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PLANNING COMMISSION MEETING STAFF REPORT 

 

 

DATE OF MEETING:  March 12, 2024 

 

NAME OF PROJECT: Whispering Creek Subdivision 

 

NAME OF APPLICANT: Berg Engineering 
 

OWNER OF RECORD: Cari Lane LLC and Jeremy Clark 

 

AGENDA ITEM: Preliminary Approval 

 

LOCATION OF ITEM: 515 Cari Lane 

 

ZONING DESIGNATION: R-1-15 

 

 

 

 

ITEM: 4 

 

Paul Berg, representative for Cari Lane LLC and Jeremy Clark, has submitted a 

preliminary application for a large-scale subdivision to be known as Whispering Creek 

Subdivision. The preliminary plan includes seven lots on 4.54 acres. The property is in 

the R-1-15 zone at approximately 515 West Cari Lane. 

 

 

BACKGROUND: 

 

This request is for preliminary approval of a large-scale subdivision on 4.54 acres and 

will contain seven lots. The seven lots proposed in the subdivision will obtain frontage 

along a new road built within the subdivision. The property is in the R-1-15 zone and all 

lots in the subdivision comply with the requirements of the code regarding frontage and 
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acreage. The proposed subdivision will combine two parcels (OMI-0186-0 and OMI-

0550-0) and the Cosper Subdivision. The Cosper Subdivision is a one lot plat that was 

recorded 5-31-2017. The plat will be vacated before the proposed subdivision may be 

recorded which requires approval by the City Council. There is one dwelling on the 

property that will be on lot 2 in the Whispering Creek Subdivision. 

 

This property was originally proposed for a subdivision in 2020 and was reviewed by 

both the Planning commission and the City Council. It was discovered through the review 

process that some alterations were made by the applicant to the floodplain and wetlands 

on the property. The City Council continued the item until outstanding issues could be 

addressed which included restoring the FEMA floodplain and wetlands back to their 

original condition.  

 

The applicant has submitted several documents that address the restoration of the 

floodplain and the wetlands on the property (see attached). These include the following: 

 

• Wetlands Disturbance Restoration Letter from Frontier Environmental 

Consultants 

• Whispering Creek Geotechnical Report by Gordon 

• Whispering Creek Wetlands Report & Request for Aquatic Resources Restoration 

• Whispering Creek Lot 3 Floodplain Study for Proposed Bridge Report 

 

 

There are three documents that staff has asked the applicant to provide that include the 

following: 

 

• Stream Alteration Permit for the vehicular bridge to Lot 3 for the sewer later and 

culinary water lateral 

• Army Corps of Engineer approval of the wetlands delineation on the property 

• A letter verifying that the FEMA Floodplain has been restored to its original 

condition 

 

 

LAND USE SUMMARY: 

 

• 4.54-acre property (per the application) 

o OMI-0186-0 – 1.22 acres 

o OMI-0550-0 – 2.25 acres 

o Cosper Subdivision 1.57 acres 

 

• R-1-15 zoning  

 

• Proposal contains seven lots 

 

• Access from Cari Lane 
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• Sensitive lands are present including floodplain and wetlands 

 

• The lots will connect to the Midway Sanitation District sewer, Midway City’s 

culinary water line, and Midway Irrigation Company’s secondary water line 

 

 

ANALYSIS: 

 

Access – Access will be from Cari Lane. A second access is not required because the 

cul-de-sac is less than 1,300’ in length and there are not more than 11 lots in the 

subdivision. The new road will create a four-way intersection on Cari Lane and 520 

West which accesses the Lodges at Snake Creek.  

 

Geotechnical Study – A Geotechnical Study has been submitted to the City and 

portions of that study are attached to the preliminary staff report. A copy of the entire 

report is available in the Planning Office for review.  

 

Sensitive lands – There are wetlands and FEMA floodplain areas in the proposed 

subdivision area. A wetland map has been submitted to the City along with a 

wetlands delineation and inventory investigation (please see attached). The code 

requires a 25’ buffer area for any structures and disturbance from any delineated 

wetlands. The buffer area has been included in the plans. The study has been 

submitted to the City and to the US Army Corp. of Engineers for their review and 

approval. As of the writing of this report, the City has not received information that 

the wetlands delineation report has been approved by the US Army Corp. 

 

The proposal includes FEMA flood zone areas including Zone AE (1% chance annual 

flood) which requires a 50’ setback. The 50’ setback has been marked on the plans 

from Zone AE. No structures may be located in this area, but the setback area may be 

filled and landscaped. Landscaping is allowed in the FEMA flood area, but nothing is 

allowed that will modify the FEMA flood zone, this includes not placing rocks or fill 

of any type in this area that impacts the topography of the floodplain. There is area in 

the subdivision that is designated Zone X which is area of the 500-year flood (0.2% 

annual chance flood) and is considered a low-risk area but there is flooding potential. 

Flood insurance is not federally required but it is recommended in the Zone X area. A 

note should be placed on the plat that advises future owners of lot 2, 4, and 5 of the 

potential flood hazards from a 500-year chance flood.  

 

Water Connection – The lots will connect to water lines that will be built by the 

developer and connect to the City’s water lines along Cari Lane. 

 

Sewer Connection – The lots will connect to Midway Sanitation District’s sewer lines 

located in the area. There is a sewer lateral that crosses the property from the home at 

465 West Cari Lane. The proposed plan is to reroute the lateral to the new sewer main 

that will be built under the new road in the subdivision. The location of the lateral 

will be required to be shown on the plat.  
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Secondary Water Connection – The lots will connect to Midway Irrigation 

Company’s secondary water system which is already servicing the property. Laterals 

will be created for all seven lots. Secondary water meters are required for each lateral.  

 

Trails – There are no planned trails on the Trail System Master Plan in the proposal 

area. 5’ sidewalks will be included on both sides of the proposed street and around the 

cul-de-sac.  

 

Public Street – The developer will build the proposed road that will create access and 

frontage for the development. The right-of-way will be 56’ wide except where it will 

extend at the bulb of the cul-de-sac to 90’. The street will be 26’, with modified curb, 

5’ park strips, and 5’ sidewalks.  

 

Open Space – Because the property is less than six acres there is not an open space 

requirement. The proposed plan does include common area on both sides of the road 

that will be built to access the subdivision where it connects with Cari Lane. A 

Homeowners’ Association will need to be created to manage the common area.  

 

100’ Setback Requirement – The subdivision code requires a 100’ setback from the 

edge of the right-of-way from Cari Lane for any structures. The setback line will be 

noted on the plat so no structures, including accessory structures, are placed in this 

area.  

 

Lot 3 Access – The driveway for lot 3 will cross Snake Creek and a Stream Alteration 

Permit and a Zero Rise Analysis is required for the crossing. The developer must 

build the crossing to lot 3 as part of the subdivision infrastructure.  

 

Existing Dwelling – The existing dwelling that will be located on Lot 2 is 

nonconforming to the current code regarding the 50’ setback required from the AE 

floodplain. If the dwelling is demolished, the new structure will need to comply with 

the required 50’ setback from the floodplain as shown on the plat. If an addition is 

added to the existing dwelling, the new addition must comply with the 50’ setback 

from the floodplain as shown on the plat.    

 

 

WATER BOARD RECOMMENDATION: 

 

The Water Board has recommended that 6.8-acre feet are tendered to the City before the 

recording of the plat based on the formula below. The Water Board also recommended 

secondary water meters are installed on each lot. 

 

• 4.54-acre parcel (197,762 sq. ft.) 

• Irrigated area 

• Lots – 162,231 sq. ft. (3.72 acres) 

• Park strip – 8,276 sq. ft. (0.19 acres) 
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• Common area – 5,896 sq. ft. (0.14 acres) 

• Impervious area for lots 

• 56,000 sq. ft. (7 x 8,000) 

• Total irrigated acreage 

• 2.76 x 3 = 8.28-acre feet 

• 7 culinary connections 

• 5.6-acre feet (7 x .8) 

• Credits 

• Cosper – 6 acre feet 

• Existing dwelling – 1.5 acre feet 

• 13.9 acre feet requirement 

 

• 6.4 acre feet (13.9 – 6 – 1.5 = 6.4) 

 

 

POSSIBLE FINDINGS: 

 

• The proposal does meet the intent of the General Plan for the R-1-15 zone 

 

• The proposal does comply with the land use requirements of the R-1-15 zone 

 

• Sensitive lands on the property and setbacks will be included on the plat along 

with notes informing future lot owners of any risk 

 

• The City has not received approval of the wetlands study by the Army Corps of 

Engineers 

 

• A stream alteration permit is required for the driveway crossing on lot 3 

 

 

ALTERNATIVE ACTIONS: 

 

1. Recommendation for Approval (conditional).  This action may be taken if the 

Planning Commission finds that conditions placed on the approval can resolve 

any outstanding issues. 

 

a. Accept staff report 

b. List accepted findings 

c. Place condition(s) 
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2. Continuance.  This action may be taken if the Planning Commission finds that 

there are unresolved issues. 

 

a. Accept staff report 

b. List accepted findings 

c. Reasons for continuance 

i. Unresolved issues that must be addressed 

d. Date when the item will be heard again 

 

 

3. Recommendation for Denial.  This action may be taken if the Planning 

Commission that the request does not meet the intent of the ordinance. 

 

a. Accept staff report 

b. List accepted findings 

c. Reasons for denial 

 

 

PROPOSED CONDITIONS: 

 

1. A wetlands study must be approved by the Army Corps of Engineers before the 

item is placed on an agenda for preliminary approval by the City Council. 

 

2. A stream alteration permit must be approved before the item is placed on an 

agenda for preliminary approval by the City Council. 

 

3. A note shall be placed on the plat that advises future owners of lots 2, 4 and 5 of 

the potential flood hazards from a 500-year flood. 

 

4. The developer must build the driveway crossing in lot 3 as part of the subdivision 

infrastructure. 

 

5. A letter verifying that the FEMA Floodplain has been restored to its original 

condition must be submitted before the item is placed on an agenda for 

preliminary approval by the City Council. 

 

6. The plans must be updated to show the common area that borders Cari Lane in the 

plan submittal for final approval.  

 

7. An advisory notice must be recorded on Lots 2, 3, and 4 regarding the AE 

floodplain on the lots. The document will explain the limitations of what is 

allowed in the floodplain. The document will have language similar to the 

following: Landscaping is allowed in the FEMA AE flood area which includes 

planting grass, plants, and trees, but nothing is allowed that will modify the 

FEMA flood zone, this includes not grading or placing rocks or fill of any type in 

this area that impacts the topography of the floodplain. 







Our vision for the City of Midway is to be a place where citizens, businesses and civic leaders are partners in building a city that is family-oriented, 

aesthetically pleasing, safe, walkable and visitor friendly. A community that proudly enhances its small-town Swiss character and natural 

environment, as well as remaining fiscally responsible. 

 
 
 
 
 
 
 
 
 
 

 

Whispering Creek Subdivision Preliminary Approval 
 
February 4, 2024 
 
Michael Henke Midway City Planning Director, 
 
I have reviewed the plans for Whispering Creek Subdivision for compliance with the 2021 
International Fire Code (2021 IFC). I have no fire code concerns with these preliminary plans that 
have already been  approved by the Midway City Planning Commission and are now awaiting 
preliminary approval from the Midway City Council. 
 
I will perform a final approval fire review of the Whispering Creek Subdivision plans prior to final 
approval. 
 
 
 
 
Tex R. Couch CBO/MCP 
Midway City Building Official/Fire Marshal 
75 West 100 North 
Midway, Utah 84049 
tcouch@midwaycityut.org 
(435)654-3223 Ext. 107 
 

Midway City Corporation 
 

 

Mayor: Celeste T. Johnson 
 

City Council Members  

Lisa Christen • Jeffery Drury 

J.C. Simonsen • Steve Dougherty  

Kevin Payne 

75 North 100 West 

P.O. Box 277 
Midway, Utah 84049 

 

Phone: 435-654-3223 

Fax: 435-654-4120 
 

midwaycityut.org 

mailto:tcouch@midwaycityut.org
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Environmental Consultants 

 
Frontier Corporation USA 

221 N. Gateway Drive, Suite B 
Providence, Utah 84332 

(435) 753-9502 

November 17, 2023 

 

Hollis Jencks, Project Manager 

U.S. Army Corps of Engineers 

Utah Regulatory Office 

533 West 2600 South, Suite 150 

Bountiful, Utah  84010 

 

RE:   Cari Lane Fill Removal and Wetlands Restoration Project As-Built Report 

 Midway, Wasatch County, Utah 

 USACE Project Number: SPK-2020-0040 

 EPA Docket Number CWA-08-2022-0004 

 

Dear Mr. Jencks: 

 

The purpose of this letter report is to provide as-built documentation for the Cari Lane Fill 

Removal and Wetlands Restoration Project located in Midway, Wasatch County, Utah (Figure 1). 

The restoration plan was implemented in accordance with the U.S. Environmental Protection 

Agency’s (EPA) administrative order for compliance on consent (AOC) to wetlands and other 

waters of the United States caused by unpermitted discharges of dredged or fill material at Section 

27, Township 3 South, Range 4 East on property owned by Jeremy Clark and Cari Lane, LLC 

(Figure 2). Additionally, the restoration plan was implemented following U.S. Army Corps of 

Engineers (USACE) nationwide permit (NWP 32) for enforcement actions issued by your office 

dated August 21, 2023. 

 

The restoration project entails the removal of fill from and alleged wetland area and back filling of 

a pond that was excavated in an alleged wetland area that borders Snake Creek. The fill removal 

and wetlands restoration was done following the EPA- and USACE-approved “Fill Removal and 

Wetland Restoration Plan for the matter of Jeremy Clark and Cari Lane LLC,” dated January 30, 

2023, prepared by Frontier Corporation USA (Frontier). 

 

Frontier was on-site in September 2023 to provide guidance for the installation of best 

management practices, removal of fill from designated areas, back-filling of an excavated pond, 

recontouring of restored wetland areas, and application or revegetation seed mixes.  Figure 3 

shows an as-built restoration map showing photo points locations for the attached photolog that 

documents the restoration work.  On September 15, in accordance with the agency approved 

restoration plan, approximately 0.09 acres of fill was removed from the designated wetlands 

restoration area and 0.02 acres of excavated pond was backfilled after the removal of the rock 

embankment to restore a total of approximately 0.11 acres of wetlands.  A wetland seed mix and a 

separate upland seed mix were applied on September 26 using a hydroseed method to revegetate 

the restored wetlands and adjacent upland areas that were temporarily disturbed during the 

restoration work.  Copies of the wetland and upland revegetation seed mixes are attached with 

this report for reference. 

