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November 27, 2017 
 
Dennis Egge 
State of Wyoming - State Construction Department 
Construction Management Division 
Cheyenne, WY 82002 
Via email: dennis.egge@wyo.gov 
 

RE: GEOTECHNICAL REPORT - REVISION 1, CENTRAL WYOMING COLLEGE – JACKSON 
CAMPUS, 235 AND 255 VERONICA LANE, JACKSON, WYOMING 
PROJECT NO: 17067 

 
Dear Mr. Egge, 
 
We are pleased to present this revised report of our Geotechnical Site Investigation for the 
proposed new construction located at 235 and 255 Veronica Lane in Teton County, Wyoming. 
The report describes site conditions and presents conclusions and recommendations to support 
the design and construction of foundation elements.  
 
Please note: this represents a revision of the report issued on November 20, 2017. We 
recommend notifying anyone who received a copy of the previous report and discarding all 
existing copies to avoid confusion. Of note, after conversations with the architect and structural 
engineer, we improved the project description (Section 2.0) and recommendations pertaining 
to bearing capacity (Section 5.2). 
 
In summary, the site appears to be underlain by stony alluvium of the Cache Creek drainage, 
considered to be an adequate bearing layer for construction. Alluvial deposits are notoriously 
variable, but conditions observed during the subsurface exploration appear consistent across 
the proposed project area. Jorgensen should observe subgrade conditions for any foundation 
elements prior to placement of fill or foundation elements, especially if pockets or lenses of 
loose sand, fine-grained soils, or undocumented fills are observed. Two standpipes were 
installed on the property in order to monitor peak groundwater levels during the spring of 
2018. Due to concerns with high seasonal groundwater, a basement is not recommended.  
 
  



 
 

 

If you have any questions about this report, or if we may provide other services to you, please 
do not hesitate to contact us. As the project progresses, we will be available to answer 
questions.  
 
Respectfully submitted, 
 
JORGENSEN GEOTECHNICAL 
 

 
 

 
Lauren Jones Colter H. Lane, P.E. 



 

 

Geotechnical Investigation Report - Revision 1 
Central Wyoming College – Jackson Campus 

235 and 255 Veronica Lane 
 

 
 

Prepared for: 
 

Dennis Egge 
State of Wyoming - State Construction Department 

Construction Management Division 
Cheyenne, WY 82002 

 
 

Prepared by: 
 

 
 

PO Box 9550 
Jackson, WY 83002 

 
 

November 27, 2017 
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1.0 INTRODUCTION 
 
At the request of Mr. Dennis Egge, Jorgensen Geotechnical (JG) conducted a Geotechnical Site 
Investigation at 235 and 255 Veronica Lane in Jackson, Wyoming (Figure 1). The purposes were 
to observe soil and groundwater conditions, evaluate soil engineering properties, and to 
provide recommendations to support design and construction the proposed Jackson Outreach 
Center of Central Wyoming College. The scope of services included excavating and logging two 
exploratory test pits, performing engineering analyses, and furnishing this report. 
 

2.0 PROPOSED CONSTRUCTION 
 
Concept plans from the Level II Study report indicate two possible site layouts. It is our 
understanding that Option 2 of the report is preferred, which comprises a two story structure 
situated in the eastern portion of the project site. Parking is proposed west of the structure and 
a detached, above ground mechanical building is proposed along the northern boundary of the 
site. Floor area will be 15,940 ft2 between the two levels with 1,400 ft2 for a mechanical 
mezzanine. According to the architect, the structure will be comprised of a steel frame with a 
composite concrete deck. We have assumed a spread footing foundation system for analyses.  
 

3.0 INVESTIGATION PROCEDURE 

3.1 Field Investigation 
The field investigation was conducted on November 6, 2017. Two test pits were excavated to 
depths of 7 feet below the ground surface (bgs) in JG-1 and 10 feet bgs in JG-2. Soil type, 
thickness, consistency, and relative moisture content were observed and documented by JG. 
Site conditions may vary and actual soil conditions may differ from those represented in the 
exploration logs. Approximate test pit locations are shown on Figure 2 and detailed test pit logs 
are presented graphically in Appendix A.  

3.2 Laboratory Analysis 
The stony nature of the site soils precludes laboratory testing due to the size of a properly 
representative sample. Soil engineering behavior has been estimated using field observations of 
soil type and consistency.  

