casper Aquifer groundwater travels beneath the site is approximately west-northwest in
the vicinity of the subject property.

10. 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.

As discussed in Sections 5 and 8, there is a more than adequate thickness (EAC, 2002)
of low permeability strata beneath the ground surface at the subject property that would
minimize the potential of surface activities from contaminating the aquifer. This includes
storm water runoff, retention, and/or detention basins. Therefore a mitigation plan is
unnecessary because there is a minimal risk of contaminants migrating into the Casper
Aquifer from storm water and storm water facilities.

11. 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.

No retention and/or detention basins are planned for construction proposed on the
subject property. If such infrastructure is planned in the future, a maintenance plan and
agreement will be developed in cooperation with the City of Laramie Engineering
Department and filed in the Albany County Clerk’s Office.

12. 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.

Surface activities at the subject property should not impact the quality of water in the
Casper Aquifer because over 120 feet of low permeability Satanka Shale overlie the
Casper Aquifer beneath the site as discussed in Section 5 above. No evidence of
contamination was revealed in the records searches described in Section 2 or observed
during the non-invasive, observational onsite inspection; therefore, a mitigation plan is
not warranted. It is understood that a mitigation plan would not limit the liability of “any
person” for impacts to the Casper Aquifer.

13. Demonstration of compliance with all applicable City Standards.
The subject property will comply with all City of Laramie Standards and meet the intent

of the Casper Aquifer Protection Plan and the Casper Aquifer Overlay Zone Ordinance.
All engineering measures or construction requirements will conform to Standards of the
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WDEQ/WQD and WPWSS Standards already in place. Construction permit applications
will be prepared and submitted to the City of Laramie for review of compliance with all
standards prior to construction.
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If you have any questions, or need additional information, please feel free to call me at
307-755-3510 or via email at rgarland@cbmainc.com. Thank you.

Sincerely,

FEL L

Rob Garland, PG #2283

RG:sb
Enclosures
Cc: File
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APPENDIX A

Weston Site Specific Geologic and
Hydrogeologic Investigation Report




Identification of Vulnerable Features

Under City of Laramie Ordinance Number 1527, Section 7, 17.82.070: perennial, intermittent
and ephemeral drainages fall under the definition of "vulnerable features" that require a setback
of at least 100 feet. Based on the current configuration of Lot 5, there do not appear to be any
vulnerable features on or in close proximity to the property. The perennial stream that is
depicted immediately south of Lot 5 on Figure 2 has been relocated south of Beech Street.

Theoretically, the APO Zone is effective within the city limits at all locations where the upper
boundary of the Casper Formation is not covered by at least 75 feet of the overlying Satanka
Shale. However, as depicted in cross section A-A' (Figure 3), Lot 5 is underlain by a minimum
thickness of 120 feet of Satanka Shale. The data presented in the cross section are based on
formation dips and thicknesses provided by Ver Ploeg (2009) and are corroborated by well log
data for Turner Wells 82T1 and 82TW, SEO Permit Nos. P55507W and P55508W, which are
located approximately 1,250 and 2,650 feet northwest of the proposed subdivision, respectively
(see Figures 2 and 3). The thickness of Satanka Shale penetrated in 82T1 is 85 feet, and the
thickness of the Satanka Shale encountered in 82T2 is 105 feet.

Further demonstration that activities conducted on the ground surface of the proposed
subdivision that include normal activities associated with commercial office use will not influence
the Casper Aquifer is provided by data obtained from seven soil borings drilled on Lot 5 by
Inberg-Miller Engineers (IME) in 2007. Locations of the borings, which ranged in depth from 13
to 31.5 feet, are depicted in Figure 4. As shown in the summary provided in Table 1, the
Satanka Shale was encountered in each of the soil borings at depths ranging from 1 to 10 feet.

SUMMARY AND CONCLUSIONS

In accordance with City of Laramie Ordinance Number 1527, WESTON conducted a site
specific geologic investigation on behalf of the owners of Turner Tract Lot 5. Based on the
geologic cross section presented in Figure 3 and the geologic logs of seven soil borings drilled
on the property, WESTON concludes that normal business activities conducted at Lot 5 will not
adversely affect the Casper Aquifer. As described above, the geologic cross section indicates
that the thickness of the Satanka Shale ranges from approximately 120 feet at the western
boundary of the property to 140 feet at the eastern boundary. The Satanka Shale was
encountered in each of seven soil borings drilled in 2007 at depths ranging from 1 to 10 below
the ground surface and extended to the total depth of each soil boring which ranged up to 31.5
feet.

No vulnerable features were identified on the property. A perennial stream drainage located
immediately south of Lot 5 on predevelopment topographic maps has been relocated south of
Beech Street.
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