 

 



Hollis Jencks 

U.S. Army Corps of Engineers 

November 17, 2023 

Page 2 of 2 

 

 

The restoration construction work and reseeding has been implemented in accordance with the 

restoration plan.  The attached photo log shows the restoration work in progress; it shows final 

grading of the two restored wetland areas, and it shows the site after the hydroseeding was 

completed.  

 

Post-construction performance monitoring to track the success of the wetlands restoration work 

will begin in the late-spring/early-summer of 2024.    

 

Please feel free to contact me at dwenger@frontiercorp.net if you have any questions about this 

as-built report for the Cari Lane Fill Removal and Wetlands Restoration Project 

 

Sincerely, 

 

Frontier Corporation USA 

 
Dennis C. Wenger 

Senior Wetlands Ecologist 

Principal 

 
CC:  

Rebecca Little Owl – EPA 

Jeremy Clark – Cari Lane, LLC 

 

Attachments: 

Figure 1.  Site Vicinity Map – 1:100,000 scale USGS topo 

Figure 2.  Project Area Location Map – 1:24,000 scale USGS topo 

Figure 3.  As-Built Map – 1 inch = 60 feet scale aerial overlay  

Wetlands revegetation seed mix 

Uplands revegetation seed mix 

As-Built Photo log dated September 15 and 26, 2023 

mailto:dwenger@frontiercorp.net
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Sold To: 
Jeremy CLark
PO Box 195
Midway, UT
84049

Ship To: 
Jeremy CLark
535 Cari Lane
Midway, UT
84049

INVOICE Invoice Date:
05-Sep-23

Invoice Number:1-74434
(please show this invoice number on all

payments)

Project: Wetlands Restoration - Wetland Mix

Terms: Customer P.O. Ordered By:
Jeremy Clark

Phone Number:
719-330-7854

Customer Number:
GS237753

Shipper:
UPS

Freight:
Prepaid/Collect

Prepaid

FOB:
Origin

Sales Rep:
Jason Stettler

Date Shipped:
05-Sep-23

Quantity Shipped
Pricing PLS Bulk Description Variety Price Total
*** MIX # 249821 Wetland Mix ***

PLS # 0.02 0.02 Juncus balticus
Rush, Baltic VNS

PLS # 0.02 0.02 Juncus torreyi
Torrey's rush VNS

PLS # 0.06 0.06 Astragalus canadensis
Milkvetch, Canada VNS

PLS # 0.06 0.06 Alopecurus arundinaceus
Creeping foxtail Garrison

PLS # 0.24 0.27 Poa palustris
Bluegrass, Fowl VNS

PLS # 0.24 0.29 Hordeum brachyantherum
Meadow barley VNS

PLS # 0.48 0.55 Carex aquatilis
Water sedge VNS

PLS # 0.48 0.52 CAREX NEBRASCENSIS
Sedge, Nebraska VNS

PLS # 0.97 1.05 Carex rostrata
Sedge, Beaked VNS

*** Mix continued on next page ***

 



INVOICE Invoice Date:
05-Sep-23

Invoice Number:1-74434
(please show this invoice number on all

payments)

Project: Wetlands Restoration - Wetland Mix

Quantity Shipped
Pricing PLS Bulk Description Variety Price Total
*** MIX # 249821 Wetland Mix (Continued) ***

PLS # 1.21 1.44 Schoenoplectus acutus spp. Acutus
Bullrush, Hardstem VNS

PLS # 1.21 1.39 Schoenoplectus americanus
Bullrush, Three Square VNS

MIX SUBTOTAL (5 PLS # @ $ 88.3600 Per PLS #): $ 441.80

Notes: PAID VISA AUTH 0626D 1Z8405510341294976

$491.33 paid by Visa

 

Subtotal: 441.80
Freight: 17.50

Sales Tax: 32.03

GRAND TOTAL: $ 491.33
PLEASE PAY PER THIS INVOICE. NO STATEMENT WILL BE SENT.

 





Sold To: 
Jeremy CLark
PO Box 195
Midway, UT
84049

Ship To: 
Jeremy CLark
535 Cari Lane
Midway, UT
84049

INVOICE Invoice Date:
05-Sep-23

Invoice Number:1-74432
(please show this invoice number on all

payments)

Project: Wetlands Restoration - Upland Mix

Terms: Customer P.O. Ordered By:
Jeremy Clark

Phone Number:
719-330-7854

Customer Number:
GS237753

Shipper:
UPS

Freight:
Prepaid/Collect

Prepaid

FOB:
Origin

Sales Rep:
Jason Stettler

Date Shipped:
05-Sep-23

Quantity Shipped
Pricing PLS Bulk Description Variety Price Total
*** MIX # 249814 Upland Mix ***

PLS # 1.33 1.39 Elymus lanceolatus ssp. psammophilus
Streambank wheatgrass Sodar

PLS # 0.67 0.70 Festuca idahoensis
Fescue, Idaho Joseph

PLS # 0.67 0.75 Melilotus officinalis
Sweetclover Yellow Blossom

PLS # 1.00 1.09 Poa secunda
Sandberg bluegrass Mountain Home

PLS # 1.00 1.11 Elymus trachycaulus ssp. trachycaulus
Slender wheatgrass Pryor

PLS # 0.33 0.35 Agropyron cristatum
Crested wheatgrass Ephraim

MIX SUBTOTAL (5 PLS # @ $ 7.1320 Per PLS #): $ 35.66

 



INVOICE Invoice Date:
05-Sep-23

Invoice Number:1-74432
(please show this invoice number on all

payments)

Project: Wetlands Restoration - Upland Mix

Notes: PAID VISA AUTH 01853D 1Z8405510341294976

$55.75 paid by Visa

 

Subtotal: 35.66
Freight: 17.50

Sales Tax: 2.59

GRAND TOTAL: $ 55.75
PLEASE PAY PER THIS INVOICE. NO STATEMENT WILL BE SENT.

 





SPK-2020-00404
Jeremy Clark & Cari Lane LLC Fill Removal and Wetland Restoration As-Built
Midway, Wasatch County, Utah

Frontier Corporation USA
November 2023

Cari Lane Fill Removal and Wetlands Restoration As-Built Photos
Approximately 0.3-acre Restoration Area

Photos taken September 15, & September 26, 2023 - Photolog   

Photo 1. South view of fill removal in progress. Photo taken September 15, 2023.    

1

Photo 2. South view of on-going removal of the rock wall around the pond for backfilling. Photo taken
September 15, 2023.       

Photo 3. Northeast view of pond backfilling in progress. Photo taken September 15, 2023.    

Drainage DitchDrainage Ditch



SPK-2020-00404
Jeremy Clark & Cari Lane LLC Fill Removal and Wetland Restoration As-Built
Midway, Wasatch County, Utah

Frontier Corporation USA
November 2023

Cari Lane Fill Removal and Wetlands Restoration As-Built Photos
Approximately 0.3-acre Restoration Area

Photos taken September 15, & September 26, 2023 - Photolog   

Hoytsville RdHoytsville Rd

 2

Photo 4a.South view of pond backfill being leveled
using a laser-level. Photo taken September 15, 2023.      

Photo 5. North view of backfilled pond (left), the straw bale BMP used to keep fill from entering Snake Creek
(center), and fill removal area (right). Photo taken September 15, 2023.    

Photo 6a. Southwest view of laser-level being
used to ensure proper depth of fill to remove
in fill removal area. Photo taken on September
15, 2023.    
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Photo 4b. South view of straw bale BMP to protect
Snake Creek during back-fill of pond. Photo taken 
September 15, 2023.      

Photo 6b. Southwest view of straw bale BMP placed
in fill removal area to protect Snake Creek. Photo 
taken on September 15, 2023.    

Straw bale BMPStraw bale BMP
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Photo 7. East view of completed fill removal in the fill removal area. Photo taken on September 15, 2023.  

Photo 8. South view of re-seeding done in uplands
east of fill removal area. Photo taken September 26, 
2023.    
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Photo 9. West view of re-seeding in uplands adjacent
to fill removal area (foreground) and area used to access
and fill pond (background). Photo taken September 26, 
2023.    

Photo 10.  South view of re-seeding done in back-filled
pond to re-vegetate restored wetland. Photo taken 
September 26, 2023.    

Photo 11. West view of re-seeding in fill removal 
area to re-vegetate restored wetland.  Photo taken 
September 26, 2023.    
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REQUEST FOR AQUATIC RESOURCES DELINEATION VERIFICATION  

OR JURISDICTIONAL DETERMINATION 

A separate jurisdictional determination (JD) is not necessary to process a permit. An Approved Jurisdictional Determination (AJD) is 

required to definitively determine the extent of waters of the U.S. and is generally used to disclaim jurisdiction over aquatic resources 

that are not waters of the U.S., in cases where the review area contains no aquatic resources, and in cases when the recipient wishes 

to challenge the water of the U.S. determination on appeal. Either an Aquatic Resources Delineation Verification or a Preliminary 

Jurisdictional Determination (PJD) may be used when the recipient wishes to assume that aquatic resources are waters of the U.S. for 

the purposes of permitting. In some circumstances an AJD may require more information, a greater level of effort, and more time to 

produce. If you are unsure which product to request, please speak with your project manager or call the Sacramento District’s general 

information line at (916) 557-5250. 

I am requesting the product indicated below from the U.S. Army Corps of Engineers, Sacramento District, for the review area located at: 

Street Address: ________________________________________ City: ____________________   County: ___________________   
State: ______ Zip: ___________  Section: ______  Township: _______  Range: _______  
Latitude (decimal degrees):_______________   Longitude (decimal degrees): _______________  
The approximate size of the review area for the JD is _________ acres. (Please attach location map) 

Choose one: 
I own the review area 
I hold an easement or development rights over the review area

 I lease the review area 
I plan to purchase the review area 
I am an agent/consultant acting on behalf of the requestor 
Other: _________________________________________ 

Choose one product: 
     I am requesting an Aquatic Resources Delineation Verification 
     I am requesting an Approved JD 
     I am requesting a Preliminary JD  
     I am requesting additional information to inform my decision 

about which product to request 

Reason for request: (check all that apply) 
I need information concerning aquatic resources within the review area for planning purposes. 
I intend to construct/develop a project or perform activities in this review area which would be designed to avoid all aquatic       

resources.  
I intend to construct/develop a project or perform activities in this review area which would be designed to avoid those aquatic 

resources determined to be waters of the U.S. 
I intend to construct/develop a project or perform activities in this review area which may require authorization from the Corps; this 

request is accompanied by my permit application. 
I intend to construct/develop a project or perform activities in a navigable water of the U.S. which is included on the district’s list of 

navigable waters under Section 10 of the Rivers and Harbors Act of 1899 and/or is subject to the ebb and flow of the tide.  
My lender, insurer, investors, local unit of government, etc. has indicated that an aquatic resources delineation verification is 

inadequate and is requiring a jurisdictional determination. 
I intend to contest jurisdiction over particular aquatic resources and request the Corps confirm that these aquatic resources are or 

are not waters of the U.S. 
I believe that the review area may be comprised entirely of dry land. 
Other: __________________________________________________________________________________________________ 

Attached Information: 
Maps depicting the general location and aquatic resources within the review area consistent with Map and Drawing Standards for 

the South Pacific Division Regulatory Program (Public Notice February 2016, 
http://www.spd.usace.army.mil/Missions/Regulatory/Public-Notices-and-References/Article/651327/updated-map-and-drawing-
standards/)  

Aquatic Resources Delineation Report, if available, consistent with the Sacramento District’s Minimum Standards for Acceptance 
(Public Notice January 2016, http://1.usa.gov/1V68IYa) 

By signing below, you are indicating that you have the authority, or are acting as the duly authorized agent of a person or entity with 
such authority, to and do hereby grant Corps personnel right of entry to legally access the review area.  Your signature shall be an 
affirmation that you possess the requisite property rights for this request on the subject property. 
 
*Signature: ____________________________________    Date: _________________  
Name: _______________________________________  Company name: _______________________________________________ 
Address: ___________________________________________________________________________________________________ 

        ___________________________________________________________________________________________________ 
Telephone: __________________________________  Email:_________________________________________________________ 

*Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory 

Program of the U.S. Army Corps of Engineers; Final Rule for 33 CFR Parts 320-332.   
Principal Purpose: The information that you provide will be used in evaluating your request to determine whether there are any aquatic resources within the project area subject to federal jurisdiction 

under the regulatory authorities referenced above.   
Routine Uses: This information may be shared with the Department of Justice and other federal, state, and local government agencies, and the public, and may be made available as part of a public 

notice as required by federal law.  Your name and property location where federal jurisdiction is to be determined will be included in the approved jurisdictional determination (AJD), which will be made 
available to the public on the District's website and on the Headquarters USACE website.   
Disclosure: Submission of requested information is voluntary; however, if information is not provided, the request for an AJD cannot be evaluated nor can an AJD be issued. 

535 Cari Lane Midway Wasatch

Utah 84049 27 3S 4E

 40.528449° -111.483788°

5/6/2020

Jeremy Cark Cari Lane LLC

PO Box 195

Midway, UT 84049

719-330-7854 clarkj1229@gmail.com

✔

✔

✔

✔✔

http://www.spd.usace.army.mil/Missions/Regulatory/Public-Notices-and-References/Article/651327/updated-map-and-drawing-standards/
http://www.spd.usace.army.mil/Missions/Regulatory/Public-Notices-and-References/Article/651327/updated-map-and-drawing-standards/
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1.0  INTRODUCTION 

1.1 INTRODUCTION 
This report presents the results of a wetlands delineation and inventory investigation conducted for the 
proposed project identified as the Whispering Creek Estates development, located at approximately 530 
West and Whispering Creek, south of Whispering Creek in Midway City, Wasatch County, Utah.  The 
property is approximately 4.8-acres located in Wasatch County, Utah.  The site is located within Section 
27 Township 3 South, Range 4 East in Wasatch County (see Figure 1).  The approximate mid-point of the 
site lies at 40.528449o latitude and -111.483788o longitude. 

The investigation was performed to determine the extent of areas considered to be potential impacts to 
waters of the U.S. (WOUS) and special aquatic sites which could result as a part of the proposed 
development.  The delineation field work was conducted on May 1, 2020 at the request of the client.  The 
purpose of this report is to document the results of that delineation. 
 
Upon completion of a field visit with Samuel Bohannon and Mike Pectol of USACE (June 4, 2020), 4 
additional test pits were dug along the northern boundary of the wetland areas to establish the 
presence/absence of histosols.  This field work was completed on June 18, 2020. 