3.3 Report Preparation 
The report describes the geological site conditions and includes a site location and geologic 
map and descriptive test pit logs. The report provides engineering analyses and 
recommendations for construction of new foundation elements.   
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4.0 SITE CONDITIONS 

4.1 Site Description 
235 and 255 Veronica Lane are located in western Jackson, WY, approximately 1,000 feet 
northwest of Flat Creek. The site is relatively flat at an approximate elevation of 6,150 feet 
above mean sea level (Figure 2). Each lot is approximately 0.3 acres and the ground is currently 
covered by tall grasses.  
 
The project area is currently undeveloped and, according to historic aerial photography, has 
mainly served as parking or storage. Construction of the structure at 275 Veronica Lane to the 
north appears to have occurred in 2007 and the fill observed in test pit JG-1 (see Section 4.3) 
may have been left on site at that time. 

4.2 Geology 
The project site is found on the geologic map of Grand Teton National Park by J.D. Love, et al, 
published in 1992 (Figure 1). The map shows the location of surface deposits, bedrock units, 
and geologic structures (i.e., faults and folds). According to the map, the project site is covered 
by Quaternary age alluvial deposits which consist of gravel, sand, and limited channel fillings of 
silt and clay. Bedrock is assumed to be very deep. Soil types observed during the site 
investigation are consistent with mapped geology.  
 
Numerous Quaternary age (relatively young and potentially active) faults have been mapped in 
the Jackson area (Case, 1997), most notably the Teton fault system along the east side of the 
Teton Range, approximately 5 miles west of the project site. The inferred (buried) traces of the 
Cache Creek and Jackson thrust faults are located very near the site (dotted lines on Figure 1), 
crossing the town of Jackson on a generally east-west trend. These faults are considered to be 
relatively old and inactive and do not affect the project. 

4.3 Soils 
The site is generally underlain by sandy gravel and cobble alluvium of the Cache Creek alluvial 
floodplain. All test pits encountered about two feet of sandy silt topsoil underlain by stony 
alluvium. The topsoil was logged as moist, dark brown, medium stiff, sandy silt. The alluvium 
was described in the field as slightly moist to moist, tan and light grey with rusty blotches, 
medium dense, primarily consisting of 70-75% gravel and cobble to 15-inches in diameter with 
a clayey silt and sand matrix. Detailed test pit logs are attached in Appendix A. 
 
A few pieces of trash were encountered in JG-1 to a depth of about 4-ft indicating an 
undocumented fill. As described above, this fill may be associated with construction of the 
structure to the north and is not anticipated to extend very far south. In the event fills are 
identified in the foundation excavation, they should be removed from below foundation 
elements.  
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Similar soils were encountered in test pits excavated north and south of the proposed buildings 
and are likely consistent across the project area. However, lenses of loose sand and fine-
grained material are common in alluvial deposits and JG should observe subgrade conditions 
prior to placement of fill or foundation elements, especially if pockets or lenses of loose sand, 
fine-grained soils, or undocumented fills are observed. 

4.4 Groundwater 
Groundwater was encountered at about 6.5 and 8-ft bgs in JG-1 and JG-2, respectively, during 
the investigation on November 6, 2017. Soil conditions were observed to be slightly moist to 
moist, with moisture content increasing with depth. Groundwater monitoring standpipes were 
installed in both test pits: MW-1 at 7-ft bgs and MW-2 at 10-ft bgs (see Figure 2).  
 
The investigation occurred after what is considered the peak seasonal groundwater level in this 
area. Therefore, it is recommended that groundwater levels are monitored during the spring 
2018 runoff season. Soils with rust staining (i.e., “gleyed soils”) were observed in both pits 
within about 3-4 feet of the ground surface. Gleyed soils occur in anoxic environments and may 
indicate levels of sustained high groundwater. Due to the possibility of seasonally high 
groundwater levels, a basement is not recommended and any mechanical equipment placed in 
crawlspace areas should be moisture insensitive. 