1.2 DIRECTIONS TO DELINEATION STUDY AREA 
 
The delineation study area is located approximately 1.3-miles northwest of Midway City, Utah. The study 
area can be accessed from Salt Lake City by traveling east on Interstate 80 to Silver Creek Junction (Hwy-
40).  From the interchange, travel south on Hwy-40 to the River Road Intersection, take River Road 
southwest approximately 3 miles to the roundabout.  Exit the roundabout on Burgi Lane, and travel west 
along Burgi Lane, as Burgi Lane bends north to become Whispering Creek, the proposed project will be 
located on the south side of the road at approximately 530 West. The property is the mainly undeveloped 
area on the south side of the road.  

1.3 SITE DESCRIPTION 

1.3.1 General Site Conditions 
The delineation study area is located within the Rocky Mountain Forests and Rangeland- LRR E of the 
greater Wasatch and Uinta Mountains Ecoregion (USACE, 2010).  The site has an average annual 
precipitation of 15.99 inches of total precipitation according to historical climate data provided by 
Western Regional Climate Centers (WRCC, 2020).  The topography of the delineation study area gently 
slopes from north to south, with a southern facing aspect.  Snake Creek bisects the proposed development 
running south through the project.  In 2019, a small manmade pond was created from water flowing in 
Snake Creek. From the pond, Snake Creek flows southwest out of the project area, with a small canal 
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taking a share of water and flowing to the south east.  Several small wetland areas and seeps are 
associated with this creek system.   

1.3.2 National Wetland Inventory Information 
National Wetlands Inventory (NWI) data was obtained from U.S. Fish and Wildlife Service which shows 
potential wetlands within the delineation study area (see Figure 2).  NWI data does not necessarily reflect 
conditions on site, so each feature identified on the NWI map was surveyed extensively to determine if 
the area met all three wetland parameters (vegetation, soils, and hydrology) necessary for classification 
as a wetland.  For delineation results refer to Section 4.0 and Figure 8. 

1.3.3 Vegetation 
The vegetation within the delineation study area consists mainly of grasses and riverine trees.  Along the 
creek corridor, Maple, Birch, Willow, Hawthorn, Cottonwood and hydrophytic plants are typically mixed 
with wetland grasses and sedges.  Refer to Table 1 below for a list of dominant plants observed within the 
delineation study area with their corresponding wetland indicator status. 

 
Table 1 – Dominant Vegetation Observed within the Delineation Study Area 

Scientific Name Common Name Indicator Status 
Dominant Wetland Plants 

Cyperacear fam. Sedges OBL (var) 
Eleocharis palustris Common spikerush OBL 
Cornus alba Redosier Dogwood FACW 
Typha spp Cattails OBL 
Phalaris angusta Timothy Canary Grass FACW 
Juncus spp Rushes FACW 
Betula spp. Birch FACW (var) 
Salix spp. Willow FACW 
Poa spp. Bluegrass FAC 
Phragmites australis Phragmites FACW 
Lemna minor Duck Weed OBL 
Populus spp. Cottonwood FACW 
Crataegus douglasii Black Hawthorn FAC 
Rumex crispis Curly dock FAC 
Eleocharis palustris Common Spikerush OBL 
Acer negunda Boxelder FAC 
Urtica dioica Stinging Nettle FAC 

 
Dominant Upland Plants 

Dactylis glomerate Orchard Grass FACU 
Bromus tectorum Cheatgrass FACU 
Arctium minus Burdock UPL 
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1.3.4 Soils 
Soil survey information compiled by the National Resources Conservation Service (NRCS) identifies 2 soil 
series within the study area (see Appendix B – Custom Soils Resources Report and Figure 3).  Kovich loam 
soils are mapped entirely for this study area. The map unit names of Kovich loam and Kovich loam (deep 
water table variant) are both found in the project area.  These units average 1-3% slopes on stream 
terraces, and are poorly drained with moderately high to high capacity to transmit water. The NRCS soil 
series descriptions provide general observations whereas the actual site conditions were recorded on the 
wetland determination data forms. (See Appendix C).  

1.3.5 Hydrology 
The delineation study area is situated in the drainage are of the Lake Creek-Provo River Watershed (HUC 
16020203), the proposed project is located in the 6th level subwatershed identified as Snake Creek HUC 
12 (HUC 160202030305), which flows south approximately 4 miles into Deer Creek Reservoir (AGRC, 
2020). Snake Creek is the main water feature located through the rough center of the property and 
ultimately discharges into Deer Creek Reservoir, contributing to the flow of the middle and lower Provo 
River.  Near the southern border of the project area, Midway Irrigation Company has a canal that removes 
water from Snake Creek for agricultural purposes.  

1.4 EXISTING FIELD CONDITIONS 
The delineation field work was conducted by Torrey Copfer and Joshua Call of Epic Engineering over the 
course of 1 day; May 1, 2020 at the request of the client.  The weather was sunny and dry with an overall 
high of 72oF.  No precipitation was recorded in or near the delineation study area during the 2 days prior 
to the commencement of the delineation field work.  As per the National Oceanic and Atmospheric 
Administration’s (NOAA) Palmer Drought Severity Index, over the past couple years, Utah has experienced 
moderate to severe drought conditions, with lower than average snowfall and precipitation.  Given these 
conditions and given these circumstances, conditions on site appeared to be typical for that time of year 
(NOAA, 2020). 

2.0 WATERS OF THE U.S. DELINEATION METHODOLOGY 

2.1 DELINEATION METHODOLOGY FOR WETLANDS 
The wetland delineation was completed in accordance with the U.S. Army Corps of Engineers’ (USACE) 
1987 Wetland Delineation Manual (USACE, 1987) and the 2010 Western Mountain Regional Supplement 
(USACE, 2010). Where a determination of the ordinary high-water mark (OHWM) is included, the 
assessment is conducted with use of the latest OHWM field guide (USACE, 2014).  All potential wetland 
areas were verified for wetland indicators as established in the above delineation manuals.  The 
examination for wetlands was based on three parameters: vegetation, soils, and hydrologic features.  At 
each data point, each of these parameters must exhibit wetland characteristics for that point to be within 
the wetland boundary.  The following procedures were implemented and recorded in the attached data 
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sheets (see Appendix C).  Photographs were also taken to document each sample point (see Appendix D 
– photos).  

2.1.1 Hydrophytic Vegetation 
All plant species within a five-foot radius area at each sample point were recorded.  The relative percent 
cover for each species was determined by estimating aerial cover.  The indicator status of each species 
was determined using the Western Mountains 2016 Wetland Plant List (USACE 2016).  Vegetation species 
comprising of at least 20% of the total aerial cover in its stratum were considered dominant, following the 
guidelines of the USACE 50/20 rule.  If more than 50% of the dominant plant species had an indicator 
status of obligate wetland species (OBL), facultative wetland species (FACW), or facultative species (FAC), 
the sample point met the hydrophytic vegetation parameter.  In addition to the 50/20 rule, each sample 
point was analyzed using the prevalence index worksheet to ensure data integrity and accurate sampling.  
In accordance with USACE standards, a sampling point with a prevalence index rating of less than or equal 
to 3.0 was considered to meet the hydrophytic vegetation parameter. 

2.1.2 Hydric Soils 
At each sample point, a soil pit was dug to a depth of 18-inches (where able) to assess soil characteristics 
and water conditions.  A profile of the soil pit was used to determine soil color, texture, and moisture at 
different depths within the soil profile.  Color of the soil profile and any redox features were identified by 
comparing a moistened sample to the Munsell Soil Color Charts (Munsell, 2000).  Soil textures and 
moisture were determined by feeling the soil samples.  If the soil characteristics met one of the primary 
hydric soil indicators or two or more secondary hydric soil indicators identified in the Western Mountain 
Regional Supplement and the Feld Indicators of Hydric Soils in the U.S. Version 7 manual (USDA, 2010), 
the sample point met the hydric soils parameter. 

2.1.3 Wetland Hydrology 
Each soil pit was also examined for the presence or absence of hydrologic indicators.  These hydrologic 
indicators are described in the Supplement.  If it was determined that at least one primary hydrologic 
indicator or two or more secondary hydrologic indicators were present, the sample point met the 
hydrologic parameter. 

2.1.4 Wetland Boundary Determination Procedure 
The entirety of the proposed development of the property was walked to assess areas that exhibit obvious 
or questionable wetland indicators.  Several unofficial/unrecorded test holes were dug to quickly confirm 
soil and groundwater conditions if a questionable area was found.  No other potential areas were noted 
for detailed delineation or further test hole study except for the main area of focus and concern located 
west of Snake Creek along the creek channel of the target property. 
 
Sample points that met all three parameters (hydrophytic vegetation, hydric soils, and wetland hydrology) 
were classified as occurring in a wetland.  A second sample point, located in the adjacent upland, was then 
documented for the presence of the three indicators.  If the point did not meet all three parameters, the 
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point was classified as occurring in an upland.  The next step was to define the wetland boundary occurring 
between the wetland sample point and the upland sample point.  The boundary was based on the 
information gathered from the two sample points and observable changes in elevation and plant 
communities.  The wetland boundary and sample points were surveyed using a handheld GPS with sub-
meter accuracy and downloaded into ArcMAP to produce a map and shapefiles that show delineated 
wetland boundaries and sample point locations.  The acreages for each wetland polygon were calculated 
in ArcMAP and included on the map (Figure 7).  The Cowardin Classification (Cowardin et al., 1979) was 
used to designate the wetland type. 

3.0 DELINEATION RESULTS 
 
In total, three wetland areas were identified and delineated within the delineation study area; two areas 
of PEM1C classified wetlands were identified totaling 0.68 acres, while one area of impounded PABGx 
totaling 0.02 acres was also mapped.  In addition to the three wetland areas, 4 linear wetland features 
were identified and classified as PEM1A totaling 251 linear feet.  Snake Creek itself was identified and 
classified as R4SBC totaling 1,165 linear feet through our project area, Snake Creek typically contained 
rocky to bedrock bottom channels, with wetland vegetation   A diversion structure and canal taking water 
for the Midway Irrigation Company was identified and classified as R4SBCx, totaling 264 linear feet. The 
delineation results for all identified wetland areas are summarized in Table 2 and Figure 8.  The lengths of 
each of the channels identified in Figure 8 are summarized below.  A total of 1,680-feet of riverine features 
were mapped. 

 

Table 2 – Summary of Delineated Features 

Wetlands Data Riverine Data 
ID Code Area (ft2) ID Code Linear (Ft) 
1 PEM1C 27629.27 1 PEM1D 38.80 
2 PEM1C 2391.20 2 PEM1D 46.50 
3 PABGx 955.27 3 PEM1D 117.77 
   4 PEM1D 48.25 
   5 R4SBCx 263.50 
   6 R4SBC 1164.73 
 Total 30975.74  Total 1679.54 
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3.1 WETLANDS 
The transition line between wetlands and uplands across the delineation study area occurs mainly as a 
result of a difference in available water and depth in relation to the groundwater level from Snake Creek.  
Wetlands are found in the lowland areas of the creek area and low-lying areas where water seeps and 
springs are found along the western boundary of the site.  As shown above in Table 2, two general types 
of wetland areas were located from the study and can been seen if Figure 8, as well as described below in 
section 3.1.2.  

3.1.1 Riverine Wetlands 
Wetlands are mapped in the low lying areas adjacent to the bottom of the drainage channel.  They are 
isolated to pockets of deeper soil areas and lowland areas allow ponding of water, and shallow 
groundwater levels to support wetland indicators.  Shallow potrock was found in the creek channel 
through the project area. Snake creek was identified and noted to contain an OHWM no greater than 2-
feet above the bottom of channel. The smaller palustrine linear channels identified as PEM1D, IDs 1-4 are 
springs and weeps noted to be seasonal and are anticipated to only contain water during peak storm 
events and spring melting events.  The deeper soils collect and pond the water on the deeper underlying 
bedrock contacts and keep soils saturated throughout the drier times of the year. Cross sections were 
completed following the latest OHWM guide and can be seen in Figure 9. 

3.1.2 Ponding Wetland 
Wetlands mapped in areas where low lying areas slightly depressed or areas with minimal slopes have 
been created, allowing water to pond during storm and seasonal runoff events.  These areas are also 
continually saturated throughout the growing season as they are fed by seeps, springs and areas of 
shallow ground water. Soils typically remain saturated seasonally and between rain/runoff events to the 
extent to support wetland species. Two types of ponding wetlands were identified on the site, PEM1C and 
a manmade pond R4SBCx, with their respective size and location identified in Table 2 and in Figure 8. 

4.0 SUMMARY 
In total, three wetland areas were identified and delineated within the delineation study area consisting 
of a total of 0.70-acres, along with 1679.54 linear feet of riverine/linear channels.  The delineation results 
for all identified wetland areas are summarized in Table 2 and Figure 8 of this report.  All wetland sites 
met the indicators and criteria for wetland delineation.  Our team followed all current guidance found in 
the US Army Corps of Engineers reference materials (see References) while conducting the field work, and 
while writing this report. Epic Engineering appreciates the opportunity of providing environmental 
services on this project.  If Epic Engineering can answer questions or be of further service, please call. 
 

 



Wetlands Delineation and Inventory Investigation  Page 7  
Whispering Creek Estates 
Wasatch County, Utah 
June 2020 
 

 Epic Engineering 
 

Respectfully, 

Epic Engineering      
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Heber Valley Area, Utah - Parts of Wasatch 
and Utah Counties
Survey Area Data: Version 10, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 14, 2016—Nov 8, 
2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CrC Crooked Creek clay loam, 3 to 
10 percent slopes

1.8 9.1%

Cv Cudahy silt loam, cold variant 1.2 5.9%

Kc Kovich loam 9.6 47.3%

Km Kovich loam, deep water table 
variant

5.8 28.5%

SpB Spaa silt loam, 2 to 5 percent 
slopes

1.9 9.3%

Totals for Area of Interest 20.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

Custom Soil Resource Report
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The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Heber Valley Area, Utah - Parts of Wasatch and Utah Counties

CrC—Crooked Creek clay loam, 3 to 10 percent slopes

Map Unit Setting
National map unit symbol: jxp9
Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 40 to 45 degrees F
Frost-free period: 70 to 90 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Crooked creek and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Crooked Creek

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex

Typical profile
A11, A12 - 0 to 12 inches: clay loam
C1 - 12 to 23 inches: clay loam
C2 - 23 to 33 inches: silty clay
C3 - 33 to 42 inches: clay loam
C4 - 42 to 50 inches: clay
C5 - 50 to 70 inches: clay loam

Properties and qualities
Slope: 3 to 10 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Ecological site: Interzonal Wet Fresh Meadow (Sedge) (R047XA008UT)
Hydric soil rating: Yes

Custom Soil Resource Report
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Cv—Cudahy silt loam, cold variant

Map Unit Setting
National map unit symbol: jxpb
Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 40 to 45 degrees F
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cudahy and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cudahy

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave

Typical profile
A11 - 0 to 9 inches: silt loam
A12 - 9 to 16 inches: clay loam
C1 - 16 to 26 inches: silty clay loam
C2 - 26 to 30 inches: indurated
C3 - 30 to 60 inches: silty clay loam, loam, silt loam
C3 - 30 to 60 inches: 
C3 - 30 to 60 inches: 

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 20 to 40 inches to undefined
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.02 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 10.0
Available water storage in profile: Low (about 4.4 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: D
Ecological site: Interzonal Wet Fresh Meadow (Sedge) (R047XA008UT)
Hydric soil rating: Yes

Custom Soil Resource Report
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Minor Components

Rock land
Percent of map unit: 5 percent

Kc—Kovich loam

Map Unit Setting
National map unit symbol: jxqp
Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 40 to 45 degrees F
Farmland classification: Farmland of statewide importance

Map Unit Composition
Kovich and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kovich

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave

Typical profile
A11, A12 - 0 to 11 inches: loam
A13, A14 - 11 to 29 inches: loam
2C1 - 29 to 41 inches: extremely cobbly sandy clay loam
2C2 - 41 to 60 inches: extremely gravelly sand

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water storage in profile: Low (about 5.6 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: B/D
Ecological site: Interzonal Wet Fresh Meadow (Sedge) (R047XA008UT)
Hydric soil rating: Yes

Custom Soil Resource Report
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Minor Components

Peaty surface soils
Percent of map unit: 5 percent
Landform: Depressions
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: Interzonal Wet Fresh Meadow (Sedge) (R047XA008UT)
Hydric soil rating: Yes

Limey soils
Percent of map unit: 5 percent

Km—Kovich loam, deep water table variant

Map Unit Setting
National map unit symbol: jxqs
Elevation: 5,500 to 6,200 feet
Mean annual precipitation: 16 to 20 inches
Mean annual air temperature: 43 to 45 degrees F
Frost-free period: 70 to 90 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Kovich and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kovich

Setting
Landform: Flood plains, stream terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Linear
Across-slope shape: Concave

Typical profile
A1p, A12 - 0 to 16 inches: loam
C1 - 16 to 27 inches: silt loam
C2, C3 - 27 to 60 inches: loam

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: About 30 to 42 inches
Frequency of flooding: Rare

Custom Soil Resource Report
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Frequency of ponding: None
Available water storage in profile: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Hydrologic Soil Group: C
Ecological site: Interzonal Cold Semiwet Fresh Meadow (Meadow Sedge/Tufted 

Hairgrass) (R047XA004UT)
Hydric soil rating: No

Minor Components

Poorly drained soils
Percent of map unit: 5 percent
Landform: Depressions
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

SpB—Spaa silt loam, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol: jxrt
Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 40 to 45 degrees F
Farmland classification: Not prime farmland

Map Unit Composition
Spaa and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Spaa

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
Ap - 0 to 8 inches: silt loam
A12 - 8 to 15 inches: silt loam
C1 - 15 to 17 inches: loam
R - 17 to 21 inches: weathered bedrock

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Natural drainage class: Well drained

Custom Soil Resource Report
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Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 
low (0.00 to 0.06 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Very low (about 2.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: Mountain Shallow Loam (Mountain Big Sagebrush) 

(R047XA446UT)
Hydric soil rating: No

Minor Components

Deep soils
Percent of map unit: 5 percent

Custom Soil Resource Report
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5513 W 11000 N #435  

Highland, UT  84003 

December 12, 2023 

To:  Midway City Planning Department 

Attn:  Michael Henke, Floodplain Manager 

From:  Devin Earl – Rimrock Engineering & Development 

RE:  Clark Subdivision – Floodplain Development Analysis      

Mr. Henke 

This memo is regarding the floodplain along Snake Creek for the proposed bridge that will provide a 

driveway access across Snake Creek for a future residential lot located on current Wasatch County 

Parcel 00-0006-1817 with a physical address of approximately 535 Cari Lane, Midway, Utah. I have 

worked with Mr. Clark to complete a site visit and topographic survey of his property, to determine 

where the additional cross sections should be created to analyze the effects of the proposed bridge. 

I received a copy of the FEMA current effective hydraulic model and used that model in HEC-RAS 6.2 

software to add the new cross sections necessary to analyze the addition of the bridge. In the current 

effective model, the river stations for the area we are analyzing ranged from river station 23856.43 to 

25040.43 with 23856.43 being the downstream end of the analysis, which is section AP on FEMA FIRM 

Map 49051C0113E, and section 25040.43 being the upstream end of the analysis which is located just 

below Cari Lane as section AS shown on the previously referenced FIRM map.  The section of river that 

was analyzed is also shown on FEMA FIS #49051CV000A on panel 40P effective March 15, 2012.  

In order to analyze the impact of the new bridge, four new cross sections were added to the model that 

was previously updated in May of 2023 for the pedestrian bridge located near river station 24620 to 

create the corrected effective model. The previous model added cross sections being located at river 

station 24499, 24611, 24626, and 24884 which were unchanged in this analysis. The four new cross 

sections added to analyze the proposed driveway bridge were added at sections 24239, 24294, 24331, 

and 24467. The new cross sections were created using a combination of field survey and USGS available 

LiDAR data. The survey was completed in the North American Vertical Datum of 1988 (NAVD88) and was 

spatially referenced in the North American Datum of 1983 (NAD83). The LiDAR data used was the USGS 

one-meter x45y449 UT FEMAHQ B2 QL1 2018 with a publication date of 2020-03-30 which was available 

within the RAS-Mapper feature of HEC-RAS 6.2. The elevation data within this model are bare earth 

elevation values referenced to the North American Vertical Datum of 1988 (NAVD88) and are spatially 

referenced in North American Datum of 1983 (NAD83) which lines up with the survey data.  

Three different models were completed and were as follows: 

1. Current Effective Model with no changes 

2. Corrected Effective Model (adding 8 new cross sections & upstream pedestrian bridge) 

3. Proposed Project Model (adding the proposed bridge to the Corrected Effective Model) 

The Current Effective Model was run to check the model against the FIRM panel base flood elevations 

and to make sure the model was working. This model did not have any changes done to it and as such 

does not have elevations listed for the new cross sections in the area that we are analyzing.  
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The corrected effective model resulted in the addition of eight cross sections, one structure, and shifted 

two of the existing cross sections from the current effective model as those two sections improperly had 

an overlap. The first 4 sections and structure added were from the previous “Completed Project Model” 

from May of 2023 which analyzed the recently constructed pedestrian bridge. Those cross sections were 

located at river stations 24884, 24626, 24611, and 24499 with the bridge located at 24620. To analyze 

any effects from the proposed driveway bridge four additional cross sections were added at river 

stations 24239, 24294, 24331, and 24467 to create a baseline to see if the proposed structure would 

cause a rise in the floodplain. When adding the new cross sections there were two existing downstream 

cross sections located at station 24098.27 and 24181.7 that already overlapped improperly and made it 

difficult to add the new cross sections as the east side of the creek is on the inside of a bend where the 

cross sections converge as they are to be perpendicular to the flow path of the flood plain. In order to 

correct the existing overlap and allow enough room for the new cross sections to not overlap the 

sections were slightly shifted and cross section 24098.27 became section 24103 and cross section 

24181.7 became 24158. When the cross sections were adjusted, the elevations were also updated to 

match the recent survey so that the information would be as current as possible for the model. When 

corrected effective model was completed, it showed some changes to the current effective water 

surface elevations which was to be expected as additional data is being added to the model therefore 

making it more detailed and is the purpose for creating the corrected effective model.  The Corrected 

Effective model with the new cross sections was used as the new baseline to check for a rise with the 

proposed project.   

The Proposed Project Model was then created using the Corrected Effective Model and adding the 

proposed driveway bridge at river station 24326 which is to have a clear span of 35-feet and be 24-feet 

wide. The bridge will not have any negative disturbances in the flood plain as it is proposed to 

completely span the primary creek channel, and the bottom of the girders are to sit at a minimum of 1-

foot above the water surface elevation of the 100-year flood. The abutment on the west side of the 

creek will be located near the outer edge of the floodplain and the abutment on the east side of the 

creek will be approximately 25-feet within the floodplain where the flood waters would be expected to 

be moving slow due to shallow depth and thick existing vegetative cover. The initial modeling resulted in 

a very slight increase in water surface elevation immediately upstream of the bridge which can be offset 

by removing small amounts of material within the existing high-water mark in the main channel to 

create more of a trapezoidal channel with a flat bottom to allow for slightly greater capacity. When the 

model was updated to account for the minor improvements/removal of material from the channel the 

result was a slight drop in the floodplain elevations as seen in the Table 1 below. The slight drop in water 

surface elevation is due to a decrease in the wetted perimeter and the Manning’s roughness coefficients 

would improve along the bridge abutments which results in an overall slight improvement in flow. It is 

recommended that the channel grading modifications begin approximately 10-feet upstream from river 

station 24331 and carry a constant grade to the proposed elevations at river station 24294 for a total 

length of 47-feet. The cross sections in Appendix C show the proposed grading changes.   
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Table 1 – Summary of HEC-RAS Results for the 100-Year Flood Event (610 cfs) 

River Station 

Current 

Effective Model  

W.S.E. 

Corrected 

Effective Model 

W.S.E.  

Completed 

Project 

Model W.S.E. 

Delta 

W.S.E. 

25057.10 CARI LANE N/A N/A N/A N/A 

25040.43 5697.55 5697.54 5697.54 0.00 

24971.71 5695.24 5695.37 5695.37 0.00 

24884.00 N/A 5694.90 5694.90 0.00 

24626.00 N/A 5692.83 5692.83 0.00 

24620.00 BRIDGE N/A N/A N/A N/A 

24611.00 N/A 5692.55 5692.55 0.00 

24499.00 N/A 5691.58 5691.58 0.00 

24467.00 N/A 5691.22 5691.22 0.00 

24331.00 N/A 5689.35 5689.34 -0.01 

24326.00 DRIVEWAY N/A N/A N/A N/A 

24294.00 N/A 5688.83 5688.82 -0.01 

24239.00 N/A 5687.32 5687.32 0.00 

24181.70/24158.00 5686.24 5686.90 5686.90 0.00 

24098.27/24103.00 5685.76 5686.30 5686.30 0.00 

24058.81 5685.32 5685.28 5685.28 0.00 

24047.94 5685.05 5685.05 5685.05 0.00 

23998.78 5684.64 5684.64 5684.64 0.00 

23856.43 5683.16 5683.17 5683.17 0.00 

 

 

In summary the proposed bridge along with minor grading in the channel will result in zero rise to the 

base flood elevation at any point upstream or downstream of the project. The HEC-RAS result tables & 

profiles, proposed grading profiles, and the FEMA Firmette & FIS profile have been attached as 

appendices to this report. Copies of the HEC-RAS model may be obtained upon request. A state stream 

alteration permit will need to be obtained prior to work beginning within the stream banks.  

It should also be noted that development outside the designated floodway, but within the floodway 

fringe, is acceptable if it does not increase the base flood elevation by more than one foot. Please see 

the FEMA Guidance for Flood Risk Analysis and Mapping, November 2021 section 2.1 for additional 

information. Furthermore, it should be noted that the model is completed assuming that the stream 

channel both upstream and downstream of the project are free of debris or other blockages.  
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If any additional information is needed or for any questions, please feel free to reach me by phone at 

801-664-2947 or by email at dearl@re-n-d.com.  

Thank you, 

 

Devin Earl, P.E. 
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SCREENSHOT OF FIRM PANEL 49051C0113E FOR PROJECT AREA



SECTION MEAN 

WIDTH  AREA VELOCITY 

 (FEET)  (SQUARE  (FEET PER 

FEET)  SECOND)

Snake Creek

AA 14,449 26 81 7.7 5,548.0 5,548.0 5,548.0 0.0

AB 15,672 95 124 5.1 5,566.1 5,566.1 5,566.2 0.1

AC 16,460 123 173 3.6 5,576.9 5,576.9 5,577.7 0.8

AD 17,023 47 77 8.1 5,585.5 5,585.5 5,585.5 0.0

AE 17,378 25 110 6.1 5,588.3 5,588.3 5,588.6 0.3

 AF 17,925 49 128 4.8 5,596.4 5,596.4 5,597.2 0.8

AG 18,388 58 77 10.3 5,603.7 5,603.7 5,603.7 0.0

AH 18,476 88 124 5.8 5,606.7 5,606.7 5,606.8 0.1

AI 19,574 121 134 5.1 5,615.5 5,615.5 5,615.5 0.0

AJ 19,698 55 117 5.5 5,616.3 5,616.3 5,616.6 0.3

AK 20,648 23 63 10.0 5,625.8 5,625.8 5,625.9 0.1

AL 21,630 18 66 9.3 5,637.3 5,637.3 5,637.5 0.2

AM 22,183 86 110 5.6 5,654.4 5,654.4 5,654.5 0.1

AN 22,495 42 85 7.2 5,657.7 5,657.7 5,657.8 0.1

AO 23,382 26 72 8.5 5,676.0 5,676.0 5,676.1 0.1

AP 23,856 34 91 6.7 5,683.2 5,683.2 5,683.2 0.0

AQ 24,048 79 158 4.7 5,685.1 5,685.1 5,685.1 0.0

AR 24,972 44 104 5.9 5,695.2 5,695.2 5,695.9 0.7

AS 25,040 12 59 10.4 5,697.6 5,697.6 5,697.6 0.0

AT 25,324 88 171 3.6 5,701.8 5,701.8 5,701.8 0.0

AU 26,877 54 88 6.9 5,731.5 5,731.5 5,731.5 0.0

AV 28,232 82 85 9.4 5,753.8 5,753.8 5,753.8 0.0

AW 28,369 35 84 10.6 5,756.3 5,756.3 5,756.3 0.0

AX 28,466 63 192 3.2 5,760.6 5,760.6 5,761.0 0.4

     
1
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Appendix B - HEC-RAS Results



IMAGE 1 - FLOOD ANALYSIS AREA OVERVIEW



  

HEC-RAS  Plan: WLevee Final  Locations: User Defined     Profile: 100 YR

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Snake Creek Snake Creek 25040.43 100 YR 610.00 5692.77 5697.55 5697.55 5699.24 0.025786 10.43 58.49 17.49 1.01