4.5 Earthquakes and Seismicity 
Jackson Hole is located within the Intermountain Seismic Belt, a zone of seismicity that extends 
from southern Utah through eastern Idaho, western Montana, and western Wyoming (Smith 
and Arabasz, 1991). The Teton fault along the eastern margin of the Teton Range, 
approximately 5 miles to the west of the site, is considered an important structural element of 
the Intermountain Seismic Belt. Predicted recurrence intervals for maximum credible 
earthquakes have passed for most of the fault systems capable of generating magnitude 7.5 
events in western Wyoming (Case, 1997), implying the risk of major earthquakes is relatively 
high.  
 
Ground motion accelerations should be derived for the project site in accordance with the 
general procedure defined in the International Building Code (IBC). The IBC references ASCE 7-
10 to determine the ground motion accelerations. Based on subsurface soils and our 
experience in the area, the site is classified as a Site Class D (“Stiff Soil”). For your convenience, 
USGS Seismic Design Maps Summary and Detailed Reports were produced assuming a risk 
category of I/II/III (assumed) and are attached in Appendix B. These reports present design 
ground motion for structural design.  
 
The site is in an area of moderate seismic activity. The current peak horizontal acceleration 
(PGA) with 10% probability of exceedance in 50-years is approximately 0.19g, according to the 
USGS National Seismic Hazard Maps (2014). This has been applied in this report for analysis of 
seismic lateral loading on retaining walls, see Section 5.3.  
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The provisions of the IBC are intended to provide uniform levels of performance for structures, 
depending on their occupancy and use and the risk inherent to their failure. The approach 
adopted in the IBC is intended to provide a uniform margin of safety against collapse at the 
design ground motion. The design earthquake ground motion is selected at a ground shaking 
level that is 2/3 of the maximum considered earthquake (MCE) ground motion, which has a 
likelihood of exceedance of 2 percent in 50 years (a return period of about 2,500 years). The 
owner should be aware that the IBC is not intended to prevent damage or loss of function 
during a major earthquake; it is intended to reduce the risk of loss of life. Structural design 
should follow the level of risk tolerable to the owner.  

4.6 Geologic Hazards and Liquefaction 
The owner should be aware that in the event of a large magnitude earthquake (i.e., 
approximately 7.5), strong ground shaking or liquefaction could potentially cause damage to 
structures (Smith, et al, 1993). The owners may wish to consider the option of carrying 
earthquake insurance in addition to homeowner's insurance.  
 
Loose, saturated sands and silty sands, and in some cases, silts and gravels, may liquefy when 
exposed to seismic shaking. Evaluation of the deep subsurface conditions and assessment of 
the liquefaction potential at this site are beyond the scope of this investigation. However, the 
gravel and cobbles encountered in the test pits appear too stony and dense to liquefy in a 
seismic event. Since the site is in a relatively flat area, if liquefiable material is present at 
greater depths, seismically-induced liquefaction could cause differential settlement but is 
unlikely to cause “lateral spreading”, which is a major slope movement that is a common source 
of catastrophic failure during earthquakes.  
 

5.0 ENGINEERING ANALYSES 

5.1 Settlement 
Significant consolidation of the stony alluvial deposits (i.e., greater than 1-inch of total 
settlement) was observed in the test pits below the topsoil and undocumented fills. Thus, 
foundation elements should be placed directly on native sandy gravel and cobble. 
Recommendations regarding site preparation may be found in Section 6.2. If encountered, 
topsoil, fill, and any fine-grained soils should be removed below all footings. Lenses of loose 
sand or fine-grained material may occur in the stony material; if encountered during 
construction, they should be removed and replaced with structural fill or native stony alluvium. 

5.2 Bearing Capacity 
Bearing capacity of soil refers to its ability to resist shear failure under load. Soil parameters 
(i.e., inputs to the bearing capacity equation) were derived based on visual classification of the 
soil. The allowable bearing capacity for the gravel and cobble alluvium was estimated using 
Terzaghi’s bearing capacity equation for 2-ft continuous (i.e., strip) footings and 6.25’x6.25’ 
square footings (Bowles, 1996).  
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Allowable bearing capacity is calculated to be:  
 

• 2-ft Continuous =   6,500 psf 
• 6.25’x6.25’ Square =   8,400 psf 

 
Soil bearing capacity is dependent not only on its strength, but also the geometry of the 
foundation elements. The calculations assume the bottom of footing elevation is buried 3-ft 
below final grade. If existing conditions are found to differ from these assumptions or if new 
footings will have different dimensions, please contact us for a reevaluation of the allowable 
bearing capacity.  