Snake Creek Snake Creek 24971.71 100 YR 610.00 5691.94 5695.24 5695.11 5695.51 0.008277 5.14 214.00 253.53 0.60

Snake Creek Snake Creek 24181.7* 100 YR 610.00 5683.72 5686.24 5686.16 5686.78 0.015447 6.24 122.80 124.15 0.80

Snake Creek Snake Creek 24098.27 100 YR 610.00 5682.85 5685.76 5685.20 5685.98 0.005305 4.19 195.32 166.79 0.49

Snake Creek Snake Creek 24058.81 100 YR 610.00 5682.10 5685.32 5685.32 5685.64 0.020207 5.14 171.52 275.84 0.70

Snake Creek Snake Creek 24047.94 100 YR 610.00 5680.17 5685.05 5683.31 5685.39 0.006096 4.72 129.27 248.24 0.52

Snake Creek Snake Creek 23998.78 100 YR 610.00 5679.64 5684.64 5684.04 5685.07 0.006940 5.51 128.95 247.41 0.56

Snake Creek Snake Creek 23856.43 100 YR 610.00 5677.92 5683.16 5682.75 5683.86 0.009931 6.95 93.12 334.02 0.62

MODEL 1 - CURRENT EFFECTIVE MODEL SIMULATION RESULTS TABLE
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MODEL 1 - CURRENT EFFECTIVE MODEL STREAM PROFILE



  

HEC-RAS  Plan: 12-12 CORR EFF  Locations: User Defined     Profile: 100 YR

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Snake Creek Snake Creek 25040.43 100 YR 610.00 5692.77 5697.54 5697.54 5699.24 0.025807 10.43 58.47 17.49 1.01

Snake Creek Snake Creek 24971.71 100 YR 610.00 5691.94 5695.37 5695.57 0.005732 4.44 248.88 263.49 0.51

Snake Creek Snake Creek 24884   100 YR 610.00 5690.97 5694.90 5695.07 0.005338 3.94 209.43 252.03 0.47

Snake Creek Snake Creek 24626   100 YR 610.00 5688.22 5692.83 5692.83 5693.25 0.009041 6.31 180.00 190.43 0.60

Snake Creek Snake Creek 24620   Bridge

Snake Creek Snake Creek 24611   100 YR 610.00 5688.24 5692.55 5692.55 5692.95 0.008841 6.06 174.20 194.66 0.62

Snake Creek Snake Creek 24499   100 YR 610.00 5685.87 5691.58 5691.22 5691.96 0.005270 5.68 212.89 190.74 0.51

Snake Creek Snake Creek 24467   100 YR 610.00 5685.86 5691.22 5691.22 5691.71 0.006412 6.77 236.47 254.77 0.58

Snake Creek Snake Creek 24331   100 YR 610.00 5684.01 5689.35 5689.65 0.002989 4.70 168.98 93.21 0.39

Snake Creek Snake Creek 24294   100 YR 610.00 5683.92 5688.83 5688.49 5689.45 0.007526 7.15 135.95 96.73 0.62

Snake Creek Snake Creek 24239   100 YR 610.00 5683.56 5687.32 5687.32 5688.73 0.020983 10.17 71.50 37.58 0.99

Snake Creek Snake Creek 24158   100 YR 610.00 5682.79 5686.90 5685.46 5687.14 0.003091 4.25 193.37 135.07 0.40

Snake Creek Snake Creek 24103   100 YR 610.00 5682.56 5686.30 5686.30 5686.72 0.008347 6.44 168.75 173.06 0.62

Snake Creek Snake Creek 24058.81 100 YR 610.00 5682.10 5685.28 5685.28 5685.56 0.024208 5.53 160.78 274.22 0.76

Snake Creek Snake Creek 24047.94 100 YR 610.00 5680.17 5685.05 5685.39 0.006096 4.72 129.27 248.24 0.52

Snake Creek Snake Creek 23998.78 100 YR 610.00 5679.64 5684.64 5685.06 0.006945 5.51 128.92 247.39 0.56

Snake Creek Snake Creek 23856.43 100 YR 610.00 5677.92 5683.17 5682.75 5683.86 0.009902 6.94 93.21 334.12 0.62

MODEL 2 - CORRECTED EFFECTIVE MODEL SIMULATION RESULTS TABLE
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HEC-RAS  Plan: CLARK BRIDGE 35FT  Locations: User Defined     Profile: 100 YR

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Snake Creek Snake Creek 25040.43 100 YR 610.00 5692.77 5697.54 5697.54 5699.24 0.025807 10.43 58.47 17.49 1.01

Snake Creek Snake Creek 24971.71 100 YR 610.00 5691.94 5695.37 5695.57 0.005732 4.44 248.88 263.49 0.51

Snake Creek Snake Creek 24884   100 YR 610.00 5690.97 5694.90 5695.07 0.005338 3.94 209.43 252.03 0.47

Snake Creek Snake Creek 24626   100 YR 610.00 5688.22 5692.83 5692.83 5693.25 0.009041 6.31 180.00 190.43 0.60

Snake Creek Snake Creek 24620   Bridge

Snake Creek Snake Creek 24611   100 YR 610.00 5688.24 5692.55 5692.55 5692.95 0.008841 6.06 174.20 194.66 0.62

Snake Creek Snake Creek 24499   100 YR 610.00 5685.87 5691.58 5691.22 5691.97 0.005246 5.67 213.45 190.86 0.50

Snake Creek Snake Creek 24467   100 YR 610.00 5685.86 5691.22 5691.22 5691.71 0.006412 6.77 236.47 254.77 0.58

Snake Creek Snake Creek 24331   100 YR 610.00 5684.01 5689.34 5687.74 5689.63 0.002446 4.44 149.35 92.97 0.35

Snake Creek Snake Creek 24326   Bridge

Snake Creek Snake Creek 24294   100 YR 610.00 5683.92 5688.82 5688.08 5689.40 0.006499 6.53 107.12 96.67 0.55

Snake Creek Snake Creek 24239   100 YR 610.00 5683.56 5687.32 5687.32 5688.73 0.020983 10.17 71.50 37.58 0.99

Snake Creek Snake Creek 24158   100 YR 610.00 5682.79 5686.90 5685.46 5687.14 0.003091 4.25 193.37 135.07 0.40

Snake Creek Snake Creek 24103   100 YR 610.00 5682.56 5686.30 5686.30 5686.72 0.008347 6.44 168.75 173.06 0.62

Snake Creek Snake Creek 24058.81 100 YR 610.00 5682.10 5685.28 5685.28 5685.56 0.024208 5.53 160.78 274.22 0.76

Snake Creek Snake Creek 24047.94 100 YR 610.00 5680.17 5685.05 5685.39 0.006096 4.72 129.27 248.24 0.52

Snake Creek Snake Creek 23998.78 100 YR 610.00 5679.64 5684.64 5685.06 0.006945 5.51 128.92 247.39 0.56

Snake Creek Snake Creek 23856.43 100 YR 610.00 5677.92 5683.17 5682.75 5683.86 0.009902 6.94 93.21 334.12 0.62

MODEL 3 - PROPOSED CONDITIONS MODEL SIMULATION RESULTS TABLE
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HEC-RAS  Locations: User Defined     Profile: 100 YR

River Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Snake Creek Snake Creek 25040.43 100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5692.77 5697.54 5697.54 5699.24 0.025807 10.43 58.47 17.49 1.01

Snake Creek Snake Creek 25040.43 100 YR CLARK BRIDGE 35FT 610.00 5692.77 5697.54 5697.54 5699.24 0.025807 10.43 58.47 17.49 1.01

Snake Creek Snake Creek 24971.71 100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5691.94 5695.37 5695.57 0.005732 4.44 248.88 263.49 0.51

Snake Creek Snake Creek 24971.71 100 YR CLARK BRIDGE 35FT 610.00 5691.94 5695.37 5695.57 0.005732 4.44 248.88 263.49 0.51

Snake Creek Snake Creek 24884   100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5690.97 5694.90 5695.07 0.005338 3.94 209.43 252.03 0.47

Snake Creek Snake Creek 24884   100 YR CLARK BRIDGE 35FT 610.00 5690.97 5694.90 5695.07 0.005338 3.94 209.43 252.03 0.47

Snake Creek Snake Creek 24626   100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5688.22 5692.83 5692.83 5693.25 0.009041 6.31 180.00 190.43 0.60

Snake Creek Snake Creek 24626   100 YR CLARK BRIDGE 35FT 610.00 5688.22 5692.83 5692.83 5693.25 0.009041 6.31 180.00 190.43 0.60

Snake Creek Snake Creek 24620   Bridge

Snake Creek Snake Creek 24611   100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5688.24 5692.55 5692.55 5692.95 0.008841 6.06 174.20 194.66 0.62

Snake Creek Snake Creek 24611   100 YR CLARK BRIDGE 35FT 610.00 5688.24 5692.55 5692.55 5692.95 0.008841 6.06 174.20 194.66 0.62

Snake Creek Snake Creek 24499   100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5685.87 5691.58 5691.22 5691.96 0.005270 5.68 212.89 190.74 0.51

Snake Creek Snake Creek 24499   100 YR CLARK BRIDGE 35FT 610.00 5685.87 5691.58 5691.22 5691.97 0.005246 5.67 213.45 190.86 0.50

Snake Creek Snake Creek 24467   100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5685.86 5691.22 5691.22 5691.71 0.006412 6.77 236.47 254.77 0.58

Snake Creek Snake Creek 24467   100 YR CLARK BRIDGE 35FT 610.00 5685.86 5691.22 5691.22 5691.71 0.006412 6.77 236.47 254.77 0.58

Snake Creek Snake Creek 24331   100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5684.01 5689.35 5689.65 0.002989 4.70 168.98 93.21 0.39

Snake Creek Snake Creek 24331   100 YR CLARK BRIDGE 35FT 610.00 5684.01 5689.34 5687.74 5689.63 0.002446 4.44 149.35 92.97 0.35

Snake Creek Snake Creek 24294   100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5683.92 5688.83 5688.49 5689.45 0.007526 7.15 135.95 96.73 0.62

Snake Creek Snake Creek 24294   100 YR CLARK BRIDGE 35FT 610.00 5683.92 5688.82 5688.08 5689.40 0.006499 6.53 107.12 96.67 0.55

Snake Creek Snake Creek 24239   100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5683.56 5687.32 5687.32 5688.73 0.020983 10.17 71.50 37.58 0.99

Snake Creek Snake Creek 24239   100 YR CLARK BRIDGE 35FT 610.00 5683.56 5687.32 5687.32 5688.73 0.020983 10.17 71.50 37.58 0.99

Snake Creek Snake Creek 24158   100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5682.79 5686.90 5685.46 5687.14 0.003091 4.25 193.37 135.07 0.40

Snake Creek Snake Creek 24158   100 YR CLARK BRIDGE 35FT 610.00 5682.79 5686.90 5685.46 5687.14 0.003091 4.25 193.37 135.07 0.40

Snake Creek Snake Creek 24103   100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5682.56 5686.30 5686.30 5686.72 0.008347 6.44 168.75 173.06 0.62

Snake Creek Snake Creek 24103   100 YR CLARK BRIDGE 35FT 610.00 5682.56 5686.30 5686.30 5686.72 0.008347 6.44 168.75 173.06 0.62

Snake Creek Snake Creek 24058.81 100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5682.10 5685.28 5685.28 5685.56 0.024208 5.53 160.78 274.22 0.76

Snake Creek Snake Creek 24058.81 100 YR CLARK BRIDGE 35FT 610.00 5682.10 5685.28 5685.28 5685.56 0.024208 5.53 160.78 274.22 0.76

Snake Creek Snake Creek 24047.94 100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5680.17 5685.05 5685.39 0.006096 4.72 129.27 248.24 0.52

Snake Creek Snake Creek 24047.94 100 YR CLARK BRIDGE 35FT 610.00 5680.17 5685.05 5685.39 0.006096 4.72 129.27 248.24 0.52

Snake Creek Snake Creek 23998.78 100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5679.64 5684.64 5685.06 0.006945 5.51 128.92 247.39 0.56

Snake Creek Snake Creek 23998.78 100 YR CLARK BRIDGE 35FT 610.00 5679.64 5684.64 5685.06 0.006945 5.51 128.92 247.39 0.56

Snake Creek Snake Creek 23856.43 100 YR CLARK SUB CORRECTED EFFECTIVE 610.00 5677.92 5683.17 5682.75 5683.86 0.009902 6.94 93.21 334.12 0.62

Snake Creek Snake Creek 23856.43 100 YR CLARK BRIDGE 35FT 610.00 5677.92 5683.17 5682.75 5683.86 0.009902 6.94 93.21 334.12 0.62

Proposed Bridge24326

MODEL 2 VS MODEL 3 - CURRENT EFFECTIVE MODEL VS PROPOSED
CONDITIONS SIMULATION RESULTS TABLE



Appendix C - Proposed Cross Sections
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Appendix D - Manning's N Values



�����

������	
����
�����

�
��������������������������� !����"��#�������$%������&�$����'�$��'#����(��)�� �*�������+�(#��&���'�$���# ���'
������*�,��-

�

������ !��������$%�������.$%�)&�/0102-

345��67�89��������:�;��<=�5>�6� ����?�? @6=?�� ��A�?�?