5.3 Lateral Loads on Foundation Walls 
Lateral pressures were calculated using methods suggested by Bowles (1996). Lateral pressures 
were calculated for at-rest, active, and passive conditions and presented in Table 5-1.  
 
Table 5-1: Lateral Pressure Parameters for Native Stony Alluvium or Stony “Pit-Run” Fill 

Condition Coefficient of Earth Pressures γK (equivalent fluid 
pressure) 

Static Conditions 
Level Backfill 
 

Ko = 0.43 
Ka = 0.27 
Kp = 3.69 

58 pcf 
37 pcf 

498 pcf 

Earthquake Conditions 
Level Backfill 
 

 
Kae = 0.33 
Kpe = 3.49 

 
44 pcf 

472 pcf  
 
Values in the table assume a level ground surface adjacent to retaining structures. We have 
assumed site derived “pit-run” material (sandy gravel and cobble) will be used as exterior 
backfill, which has an estimated internal friction angle of 35° and a unit weight of 135 pcf. 

5.3.1 Active Pressures 
For lateral pressure design of retaining walls, which are allowed to deflect and develop an 
active soil wedge, the calculated equivalent fluid pressure (γKa) is 37 pcf (pounds per cubic 
foot). This pressure distribution would be equivalent to a force of approximately 18.5H2 pounds 
per horizontal foot of wall acting at one-third the wall height (H) above the base. 
 
Lateral pressures on retaining walls from earthquakes were estimated using the Mononobe-
Okabe equations (Bowles, 1996; Duncan et al, 1990). Because the maximum acceleration occurs 
only briefly during an earthquake, it is common practice when designing dams and other earth 
structures to reduce the design acceleration to ½ of the maximum design acceleration (Hynes-
Griffin and Franklin, 1984). Thus, we have calculated seismic lateral pressures using a horizontal 
acceleration kh of 0.1g (1/2 of kh max) per the USGS (2014). 
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Research has indicated that lateral pressures due to earthquakes are non-hydrostatic in 
distribution, and the resultant acts above the lower third-point of the wall (Bakeer, et al, 1990). 
Accordingly, active soil pressures must be divided into two components that act at different 
wall heights. The static force acts at the lower third-point, as discussed above. The resultant 
force from seismic lateral pressures is applied at 60% of the wall height above the base with a 
magnitude equal to the difference between seismic and static active pressures; i.e., (γKae - 
γKa)H2 or 3.5H2 pounds per horizontal foot of wall applied. 

5.3.2 At-Rest Pressures 
For lateral pressure design of basement walls, which are restrained and not allowed to deflect, 
the calculated at rest earth pressure (γKo) is 58 pcf. Design control of such walls shall be 
whichever generates the higher resultant force: at-rest pressures or active seismic pressures.  

5.3.3 Passive Pressures 
For passive pressure design, the earth pressure coefficient (γKp) is about 498 pcf, assuming a 
horizontal ground surface adjacent to the wall and reduced to 472 pcf for seismic conditions. 
Passive pressure design should neglect loose fill and soil located within the frost zone. 

5.4 Soil Friction 
Terzaghi et al, (1996) suggest use of the internal strength of the soil for the friction angle along 
a concrete base in granular soils, with a maximum value of 30°. Accordingly, a friction value of 
0.58, which is the tangent of 30°, is suggested if foundation elements are founded on native 
stony alluvium or compacted, granular structural fill. The friction value may be combined with 
the passive pressure to resist horizontal loads.  
 

6.0 RECOMMENDATIONS 

6.1 Foundations 
In our opinion, the existing native stony alluvium, consisting of sandy gravel and cobble, is 
anticipated to provide adequate support for the proposed foundation loads. We strongly 
recommend that the building foundation systems be placed entirely on native stony material or 
approved structural fill consisting of imported “pit-run” or re-compacted stony site soil. Topsoil, 
fill, and any fine-grained flood plain deposits should be removed and building foundations 
should be placed entirely on native stony alluvium or approved structural fill. 
 
All footings should be placed below the frost line, including exterior footings for awnings and 
porches. The building code for Teton County requires that footings be placed at a minimum 
depth of 34 inches from finished grade, with a minimum foundation exposure of 6 inches above 
finished grade. 
 
Minor cracks in the foundation walls, floor slabs, and sheetrock are normal and should not be a 
cause for concern. A structural engineer should review the plans to check that adequate lateral 
restraint is provided to foundation walls by the floor joists.  
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Local codes regarding foundation ventilation and radon mitigation should be followed. The 
contractor shall be ultimately responsible for following local building regulations and codes. 

6.2 Site Preparation 
Prior to placement of structural fill, the site should be cleared and stripped of topsoil and 
organic debris. No brush, roots, frozen material, or other deleterious or unsuitable materials shall 
be incorporated in the foundation subgrade or structural fill. All exposed subgrade surfaces 
should be free of mounds and depressions which could prevent uniform compaction. If 
unexpected fills or obstructions are encountered during site clearing or excavation, such 
features should be removed and the excavation thoroughly cleaned prior to backfill placement 
and/or construction.  
 
If sand or fine-grained soils are observed in the foundation excavation, they should be removed 
and replaced with an approved structural fill, such as pit-run or native stony alluvium. The 
foundations should bear directly on the stony gravel and cobble alluvium or approved structural 
fill placed in direct contact with the stony alluvium.  
 
During excavation for the foundation footings, removal of large cobbles may disturb and loosen 
the surrounding material. All disturbed areas should be compacted with a smooth-drum 
vibratory roller, in vibratory mode with a minimum of three passes, prior to placement of 
structural fill and/or footing construction. The actual number of passes should be determined 
by observing whether the surface is yielding after each pass. If the surface appears to be 
yielding, the number of passes should be increased until a non-yielding condition is observed.  
 
All excavations and foundation subgrades should be observed by a representative of JG prior to 
fill or concrete placement, especially if questionable materials are exposed. Notice shall be 
provided at a minimum of 24 hours before the requested observation.  

6.3 Excavation and Cut Slope Stability 
OSHA regulations (29CFR1926) appear to classify the alluvial material at the site as Type C soil. 
For planning and design purposes, simple cut slopes should be no steeper than 1.5H:1V. The 
contractor shall be responsible for adherence to OSHA and other safety regulations by 
observing soil and groundwater conditions at the time of construction. 

6.4 Final Backfilling and Grading 
Properly compacted backfill and site drainage are important. Table 6-1 provides a method 
specification for compaction of stony material. If structural fill is used to achieve final grades, 
the fill may consist of select granular site material or imported pit run fill placed in horizontal 
lifts no greater than 12 inches loose thickness, as indicated by Table 6-1. Larger cobbles (> 4” 
diameter) should not be used as structural backfill, except as specified in Table 6-1.  
 
Stony fill will compact into a dense, strong, well-drained structural fill, and tight moisture 
control is usually not required. Table 6-1 presents a minimum number of passes for each 
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compactor type. The actual number of passes should be determined by observing compaction 
after each pass to determine if the surface is non-yielding. If the fill surface appears to be 
yielding, the number of passes should be increased until a non-yielding condition is observed. 
Once the final number of passes is determined, the method may be continued for the rest of 
the project as long as fill properties, groundwater levels, and subgrade soil conditions remain 
the same. It is important to establish a method specification as early in the construction as 
possible and apply it consistently for the entirety of the building pad construction. Jorgensen is 
available to observe lift thickness, number of passes, and equipment used to verify a non-
yielding state is achieved.  
 

Table 6-1: Compaction Parameters for Stony Fill 

Compactor Type Lift Thickness Maximum Particle Size Minimum Number 
of Passes 

5-ton vibratory 12 inches 9-inch* 3 
1.5-ton vibratory 9 inches 6-inch 5 

Hand-held 4 inches 4-inch 5 
* Occasional clasts to 12-inch are permitted, if encountered, but should not be nested. 
 
Exterior backfills should be placed as early as possible. However, do not over-compact exterior 
backfills against “green” foundation walls.  
 
Utility trenches should also be backfilled in lifts and lightly compacted. The stony soils will 
require a vibrating smooth-drum roller or vibratory plate (i.e., hoe-pack or “jumping jack”) for 
compaction. 