B��#���������C��D�C����������C��.��,�)�'�%��������'��� ��E�/FF���2

GH������89������ � � �

���-������&������ %�&��#������ �&�������������'��,�,���� F-FI1 F-FJF F-FJJ

���-���C��������"�&��#��C�������������'�)��'� F-FJF F-FJ1 F-FKF

���-������&�)��'�� &���C��,�������'��%���� F-FJJ F-FKF F-FK1

��'-���C��������"�&��#����C��)��'����'������� F-FJ1 F-FK1 F-F1F

���-���C��������"�&���)������ ��&�C�������������"�
�����,�����'���������

F-FKF F-FKL F-F11

���-���C�����M'M�)��%�C���������� F-FK1 F-F1F F-FNF

�� -���#  ��%�����%��&�)��'+&�'��,�,���� F-F1F F-FOF F-FLF

��%-�"��+�)��'+�����%��&�'��,�,����&��������')�+�
��)��%�%��"+�����'������C������'�#�'����#�%

F-FO1 F-/FF F-/1F

PH��6��>�����>=��?�Q��6�R�	�>�>�6�����<9�����Q�S��T��������4��>��5Q�>=������:�S=��9���6�	
S��T����S?�=	�:��>�9�	9��>�	��

���-������CU� ��"���&��������&���'���)���#�'��� F-FJF F-FKF F-F1F

���-������CU���������)��%���� ����#�'��� F-FKF F-F1F F-FOF

VH�W�66:5����� � � �

���-�*���#��&������#�% � � �

��/-�%���� ���� F-FI1 F-FJF F-FJ1

��I-�%� %� ���� F-FJF F-FJ1 F-F1F

����-�$#���"���'������ � � �

��/-�������, F-FIF F-FJF F-FKF

��I-�C��#�����)����,� F-FI1 F-FJ1 F-FK1

��J-�C��#�������'����,� F-FJF F-FKF F-F1F

�����-�X�#�% � � �

��/-���������'���#�%&�%��"+�)��'� F-FJ1 F-F1F F-FOF

��I-��� %����#�%���'������&����)����� F-FJ1 F-F1F F-FNF

��J-��� %����#�%���'������&�����#CC�� F-FKF F-FNF F-FLF

��K-�C�'�#C����'�������#�%&����)����� F-FK1 F-FOF F-//F

��1-�C�'�#C����'�������#�%&�����#CC�� F-FOF F-/FF F-/NF

����'-�Y���� � � �

��/-�'�����)����)�&��#CC��&������ %� F-//F F-/1F F-IFF

��I-�������'����'�)��%��������#C,�&�����,��#�� F-FJF F-FKF F-F1F

��J-���C��������"�&��#��)��%�%��"+� ��)�%���
�,��#��

F-F1F F-FNF F-FLF



������������	�
���
�	���������
������
�	��������		��
���
�������	���
������	�������������
����

����� ����� �����

������������������	��
������	����������
������
���� ����� ����� �����

�� !"#$%$&'( )* +*'(,'( -.$//'01 � � �

���2��	����	�����	���
���
�
��� � � �

��������
������
	������3��	�� ����� ����� �����

��������
���
	������	����
� ����� ����� �����

�4�����������
�
�������	��
������
 ����� ����� ���4�

������	������	��������
�������� ����� ����5 ���44

���2��	����
��
���
���������� � � �

�����
������	�	��
 ����4 ����� ���4�

��������������������� ����� ���4� ���44

�4����
�������������6��	���3��
	���
����3����

��� ���4� ���4� �����

�������	����		����
�������������� ����� ���4� ���4�

�����	�
����		����
����������
7� ����� ���4� �����

�������������		����
������
������ ���4� ����� �����

���8�����
�9�:����	������������� � � �

�����
������	�	��
 ����� ����� ���44

��������	��������
���
7� ���4� ����� �����

���;��7���	� � � �

��������	���
���
�
��� ����� ���4� �����

����<�������
����������� ���4� ����� �����

���=��

����
�	����
	��
�����������
���������
��	 � � �

�������
������������������
������3	� ����� ����� �����

���������
���		�����������
������ ����� ����� �����

��4�����������������������	��	�����
�
��� ����� ���5� �����

�������
����������������	��� ����� ����� �����

>� ?@/'( )* -)/1&*A#&'( -.$//'01 � � �

���=���
	 � � �

�����
��	����
��� ����� ����� ����4

�������	�� ����� ����4 �����

���B��� � � �

����3��
�����
	���	�� ����� ����� �����

�����3��
����������	�� ����� ����� �����

�4���
3��
�� ����� ����4 �����

����3��
7���	����		�
� ����� ����� �����

������
�����	�����
�
��3�3�� ����� ����� ����5

���=�
���	� � � �

�����	������
�
��� ����� ����4 �����

�����
���	�
�
��� ����4 ����� �����

��4��
�
���������	����������
���		�� ����� ����5 �����

������

�
����� ����� ����5 �����

�������
�	�����������	��
 ����� ����C ����4

�������
�	�����������	��
 ����� ����� �����



���������������	
�
����
�	� ����� ����� �

���������

����

���	
�
����
�	� ����� ����� �

������	
��������������
����������������������� � � �

������
�����������������
�

 ����� ����� �����

�����

����������������
�

 ����� ����� �����

�� ��	������
�������
���
!"�#�
���
�� ����$ ����� �����

�����	������
�������
���
! ����� ����� ��� �

������
!�
�������
�
�#

# ����� ��� � ��� �

���%

������������������������� � � �

�������
����	��	
��� ����� ����� �����

�����

�������������
�

 ����� ���� ����$

�� ���
!�
�������
�
�#

# ���� ���  ��� $

���&
�	� � � �

�������
'�� ����� ���� �����

��������	��������
�

 ����� ����� �����

���(
���
! � � �

�����	��������
����� ����� ����� ��� �

������
!�
����� ���� ��� � ��� �

���)
������
���

*������#
���� ���� ����� �����

���+�#�
�� � � �

����������� ���� ���� �

�����
���� ����$ ����$ �

,��-����
�������� ��� � � �����

�
�

(
�����.������
�����������������/�������0

��!�/�����1����"��2�23�
456789:8;9<=>?@8A<=8B7CDE?6@?9< F?<?G>G H9EGAI FAJ?G>G

KL8MEACCN8CG99@OP ����2 ����� ���� 

QL8R@77IP � � �

S�	��

�
��������� ����� ����� �����

T�������
����#�

� ���� ����$ �����

UL8;AC@8VE9<P � � �

��
��� ����� ���� �����

W�	�
��� ����� ����� ����$

XL8YE9>ZO@8VE9<P � � �

&�
	� ����� ����� �����

%
��
��'�� ���� ����$ �����

[L8;9EE>ZA@7=8F7@AIP � � �

\���

�� ����� ����2 �����

\��
��

�� ����� ����� ��� �

]L8;7G7<@P � � �

�̂
��\�
�
	� ����� ����� ���� 

(�
�

 ����� ���� �����

_L8;9<DE7@7P � � �

�����
�"���

�����
����
���������
�� ����� ����� ���� 

�����
������������"�	����	�����"�
�������
���
��

����� ���� �����

/������� ����� ����� �����

\���
�������
������"������"���	�"���

���� ���� ����� �����



�����������	�
���	��
� ����� ����� �����

�����������	����
�	����	��
� ����� ����� �����

�����������	
����	����	��
� ����� ����� �����

������ ! 	 	 	

"
#$� ����� ����� �����

%#���#
���	

�#
�� ����� ����� �����

&��'()*! 	 	 	

+�����	�
#��#��	
��� ����� ����� �����

,�

�����	����
 ����� ����� �����

,�

�����	����
	��
�	�#�������	����
�	�
-� ����� ����� �����

,�

�����	"�.�
#��	��
�	�/��	0���
 ����� ����� ����1

23��456789�58! 	 	 	

:�#;�� ����� ����� �����

%����	��
�	-����
	��

#
 ����� ����� �����

"#��
#
<	����
�	-�#
��	��
�	���#��	�����
��
�	.����	#��	-����-
����

����� ����� �����

=#$��	��$�

�	����
�	����
�	.�

�� ����� ����> �����

?�..��	�#���
<�	-����
�� ����1 ����� �����

	
	

@#�����A�	�	��
	+�

��#
��	@�
#�	=�/�		BCD"D�	�>1�E�		
		F*GH��I�J6GHK�L6)MHNH5�)O �'�55PQ)N6�O�L6MHOR6�O O

��2��SOOP()5�T�UV�W�2XT�6O7Y�Z)((� 6)MHNH5R[ �����

��T��\H(67)(�2�]3�W�2X̂�6O7Y 	

1_	��#��
�
 �����

��_	��#��
�
 �����

��̀��\H(67)(�T�UV�W�2XT�6O7Y 	

��_	��#��
�
 �����

�1_	��#��
�
 �����

��_	��#��
�
 �����

��_	��#��
�
 ����>

�1_	��#��
�
 �����

��_	��#��
�
 �����

��̂��SOOP()5�̀W2�6O7Y�Z)((� 6)MHNH5R[ �����

��]��\H(67)(�̀W2�6O7Y 	

�1_	��#��
�
 �����

��_	��#��
�
 �����

��_	��#��
�
 �����

��_	��#��
�
 �����

��_	��#��
�
 �����

�1_	��#��
�
	#��	�#
��
 �����

��U��'�55PQ)N6�OR�UWT�6O7YHR 	

��_	��#��
�
 �����

��_	��#��
�
 �����

���_	��#��
�
 �����

�1�_	��#��
�
 ����1

	

	

a���b���	,�
����	���	c�
#�	����



 
 

 
 

G 2 GEOTECHNICAL 
GORDON 

ENGINEERING, INC. 

GEOTECHNICAL ENGINEERING GEOLOGICAL ENGINEERING ENVIRONMENTAL SERVICES 

 
 
 

REPORT 
GEOTECHNICAL STUDY 

PROPOSED CREEKSIDE ESTATES 
515 CARI LANE 
MIDWAY, UTAH 

 
 
 
 
 
 

 
February 27, 2020 

 
Job No.  609-004-20 

 
 
 

Prepared for: 
Construction Services Consulting 

PO Box 571363 
Murray, Utah  84157 

 
 
 

Prepared by: 
Gordon Geotechnical Engineering, Inc. 

4426 South Century Drive, Suite 100  
Salt Lake City, Utah  84123 

Tel: 801-327-9600 
Fax: 801-327-9601 

www.gordongeotech.com 



 
 

 
Gordon Geotechnical Engineering, Inc. Tel: 801-327-9600 
4426 South Century Drive, Suite 100 Fax: 801-327-9601 
Salt Lake City, Utah  84123 www.gordongeotech.com 

 
 
 

G 2 GEOTECHNICAL 
GORDON 

ENGINEERING, INC. 

GEOTECHNICAL ENGINEERING GEOLOGICAL ENGINEERING ENVIRONMENTAL SERVICES 

February 27, 2020 
Job No. 609-004-20  
 
Construction Services Consulting 
PO Box 571363 
Murray, Utah  84157 
 
Attention: Mr. Pete Skolmoski 
 
Ladies and Gentlemen: 
 
Re: Report 

Geotechnical Study 
Proposed Creekside Estates 
515 Cari Lane 
Midway, Utah 
 

 
1. INTRODUCTION 
 
1.1 GENERAL 
 
This report presents the results of our geotechnical study performed at the site of the proposed 
Creekside Estates which is located at 515 Cari Lane in Midway, Utah.  The general location of 
the site with respect to major topographic features and existing facilities, as of 1998 and 1999, is 
presented on Figure 1, Vicinity Map.  A detailed location of the site showing existing roadways 
and surrounding facilities, on an air photograph base, is presented on Figure 2, Area Map.  The 
locations and alignments of photographs taken of the site during the field portion of study are 
also shown on Figure 2.  A more detailed layout of the site showing the proposed lot boundaries 
and building footprints is presented on Figure 3, Site Plan.  The locations of the test pits 
excavated in conjunction with this study are also presented on Figure 3. 
 
1.2 OBJECTIVES AND SCOPE 
 
The objectives and scope of our study were planned in discussions between 
Mr. Pete Skolmoski of Construction Services Consulting and Mr. Patrick Emery of Gordon 
Geotechnical Engineering, Inc. (G2). 
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In general, the objectives of this study were to: 
 

1. Accurately define and evaluate the subsurface soil and groundwater conditions 
across the site. 

 
2. Provide appropriate foundation, earthwork, pavement, and geoseismic 

recommendations to be utilized in the design and construction of the proposed 
development. 

 
In accomplishing these objectives, our scope has included the following: 
 

1. A field program consisting of the excavating, logging, and sampling of five test 
pits at the site. 

 
2. A laboratory testing program.  

 
3. An office program consisting of the correlation of available data, engineering 

analyses, and the preparation of this summary report.   
 
1.3 AUTHORIZATION 
 
Authorization was provided by returning a signed copy of our professional services agreement 
No. 20-0102 dated January 2, 2020. 
 
1.4 PROFESSIONAL STATEMENTS 
 
Supporting data upon which our recommendations are based are presented in subsequent 
sections of this report.  Recommendations presented herein are governed by the physical 
properties of the soils encountered in the exploration test pits, measured and projected 
groundwater conditions, and the layout and design data discussed in Section 2., Proposed 
Construction, of this report.  If subsurface conditions other than those described in this report 
are encountered and/or if design and layout changes are implemented, G2 must be informed so 
that our recommendations can be reviewed and amended, if necessary. 
 
Our professional services have been performed, our findings developed, and our 
recommendations prepared in accordance with generally accepted engineering principles and 
practices in this area at this time. 
 
2. PROPOSED CONSTRUCTION 
 
A seven-lot single-family residential subdivision is planned for the three and one-half-acre site.  
The proposed structures are anticipated to be two to three levels above grade with a partial- to 
full-depth basement level.  Construction will be of reinforced concrete below grade and wood-
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frame construction above grade.  Maximum column and wall loads are projected to be on the 
order of 40 to 60 kips and 2 to 3 kips per lineal foot, respectively.   
 
Site development will require a minor amount of earthwork in the form of site grading.  It is 
estimated that maximum cuts and fills to achieve design grades will be on the order of three to 
four feet.   
 
A 435-foot long at-grade roadway terminating in a cul-de-sac will provide access to the lots.  
Traffic over the pavement will consist of a light to moderate volume of automobiles and light 
trucks, and some medium-weight trucks. 
 
3. INVESTIGATIONS 
 
3.1 FIELD PROGRAM 
 
In order to define and evaluate the subsurface soil and groundwater conditions across the site, 
five test pits were excavated to a depths ranging from two to eight and one-half feet below 
existing grade.  It should be noted that excavation refusal was encountered on hard hot spring 
deposits (tufa) at all test pits except for Test Pit TP-5.  The limited depth of Test Pit TP-5 was 
due to saturated granular soils flowing into the test pit.  Locations of the test pits are presented 
on Figure 3. 
 
The field portion of our study was under the direct control and continual supervision of an 
experienced member of our geotechnical staff.  During the course of the excavation operations, 
a continuous log of the subsurface conditions encountered was maintained.  In addition, 
relatively undisturbed and small disturbed samples of the typical soils encountered were 
obtained for subsequent laboratory testing and examination.  The soils were classified in the 
field based upon visual and textural examination.  These classifications have been 
supplemented by subsequent inspection and testing in our laboratory.  Detailed graphical 
representation of the subsurface conditions encountered is presented on Figures 4A 
through 4E, Log of Test Pits.  Soils were classified in accordance with the nomenclature 
described on Figure 5, Unified Soil Classification System.   
 
Disturbed bag samples were collected from the soils brought up by the backhoe bucket.  
Additionally, relatively undisturbed samples were obtained utilizing thin-walled hand sampling 
equipment. 
 