6.5 Interior Slabs-on-Grade 
Interior slabs should be at least 4 inches thick, and any slabs bearing vehicles should be at least 
6 inches thick, or as approved by a Structural Engineer. Minor floor cracking of slab-on-grade 
construction is difficult, if not impossible, to prevent. Such cracking is normal and should be 
expected to occur with time. Buildings are almost never free of cracks, and cracking is caused 
by many factors other than soil movement, such as concrete shrinkage or curling, or daily and 
seasonal variability in temperature and humidity.  
 
An impermeable layer (usually plastic) is suggested beneath interior slabs, underlain by 4 inches 
of clean drain gravel that will act as a capillary break to reduce dampness. Three articles from 
the American Concrete Institute (ACI) that discuss these options are listed in the References 
(Holland and Walker, 1998; Suprenant and Malisch, 1998 & 1999). We are able to offer 
additional guidance if requested. 
 
Two options are available to reduce the tendency for the concrete to crack or curl as it dries:  
 

1. A blotter layer may be placed under the slab. In the past, loose sand has been used for 
this purpose, but is no longer recommended. A cover of 4 inches of trimmable, 
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compactible, granular material may be placed over the impermeable layer to receive the 
concrete slab. This material usually consists of “crusher run material”, which varies in 
size from about 1.5-inch down to rock dust. Alternatively, 3 inches of compacted, fine-
graded material such as crusher fines or manufactured sand may be used. 
 

2. The blotter layer may be eliminated if the concrete is reinforced properly. The 
referenced article entitled “Controlling Curling and Cracking in Floors to Receive 
Coverings” provides a discussion of proper floor slab reinforcement. If the contractor 
needs additional guidance on reinforcement, a Structural Engineer should provide it. 

6.6 Exterior Slabs-on-Grade 
Exterior slabs such as driveways, patios, and sidewalks can move in response to changes in 
temperature, soil moisture, or subgrade freezing. Any fine-grained topsoil is potentially 
compressible and susceptible to frost heave. Any exterior flat work placed on these soils may 
perform poorly. Performance of exterior slabs at this site may be improved by compacting the 
surface of the native stony alluvium and seating the slab on at least 6 inches of road mix gravel 
(e.g., WYDOT Grading H).  
 
Exterior slabs should be at least 4 inches thick, 6 inches if supporting vehicles, or as approved 
by the Structural Engineer. Exterior slabs should not be tied to foundation walls. Any movement 
of exterior slabs may be transmitted to the foundation walls, resulting in damage. Posts for 
patios or other exterior columns should not bear on exterior slabs. If the slabs settle or rise, the 
movement can be transmitted to the post, resulting in damage to the structure. Expansion 
joints are recommended in all concrete flatwork.  

6.7 Crawlspace, Ventilation, and Radon 
Evaluation of radon was beyond the scope of work; local codes should be followed and 
specialty contractors employed, if necessary. The building contractor is ultimately responsible 
for following local building codes. Crawlspace ventilation to reduce moisture and potential 
accumulation of radon gas is required by code. Placing a Class 1 vapor retarder in the 
crawlspace may reduce ventilation opening area requirements. Care should be taken while 
installing such a vapor retarder to avoid water overtopping and thus compromising the system. 
A capillary break layer (see Section 6.5) may be necessary to accommodate a radon vent pipe. 

6.8 Reinforcing, Utilities Testing, and Concrete Considerations 
Footings, slabs, and foundation walls should be reinforced to resist differential movement. 
Consultation with a Structural Engineer to specify adequate reinforcement is suggested. Water 
and sewer lines should be pressure tested before backfilling. Exterior concrete should contain 
5% to 7% entrained air.  

6.9 Observation during Construction 
A representative of JG should observe construction of any foundation or drainage elements 
recommended in this report. Site grading, leak-proof testing, and soil compaction shall be 
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observed by a representative Jorgensen. Recommendations in this report are contingent upon 
our involvement. If any unexpected soils or conditions are revealed during construction, this 
office should be notified immediately to survey the conditions and make necessary 
modifications. 
 