Following completion of excavating and logging, each test pit was backfilled.  The backfill was 
not placed in uniform lifts and compacted to a specific density.  Consequently, settlement of the 
backfill with time is likely to occur. 
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3.2 LABORATORY TESTING 
 
3.2.1 General 
 
In order to provide data necessary for our engineering analyses, a laboratory testing program 
was performed.  The program included collapse-consolidation tests, partial gradation, and 
chemical tests.  The following paragraphs describe the tests and summarize the test data. 
 
3.2.2 Collapse-Consolidation Tests 
 
In order to assess moisture sensitivity and load deformation characteristics, two collapse-
consolidation tests were performed on representative samples of the relatively fine-grained silty 
sand and sandy silt soil encountered in Test Pits TP-1 and TP-2.  The collapse test was 
performed as follows: 
 

1. Load sample at in-situ moisture content to specific axial pressure. 
 
2. Measure and record axial deflection. 
 
3. Saturate sample. 
 
4. Measure and record resulting collapse. 

 
The test results are tabulated below: 
 

Test Pit 
No. 

Depth 
(feet) 

Soil 
Classification 

Natural 
Dry 

Density 
(pcf) 

Natural 
Moisture 
Content 
(percent) 

Axial Load 
When 

Saturated 
(psf) 

Collapse 
(percent) 

TP-1 3.0 SM 95 10.8 800 0.54* 

TP-2 2.5 ML 96 8.2 1,600 1.38* 

* Some of the measured collapse is due to sample disturbance. 
 
 
The results of the tests indicate that the silty sand and sandy silt soils encountered at the site to 
depths of two to six and one-half feet are slightly moisture sensitive and exhibit a slight collapse 
potential when saturated or nearly saturated.  Some of the measured collapse is attributable to 
disturbance of the soil during the sampling process. 
 
Following the collapse portion of the test, normal consolidation loading was applied.  The results 
of the test indicate that the silty sand and sandy silt soils encountered are moderately over-
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consolidated and exhibit moderately low compressibility and moderate strength characteristics 
when loaded below the preconsolidation pressure.  Results of the test are maintained within our 
files and can be provided upon request. 
 
3.2.3 Partial Gradation Tests 
 
To aid in classifying the soils and to provide general index parameters, a partial gradation test 
was performed upon four representative samples of the soils encountered in the exploration test 
pits.  The results of the test are tabulated below:  
 

Test Pit 
No. 

Depth 
(feet) 

Sieve Percent Passing 
Soil 

Classification No. 4 No. 200 

TP-1 5.0 58.6 4.0 SP/GP 

TP-2 2.5 -- 63.6 ML 

TP-4 6.0 -- 31.6 SM 

TP-5 7.0 44.8 2.5 SP/GP 
 
 
3.2.4 Chemical Tests 
 
To determine if the site soils will react detrimentally with concrete, chemical tests were 
performed on a representative sample of the near-surface fine-grained soils encountered.  The 
results of the chemical tests are tabulated below: 
 

Test Pit 
No. 

Depth 
(feet) 

Soil 
Classification pH 

Total Water-Soluble 
Sulfate 

(mg/kg-dry) 

TP-3 3.0 CL 8.31 < 5.35 
 
 
4. SITE CONDITIONS 
 
4.1 SURFACE 
 
The overall site is irregular in shape and contains one existing single-family residential structure 
established slab-on-grade.  The remainder of the site consists of vacant/undeveloped land.  The 
site was covered with four to six inches of snow at the time of our field work.  Topography 
across the site slopes gently down to the south with up to approximately 20 feet of overall relief.  
Snake Creek flows to the south on the southwestern portion of the site.  A stacked rock 
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retaining wall and numerous piles of end-dumped fill material were observed to be raising the 
grade of the southern portion of the site.  The observed fills have not been properly placed and 
compacted and are considered non-engineered. 
 
The site is bordered by Cari Lane to the north, and single-family residential structures to the 
east, south, and west. 
 
Representative photographs of the site area are shown on Figure 6, Photographs. 
 
4.2 SUBSURFACE SOIL  
 
The soil conditions encountered in each of the test pits, to the depths penetrated were relatively 
similar.  At the surface in Test Pits TP-4 and TP-5, clayey fine to coarse sand and gravel fill was 
encountered extending to depths of one and one-half to two and one-half feet below the ground 
surface.  The fill was observed to be loosely end-dumped and without documentation and 
compaction testing results, the fill must be considered non-engineered.  Non-engineered fills will 
exhibit variable and most likely poor engineering characteristics.  This non-engineered fill may 
be re-utilized as structural fill; however, due to the clay content, the on-site non-engineered fill 
will require close moisture control and will be difficult during wet and cold periods of the year. 
 
Below the fill Test Pits TP-4 and TP-5, and from the ground surface in the remainder of the test 
pits, natural soils were encountered to the maximum explored depths, two to eighth and one-
half feet below existing grade.  The natural soils consist of silty fine sand (SM), fine sandy silt 
(ML), and fine to coarse sand and gravel with trace silt (SP/GP). Collapse-consolidation tests 
indicate that the silty sand (SM) and sandy silt (ML) soils are slightly moisture sensitive and 
exhibit a slight collapse potential when saturated or nearly saturated.  
 
The natural sands and gravels (SP/GP) are slightly moist to saturated, loose to medium dense, 
and are projected to exhibit high strength and low compressibility characteristics under the 
anticipated loading range. 
 
Excavation refusal was encountered on hard rock comprised of hot spring deposits calcareous 
tufa.  The tufa is white to light brown in color, moderately closely fractured, porous, hard, and 
relatively unweathered. 
 
The upper three inches of the soil profile contains major roots and is classified as topsoil. 
 
The lines designating the interface between soil types on the test pit logs generally represent 
approximate boundaries.  In-situ, the transition between soil types may be gradual. 
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4.3 GROUNDWATER 
 
Groundwater was encountered in Test Pit TP-5, at the lowest portion of the site, at a depth of 
three feet below existing grade.  Very moist soils were encountered in Test Pit TP-4 at a depth 
of eight feet below existing grade, possibly due to infiltration of water from the nearby creek.  
Seasonal fluctuations of the groundwater table on the order of one to two feet are expected, 
with the highest levels occurring during the late spring and early summer months. 
 
5. DISCUSSIONS AND RECOMMENDATIONS 
 
5.1 SUMMARY OF FINDINGS 
 
The proposed structures may be supported upon conventional spread and continuous wall 
foundations over suitable natural soils or tufa and/or structural fill extending to suitable natural 
soils or tufa.   
 
The most significant geotechnical aspects of the site are: 
 
 1. The non-engineered fill encountered to depths of one and one-half to two and 

one-half feet at Test Pits TP-4 and TP-5 as well as end-dumped fills observed on 
the southern portion of the site.  Non-engineered fills must be completely 
removed from beneath the building footprint and rigid pavement areas.  Due to 
the variable nature of the non-engineered fills encountered, a qualified 
geotechnical engineer from our staff must aid in verifying that all non-engineered 
fills have been completely removed prior to the placement of structural site 
grading fills, footings, or foundations.  

 
 2. Excavation on refusal on hard tufa at depths of two to eight and one-half feet 

below existing grade.  Deeper excavations into the tufa will be difficult in confined 
areas. However, in our experience, mass excavations for building footprints are 
typically feasible with standard excavation equipment.  There have been 
instances in Midway where rock trenching machines were required for utility 
installation.  Due to the porosity of the tufa, rock breakers are typically ineffective. 

 
 3. The relatively shallow groundwater encountered at a depth of three feet at Test 

Pit TP-5.  For design groundwater recommendations see Section 5.9, Design 
Water Table.  Groundwater was encountered in Test Pit TP-5 at a depth of three 
feet below the ground surface at the lowest area of the site.  However, it is 
projected that site grading fill will be utilized to raise the overall grade of the 
southern portion of the site, where the numerous end-dumped fill piles are 
currently positioned.  For design groundwater recommendations see Section 5.9, 
Design Water Table. 
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 4. Slightly collapsible soils encountered to depths of two to six and one-half feet at 
Test Pits TP-1 through TP-4. The silty sand and sandy silt soils encountered at 
the site are slightly moisture sensitive and exhibit a slight collapse potential when 
saturated or nearly saturated.  Ideally, potentially collapsible soils should be 
completely removed from below foundations where feasible.  However, due to 
the limited thickness of the slightly collapsible soils encountered, and the 
relatively low collapse potential, additional settlement upon saturation of the 
subgrade soils will be within the tolerable range for structures of this type.  
Therefore, footings may be established directly on undisturbed natural soils 
utilizing a reduced bearing pressure.  See Section 5.3.1, Design Data for details. 

 
 5. Potential for “perched” groundwater conditions.  Due to the potential for 

“perched” groundwater conditions, foundation subdrains are recommended 
around below-grade portions of structures. 

 
Detailed discussions pertaining to earthwork, foundations, floor slabs, lateral resistance, 
pavement, and the geoseismic setting of the site are discussed in the following sections. 
 
5.2 EARTHWORK 
 
5.2.1 Site Preparation 
 
Preparation of the site must consist of the removal of all non-engineered fills, vegetation, loose 
surficial soils, topsoil, debris, and other deleterious materials from beneath an area extending at 
least three feet beyond the perimeter of the proposed building, rigid pavement, and exterior 
flatwork areas.   
 
Non-engineered fills may remain in flexible pavement areas as long as they are properly 
prepared.  Proper preparation will consist of scarifying and moisture conditioning the upper eight 
inches and recompacting to the requirements of structural fill.  However, it should be noted that 
compaction of fine-grained soils (clays and silts) as structural site grading fill will be very difficult, 
if not impossible, during wet and cold periods of the year.  As an option for proper preparation 
and recompaction, the upper eight inches of the non-engineered fills may be removed and 
replaced with granular subbase over proofrolled subgrade.  Even with proper preparation, 
flexible pavements established on non-engineered fills may experience some long-term 
movements.  If the possibility of these movements is not acceptable, these non-engineered fills 
must be completely removed. 
 
Subsequent to the above operations and prior to the placement of footings, structural site 
grading fill, or floor slabs, the exposed natural subgrade must be proofrolled by passing 
moderate-weight rubber tire-mounted construction equipment over the surface at least twice.  If 
any loose, soft, or disturbed zones are encountered, they must be completely removed in 
footing and floor slab areas and replaced with granular structural fill.  If removal depth required 
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is greater than two feet, G2 must be notified to provide further recommendations.  In pavement 
areas, unsuitable soils encountered during recompaction and proofrolling must be removed to a 
maximum depth of two feet and replaced with compacted granular structural fill.   
 
5.2.2 Excavations 
 
Groundwater is anticipated to be encountered only in the lowest area of the site at a depth of 
three feet below existing grade.  Temporary construction excavations not exceeding four feet in 
depth may be constructed with near-vertical sideslopes.  If cohesionless granular soils and 
groundwater are encountered, flatter sideslopes may be required.  This condition is anticipated 
in the area of Test Pit TP-5.  Deeper excavations are not anticipated at the site. 
 
Utility trench excavations must be constructed in accordance with OSHA trench safety 
guidelines. 
 
All excavations must be inspected periodically by qualified personnel.  If any signs of instability 
or excessive sloughing are noted, immediate remedial action must be initiated. 
 
5.2.3 Structural Fill  
 
Structural fill is defined as all fill which will ultimately be subjected to structural loadings, such as 
imposed by footings, floor slabs, pavements, etc.  Structural fill will be required as backfill over 
foundations and utilities, as site grading fill, and in some areas, as replacement fill below 
footings.  All structural fill must be free of sod, rubbish, topsoil, frozen soil, and other deleterious 
materials.  Structural site grading fill is defined as fill placed over fairly large open areas to raise 
the overall site grade.  For structural site grading fill, the maximum particle size should generally 
not exceed four inches; although, occasional larger particles, not exceeding six inches in 
diameter may be incorporated if placed randomly in a manner such that “honeycombing” does 
not occur and the desired degree of compaction can be achieved.  The maximum particle size 
within structural fill placed within confined areas should generally be restricted to two inches.   
 
The on-site natural silty sand, sandy silt, and non-engineered fill soils may be utilized as 
structural site grading fill.  However, it should be noted that compaction of silty and clayey soils 
will require close moisture control and will be very difficult if not impossible during wet and cold 
periods of the year. 
 
To stabilize soft subgrade conditions or where structural fill is required to be placed below a 
level one foot above the water table at the time of construction, a mixture of coarse gravels and 
cobbles and/or one and one-half- to two-inch gravel (stabilizing fill) should be utilized.  
Stabilizing fill may be required in the lowest area of the site. 
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Non-structural site grading fill is defined as all fill material not designated as structural fill and 
may consist of any cohesive or granular soils not containing excessive amounts of degradable 
material.  
 
5.2.4 Fill Placement and Compaction 
 
Structural fill shall be placed in lifts not exceeding eight inches in loose thickness.  Structural fills 
shall be compacted in accordance with the percent of the maximum dry density as determined 
by the AASHTO1 T-180 (ASTM2 D-1557) compaction criteria in accordance with the table below: 
 

Location 

Total Fill 
Thickness 

(feet) 
Minimum Percentage of 
Maximum Dry Density 

Beneath an area extending at least 3 feet 
beyond the perimeter of the structures 0 to 8 95 

Outside area defined above 0 to 6 90 

Outside area defined above 6 to 8 92 

Road base - 96 
 
 
Structural fills greater than eight feet thick are not anticipated at the site. 
 
Subsequent to stripping and prior to the placement of structural site grading fill, the subgrade 
must be prepared as discussed in Section 5.2.1, Site Preparation, of this report.  In confined 
areas, subgrade preparation should consist of the removal of all loose or disturbed soils. 
 
Non-structural fill may be placed in lifts not exceeding 12 inches in loose thickness and 
compacted by passing construction, spreading, or hauling equipment over the surface at least 
twice. 
 
Coarse gravel and cobble mixtures (stabilizing fill), if utilized, shall be end-dumped, spread to a 
maximum loose lift thickness of 15 inches, and compacted by dropping a backhoe bucket onto 
the surface continuously at least twice.  As an alternative, the fill may be compacted by passing 
moderately heavy construction equipment or large self-propelled compaction equipment over 
the surface at least twice.  Subsequent fill material placed over the coarse gravels and cobbles 
shall be adequately placed so that the “fines” are “worked into” the voids in the underlying 
coarser gravels and cobbles.   
 

 
1 American Association of State Highway and Transportation Officials 
2 American Society for Testing and Materials 



Construction Services Consulting 

Job No. 609-004-20 
Geotechnical Study 
February 27, 2020 
 
 

Page 11 

G 2 GEOTECHNICAL 
GORDON 

ENGINEERING, INC. 

5.2.5 Utility Trenches 
 
All utility trench backfill material below structurally loaded facilities (flatwork, floor slabs, roads, 
etc.) should be placed at the same density requirements established for structural fill.  If the 
surface of the backfill becomes disturbed during the course of construction, the backfill should 
be proofrolled and/or properly compacted prior to the construction of any exterior flatwork over a 
backfilled trench.  Proofrolling may be performed by passing moderately loaded rubber 
tire-mounted construction equipment uniformly over the surface at least twice.  If excessively 
loose or soft areas are encountered during proofrolling, they should be removed to a maximum 
depth of two feet below design finish grade and replaced with structural fill.   
  
Most utility companies and City-County governments are now requiring that Type A-1 or A-1-a 
(AASHTO Designation – basically granular soils with limited fines) soils be used as backfill over 
utilities.  These organizations are also requiring that in public roadways the backfill over major 
utilities be compacted over the full depth of fill to at least 96 percent of the maximum dry density 
as determined by the AASHTO T-180 (ASTM D-1557) method of compaction.  We recommend 
that as the major utilities continue onto the site that these compaction specifications are 
followed. 
 
The on-site silty sand and sandy silt soils are not recommended for use as utility trench backfill.  
Some of the non-engineered fill may be utilized for utility trench backfill provided it meets the 
requirements stated above. 
 
5.3 SPREAD AND CONTINUOUS WALL FOUNDATIONS 
 
5.3.1 Design Data 
 
The proposed structures may be supported upon conventional spread and continuous wall 
foundations established upon suitable natural soils or tufa and/or structural fill extending to 
suitable natural soils or tufa.  Under no circumstances shall footings be placed overlying non-
engineered fills. 
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For design, the following parameters are provided with respect to the projected loading 
discussed in Section 2., Proposed Construction, of this report: 
 

Minimum Recommended Depth of Embedment for 
Frost Protection - 42 inches 
 

Minimum Recommended Depth of Embedment for 
Non-frost Conditions - 15 inches 
 

Recommended Minimum Width for Continuous 
Wall Footings - 18 inches 

 
Minimum Recommended Width for Isolated Spread  

Footings - 24 inches 
 

Recommended Net Bearing Pressure for Real Load Conditions 
  
 For footings on suitable natural soils and/or structural  
 fill extending to suitable natural soils - 1,500 pounds  
   per square foot 
 
 For footings established entirely on tufa and/or 
 Structural fill extending to tufa - 2,500 pounds  
   per square foot 
 
Bearing Pressure Increase 

for Seismic Loading - 50 percent* 
 
 * Not applicable for edge bearing pressure when the footings are established upon 

granular soil.  Use 25 percent for overturning or other inclined loading. 
 
The term “net bearing pressure” refers to the pressure imposed by the portion of the structure 
located above lowest adjacent final grade.  Therefore, the weight of the footing and backfill to 
the lowest adjacent final grade need not be considered.  Real loads are defined as the total of 
all dead plus frequently applied live loads.  Total load includes all dead and live loads, including 
seismic and wind. 
 
5.3.2 Installation 
 
Under no circumstances shall the footings be established upon non-engineered fills, loose or 
disturbed soils, rubbish, construction debris, other deleterious materials, frozen soils, or within 
ponded water.  If unsuitable soils are encountered, they must be completely removed and 
replaced with compacted structural fill. 
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The width of structural replacement fill below footings should be equal to the width of the footing 
plus one foot for each foot of fill thickness. 
 
5.3.3 Settlements 
 
Settlements of foundations designed and installed in accordance with the above 
recommendations and supporting maximum projected structural loads are anticipated to be on the 
order of one-half of an inch or less.  Settlements are expected to occur rapidly with approximately 
60 to 70 percent of the settlements occurring during construction. 
 
5.4 FOUNDATION SUBDRAINS 
 
Due to the potential for “perched” groundwater conditions, and to provide additional protection, 
we recommend the installation of foundation subdrains around footings in partial- and full-depth 
basement areas. 
 
Foundation subdrains should consist of a four-inch diameter perforated or slotted plastic or PVC 
pipe enclosed in clean gravel.  The invert of a subdrain should be at least two feet below the top 
of the lowest adjacent floor slab.  The gravel portion of the drain should extend two inches 
laterally and below the perforated pipe and at least one foot above the top of the lowest 
adjacent floor slab. The gravel zone must be installed immediately adjacent to the perimeter 
footings and the foundation walls.  To reduce the possibility of plugging, the gravel must be 
wrapped with a geotextile, such as Mirafi 140N or equivalent.  Above the subdrain, a minimum 
four-inch-wide zone of “free-draining” sand and gravel should be placed adjacent to the 
foundation walls and extend to within two feet of final grade.  The upper two feet of soils should 
consist of a compacted clayey cap to reduce surface water infiltration into the drain.  As an 
alternative to the zone of permeable sand and a prefabricated “drainage board,” such as 
Miradrain or equivalent, may be placed adjacent to the exterior below grade walls.  Prior to the 
installation of the footing subdrain, the below-grade walls should be dampproofed.  The slope of 
the subdrain should be at least 0.3 percent.  The gravel placed around the drain pipe should be 
clean three-quarters to one-inch minus gap-graded gravel and/or “pea” gravel.  The foundation 
subdrains can be discharged into the area subdrains, storm drains, or other suitable down-
gradient location.   
 
5.5 LATERAL RESISTANCE 
 
Lateral loads imposed upon foundations due to wind or seismic forces may be resisted by the 
development of passive earth pressures and friction between the base of the footings and the 
supporting soils.  In determining frictional resistance on fine-grained soils, a coefficient of 0.40 
should be utilized.  In determining frictional resistance on granular soils, a coefficient of 0.45 
should be utilized.  Passive resistance provided by properly placed and compacted granular 
structural fill above the water table may be considered equivalent to a fluid with a density of 
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300 pounds per cubic foot.  Below the water table, this granular soil should be considered 
equivalent to a fluid with a density of 150 pounds per cubic foot. 
 
A combination of passive earth resistance and friction may be utilized provided that the friction 
component of the total is divided by 1.5. 
  
5.6 FLOOR SLABS  
 
Floor slabs may be established upon suitable undisturbed natural soils, and/or upon structural 
fill extending to suitable natural soils.  Non-engineered fills and topsoil are not considered 
suitable.  To provide a capillary break, it is recommended that floor slabs be directly underlain 
by at least four inches of “free-draining” fill, such as “pea” gravel or three-quarters- to one-inch 
minus clean gap-graded gravel.  Settlements of lightly to moderately loaded floor slabs are 
anticipated to be minor.   
 
5.7 PAVEMENTS 
 
The properly prepared non-engineered fills will exhibit poor engineering characteristics when 
saturated or nearly saturated.  Non-engineered fills and collapsible soils may remain in flexible 
pavement areas if properly prepared, as stated previously in this report.  Rigid pavements shall 
not be placed overlying non-engineered fills, even if properly prepared.  Considering the existing 
non-engineered fill and sandy silt as the pavement subgrade and the projected traffic, the 
following pavement sections are recommended: 
 

Primary Roadway Area 
 

(Moderate Volume of Automobiles and Light Trucks, 
Light Volume of Medium-Weight Trucks, 
and Occasional Heavy-Weight Trucks) 
[5 equivalent 18-kip axle loads per day] 

 
 Flexible: 

 
3.0 inches Asphalt concrete 
 
8.0 inches  Aggregate base 
 
Over Properly prepared natural soils, properly 

prepared non-engineered fills, and/or 
structural site grading fill extending to 
suitable stabilized natural soils. 
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  Rigid: 
 

5.5 inches Portland cement concrete 
   (non-reinforced) 
 
  5.0 inches Aggregate base 
 

Over Properly prepared natural soils, and/or 
structural site grading fill extending to 
suitable stabilized natural soils.* 

 
* Rigid pavements shall not be placed over non-engineered fills, even if properly 

prepared. 
 
For dumpster pads, we recommend a pavement section consisting of six and one-half inches of 
Portland cement concrete, four inches of aggregate base, over properly prepared natural 
stabilized subgrade or site grading structural fills.   
 
These above rigid pavement sections are for non-reinforced Portland cement concrete.  
Concrete should be designed in accordance with the American Concrete Institute (ACI) and joint 
details should conform to the Portland Cement Association (PCA) guidelines. The concrete 
should have a minimum 28-day unconfined compressive strength of 4,000 pounds per square 
inch and contain 6 percent 1 percent air-entrainment. 
 
5.8 GEOSEISMIC SETTING 
 
5.8.1 General 
 
In July 2019, the State of Utah adopted the International Building Code (IBC) 2018 but is still 
using the International Residential Code (IRC) 2015.  The IRC 2015 code includes provisions 
for seismic design under the IBC 2015 code.  The IBC 2015 code determines the seismic 
hazard for a site based upon 2008 mapping of bedrock accelerations prepared by the United 
States Geologic Survey (USGS) and the soil site class.  The USGS values are presented on 
maps incorporated into the IBC code and are also available based on latitude and longitude 
coordinates (grid points).   
 
The structures must be designed in accordance with the procedure presented in Section 1613, 
Earthquake Loads, of the IBC 2015 edition. 
 
5.8.2 Faulting 
 
Based on our review of available literature, no active faults pass through or immediately 
adjacent to the site. 
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5.8.3 Soil Class  
 
Based on our experience in the area, for dynamic structural analysis, the Site Class D - Stiff Soil 
Profile as defined in Table 20.3-1, Site Classification, of ASCE 7-10 can be utilized. 
 
5.8.4 Ground Motions 
 
The IBC 2015 code is based on 2008 USGS mapping, which provides values of short and long 
period accelerations for the Site Class B boundary for the Maximum Considered Earthquake 
(MCE).  This Site Class B boundary represents a hypothetical sandstone bedrock surface and 
must be corrected for local soil conditions.  The following table summarizes the peak ground 
and short and long period accelerations for a MCE event and incorporates a soil amplification 
factor for a Site Class D soil profile in the second column.  Based on the site latitude and 
longitude (40.5292 degrees north and -111.4830 degrees west, respectively), the values for this 
site are tabulated below: 
 

Spectral Acceleration Value, T 
Seconds 

Site Class B-C 
Boundary 

[mapped values] 
(% g) 

Site Class D 
[adjusted for site 

class effects] 
(% g) 

Peak Ground Acceleration (Geo-Mean) 25.7 33.1 

0.2 Seconds (Short Period Acceleration) SS = 64.2 SMS = 82.6 

1.0 Seconds (Long Period Acceleration) S1 = 21.4 SM1 = 42.2 
 
 
The IBC 2015 code design accelerations (SDS and SD1) are based on multiplying the above 
accelerations (SMS and SM1) for the MCE event by two-thirds (⅔). 
 
5.8.5 Liquefaction 
 
The site is located in an area that has been identified by the Utah Geological Survey as having 
“very low” liquefaction potential.  Liquefaction is defined as the condition when saturated, loose, 
finer-grained sand-type soils lose their support capabilities because of excessive pore water 
pressure which develops during a seismic event.   
 
Due to the non-liquefiable tufa encountered at the test pit locations, and the coarse nature of the 
saturated granular soils encountered at Test Pit TP-5, the likelihood of liquefaction at the site 
during the design seismic event is very low. 
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5.9 CEMENT TYPES 
 
Laboratory tests indicate that the site soils contain negligible amounts of water-soluble sulfates.  
Therefore, all concrete which will be in contact with the site soils may be prepared using Type I 
or IA cement.  
 
5.10 SITE OBSERVATIONS 
 
As stated previously, due to the variable nature of the non-engineered fills encountered, a 
qualified geotechnical engineer from our staff must aid in verifying that all non-engineered fills 
have been completely removed prior to the placement of structural site grading fills, footings, or 
foundations.   
 
5.11 DESIGN INFILTRATION RATE 
 
A conservative design infiltration rate of 30 minutes per inch is recommended for retention 
basins terminating in the natural silty sand and sandy silt soils encountered.  A higher rate may 
potentially be utilized if infiltration testing is performed in the proposed basin location. 
 
5.12 DESIGN WATER TABLE 
 
The water table of our study was measured at a depth of three feet below existing grade at the 
lowest portion of the site (Test Pit TP-5).  Considering seasonal and long-term groundwater 
fluctuations, we recommend that a design groundwater table of one foot below existing grade at 
Test Pit TP-5 be utilized in the design for the structures.  Based on the provided topographic 
survey, this design water table corresponds to an elevation of approximately 5,683 feet.  We 
recommend that all habitable floor slabs be established a minimum of two feet above the design 
water table. 
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The discussion in the text under the section titled, SUBSURFACE CONDITIONS, is
 necessary for a proper understanding of the nature of the subsurface material.
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dark brown (SC/GC-FILL)

SILTY FINE SAND
brown (SM)
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slightly moist

"loose"

moist

"medium dense"

very moist

Excavation refusal at 8.5' on hard tufa.  Very moist 
soils possibly due to infiltration from adjacent creek.

Stopped sampling at 6.5'.

No groundwater encountered at time of excavating.

No significant sidewall caving.

FIGURE 4D



TEST PIT

Page: 1 of 1

Project Name:

Location:

Excavating Method:

Elevation:

Remarks:

Project No.:

Client:

Date Excavated:

Water Level:

Gordon Geotechnical Engineering, Inc.
4426 South Century Drive, Suite 100
Salt Lake City, Utah  84123
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, is
 necessary for a proper understanding of the nature of the subsurface material.

TP-5

Proposed Creekside Estates 

515 Cari Lane, Midway, Utah

Kubota KX057

---

609-004-20

Construction Services Consulting 

01-28-20

3.0' (01-28-20)

CLAYEY FINE TO COARSE SAND AND FINE AND COARSE 
GRAVEL, FILL
dark brown (SC/GC-FILL)

FINE TO COARSE SAND AND FINE AND COARSE GRAVEL
with trace silt; light brown (SP/GP)

  B            2.5       

moist

"loose"

saturated

"loose"

Excavation refusal at 8.0' due to saturated 
cohesionless granular soil flowing into test pit.

Stopped sampling at 7.5'.

Major sidewall caving.

FIGURE 4E



FIGURE 5



FIGURE 6
PHOTOGRAPHS

CONSTRUCTION SERVICES CONSULTING 
JOB NO. 609-004-20 

#1  Looking south along stream. #2  Looking west.

#3  Looking southeast. #4  Looking south.

Locations and direction, see Figure 2, Area Map
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