7.0 LIMITATIONS 

This report has been prepared based on a limited amount of data. Actual site conditions may 
vary. The report is for single use and under no circumstances are the figures and text to be used 
separately. These services have been performed in a manner consistent with the level of care 
and skill ordinarily exercised by members of the profession currently practicing under similar 
conditions. No other warranty is made or implied. 
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APPENDIX A 
 

Test Pit Logs  



0.0-2.2ft  Sandy SILT: Moist, dark brown, soft to
medium stiff, massive, roots down to 2-ft [TOPSOIL]

2.2-4.0ft  Sandy GRAVEL/COBBLE: Slightly moist to
moist, tan and light grey with rusty blotches, medium
dense, stratified, 70-75% subangular to subrounded
gravel/cobble up to 15-in diameter, clayey silty sand
matrix, some scattered pieces of trash within upper 4-ft
[ALLUVIUM/FILL]

4.0-7.0ft  Sandy GRAVEL/COBBLE: Slightly moist to
wet, tan and light grey with rusty blotches, medium
dense, stratified, 70-75% subangular to subrounded
gravel/cobble up to 15-in diameter, clayey silty sand
matrix [ALLUVIUM]

Notes:
Groundwater encountered at 6.5-ft.
Pitwalls caving at 7-ft. Stopped at request.
4-in perforated standpipe installed to 7.0-ft. Stick up of
3.0-ft.
Backfilled with spoils.
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TEST HOLE LOCATION:   See site map

ELEVATION G.S. (ft.):

DRILL TYPE:   JD 310SJ HAMMER:

TOTAL DEPTH (ft.):   7 GROUNDWATER LEVEL (ft.):   6.5

DRILL CO:   Fish Creek Excavation DRILLER:   Bill

MEASURED FROM:   Ground surface

LOGGED BY:   lj

Jorgensen Geotechnical

Jackson, WY 83002

Telephone:  307-733-5150

Fax:   307-733-5187

PAGE  1  OF  1

DATE:   11/6/2017PROJECT NAME:   CWC - Veronica Lane

PROJECT LOCATION:   Jackson, Wyoming HOLE NO.:   JG-1/MW-1

TEST HOLE LOG
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0.0-1.9ft  Sandy SILT: Moist, dark brown, soft to
medium stiff, massive, roots down to 2-ft [TOPSOIL]

1.9-10.0ft  Sandy GRAVEL/COBBLE: Slightly moist to
wet, tan and light grey with rusty blotches, dense,
stratified, 70-75% subangular to subrounded
gravel/cobble up to 15-in diameter, clayey silty sand
matrix, rusty patches starting at 4-ft [ALLUVIUM]

Notes:
Groundwater encountered at 8.0-ft. Stopped at request.
4-in perforated standpipe installed to 10.0-ft. Stick up of
1.7-ft.
Backfilled with spoils.
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TEST HOLE LOCATION:   See site map

ELEVATION G.S. (ft.):

DRILL TYPE:   JD 310SJ HAMMER:

TOTAL DEPTH (ft.):   10 GROUNDWATER LEVEL (ft.):   8

DRILL CO:   Fish Creek Excavation DRILLER:   Bill

MEASURED FROM:   Ground surface

LOGGED BY:   lj

Jorgensen Geotechnical

Jackson, WY 83002

Telephone:  307-733-5150

Fax:   307-733-5187
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DATE:   11/6/2017PROJECT NAME:   CWC - Veronica Lane

PROJECT LOCATION:   Jackson, Wyoming HOLE NO.:   JG-2/MW-2
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APPENDIX B 
 

USGS Seismic Design  
Summary and Detailed Reports 
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Storm Runoff Calculations
253 Veronica Lane Apartments
7609-02 6/28/2021 JFL

The calculations are as follows:

The Undeveloped Site, 10-yr Event:

Drainage Area:
Total Area = 0.65 acre or 28,325 ft2

Runoff Coefficients
Landscaped Area 28,325 C = 0.2

Weighted Runoff Coefficient C = 0.20

Time of Concentration:
Lenth of flow path L = 240.00 ft
Surface Slope S = 0.57%
Runoff Coefficient C = 0.20
FAA Time of Concentration 1.8*(1.1-C)*(L^0.5)*(S^0.33)

t = 5 Minutes

Peak Run-off:
Runoff Coefficient C = 0.20
Rainfall Intensity i = 1.80 IN./HR.
Acreage A = 0.65 ACRES
Flow Q = 0.23 cfs

The Developed Site, 10-yr Event:

Drainage Area:
Total Area = 0.65 acre or 28,325 ft2

Runoff Coefficients
22% Paved Area 6,267 C = 0.9
66% Roof 18,664 C = 0.9
12% Landscaped Area 3,393 C = 0.2

Weighted Runoff Coefficient C = 0.82

Volume of Run-off for 10-year Storm Event:
C = 0.82
I = See Below in/hr
A = 28324.84 ft2

Q(out) = 0.00 ft3/s (Full Retention)
time time i Q Vol. in Vol. out Difference
(min) (sec) (in./hr.) (cfs) (cf) (cf) (cf)

0 0 0.00 0.00 0 0 0
5 300 1.80 0.96 289 0 289

10 600 1.42 0.76 456 0 456
15 900 1.19 0.64 573 0 573
20 1200 1.05 0.56 674 0 674
30 1800 0.83 0.44 799 0 799
40 2400 0.67 0.36 860 0 860
50 3000 0.57 0.31 915 0 915
60 3600 0.51 0.27 982 0 982
70 4200 0.47 0.25 1056 0 1056
80 4800 0.43 0.23 1104 0 1104
90 5400 0.40 0.21 1156 0 1156

100 6000 0.37 0.20 1188 0 1188
110 6600 0.35 0.19 1236 0 1236
120 7200 0.33 0.18 1271 0 1271

SUMMARY:

The required 10-yr storage volume is 1,271 cubic feet

The following runoff calculations are based on the Intensity-Duration-Frequency Curve Data presented in the 
Stormwater Management Standards section of the Town of Jackson Land Development Regulations. Calculations 
have been completed for the 10-yr storm event. Storm water runoff has been set to full retention due to no city 
connection.



Storm Runoff Calculations
253 Veronica Lane Apartments
7609-02 6/28/2021 JFL

The calculations are as follows:

The Undeveloped Site, 100-yr Event:

Drainage Area:
Total Area = 0.65 acre or 28,325 ft2

Runoff Coefficients
Landscaped Area 28,325 C = 0.2

Weighted Runoff Coefficient C = 0.20

Time of Concentration:
Lenth of flow path L = 240.00 ft
Surface Slope S = 0.57%
Runoff Coefficient C = 0.20
FAA Time of Concentration 1.8*(1.1-C)*(L^0.5)*(S^0.33)

t = 5 Minutes

Peak Run-off:
Runoff Coefficient C = 0.20
Rainfall Intensity i = 3.00 IN./HR.
Acreage A = 0.65 ACRES
Flow Q = 0.39 cfs

The Developed Site, 100-yr Event:

Drainage Area:
Total Area = 0.65 acre or 28,325 ft2

Runoff Coefficients
22% Paved Area 6,267 C = 0.9
66% Roof 18,664 C = 0.9
12% Landscaped Area 3,393 C = 0.2

Weighted Runoff Coefficient C = 0.82

Volume of Run-off for 100-year Storm Event:
C = 0.82
I = See Below in/hr
A = 28324.84 ft2

Q(out) = 0.00 ft3/s (Full Retention)
time time i Q Vol. in Vol. out Difference
(min) (sec) (in./hr.) (cfs) (cf) (cf) (cf)

0 0 0.00 0.00 0 0 0
5 300 3.00 1.61 482 0 482

10 600 2.33 1.25 748 0 748
15 900 1.90 1.02 915 0 915
20 1200 1.65 0.88 1060 0 1060
30 1800 1.30 0.70 1252 0 1252
40 2400 1.08 0.58 1387 0 1387
50 3000 0.95 0.51 1525 0 1525
60 3600 0.82 0.44 1580 0 1580
70 4200 0.74 0.40 1663 0 1663
80 4800 0.65 0.35 1670 0 1670
90 5400 0.61 0.33 1763 0 1763

100 6000 0.56 0.30 1798 0 1798
110 6600 0.52 0.28 1837 0 1837
120 7200 0.48 0.26 1849 0 1849

SUMMARY:

The required 100-yr storage volume is 1,849 cubic feet

The following runoff calculations are based on the Intensity-Duration-Frequency Curve Data presented in the 
Stormwater Management Standards section of the Town of Jackson Land Development Regulations. Calculations 
have been completed for the 100-yr storm event. Storm water runoff has been set to full retention due to no city 
connection.
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