ATTACHMENT ‘ V

7\ MEMORANDUM
Bl

ASSOCIATES CONSULTING ENGINEERS

To: Marcus A, Wager
Box Elder County Planner
From: Dana Q. Shuler, P.E. “V\
Jones & Associates Consulting Engineers
Box Elder County Engineer and Surveyor
Date: September 7, 2016
Subject: Willard’s C-Store

I've completed a review of the above mentioned Site Plan and Drainage Report and have the
following comments:

The grading plan docsn’t have proposed contours to show how the existing and proposed
grading tie together.

ADA/safety concerns regarding the building ingress/egress and sidewalk ramp.
Detention pond questions — see redlined plans

Where is the replacement absorption bed location?

It appears the telephone line is oft of this property and hence will require an easement.
The Keystone wall details are signed and sealed by a Missouri PE in 2002. Please
update.

The Plans and the Drainage Report should be signed and sealed.

You must meet 0.2 cfs/ac, minimum. County Engineer can require a lower release rate.
What discharge rate will your proposed 4™ pipe have? Have you considered an orifice
plate instead?

10. Sec attached redlined report for additional minor comments/questions.

Please let me know o you have any questions regarding this review.

1716 Fast 5600 South e South Ogden, Utah 84403 o (801) 476-9767 e FAN (BO1) 476-6768
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Drainage report shall
be signed and sealed.

WILLARD’S

Convenience Store
Drainage Narrative

Introduction

The Willard’s C-Store project is on a 0.61 acre parcel in the South Willard area of
Box Elder County at 8720 Highway 89 (APN 01-045-0020). The site has
historically been occupied by a church, a restaurant and other enterprises. It is
currently vacant with no buildings. The parcel is sandwiched between Highway 89
on the east and southbound one-way Highway 89 on the west, with 8700 South
bordering on the north and a commercial parcel on the south. Site gradient is
moderate to the south/west. There is no current on-site detention pond nor
dedicated storm drainage system in the area. The project will construct on-site
detention to limit flows to historic levels.

Predominant Drainage Aspects

Visibly the site appears somewhat ‘flat,” but has a surprising 8 foot drop from
Highway 89 on the east to southbound Highway 89 on the west. The north-to-
south gradient is uniform at a moderate slope. The low spot is the southwest
corner where an on-site detention pond will be located.

Perhaps the primary drainage aspect is to assure that the on-site pond is only
receiving on-site flows and not being overwhelmed by highway flows. The
grading and drainage plan shows highway flows being channeled across the two
project entrances. The northerly portion of the project has berming to assure
highway flows channel around the site. On-site flows surface drain to the
southwest corner into the on-site detention pond. There is curbing all along the
south project boundary to capture and conduct surface flows westward to the pond.
Flows enter the pond through curb cuts.

In order to have positive gradient away from the building, a northerly catch basin
will be installed to capture flows north of the store where they are piped southward
to pond. Roof drainage is collected en-route and a curb inlet is installed to capture
flows prior to the west entrance.

Due to grading challenges, a trench drain will be installed to capture a small

northeasterly portion of the parking lot. These flows will be conducted in positive
fashion by trench drain underground conductance and piping to the westerly storm
drainage line. The storm drainage piping is intuitively oversized as 12-inch piping



is specified so RCP piping can be installed. It is felt that the shallow piping cover

calculated 0.2 cfs/ac
Detention detention volume.

Based on release rates of 0.10 cfs/acre, 0.15 an d0.20 cfs/acre, the respective
detention pond quantities are 1408 cf, 1260 cf and 1150 cf (see

spreadsheets). The southwesterly pond has a bottom elevatiofi of 4287.0 and an
overflow weir elevation of 4289.50 which affords 1053 ¢f of storage. Using the
top of pond elevation of 4290 affords a capacity of 1268 cf. Given the fact that
some of the site was previously impervious, this engineer feels that the pond
fulfills the basic intent of limiting flows to historical levels. Further, on-site soils
testing revealed very favorable/permeable sandy loams and loamy sands.

You are making 75% of the site 100% impervious.
Release
A 4-inch underdrain is shown at the bottom of pond to allow the pond to be a ‘dry’
pond versus 'wet’ pond. The pipe can be reduced if desired, the concern is that 4-
inch is about the minimum size that can handle small amounts of silt. An overflow
weir 1s provided to conduct flows to the highway right-of-way where the current
drainage pattern is along southbound highway roadside swales.

What is the discharge rate of a 4" pipe? Why not use an orifice plate on a larger pipe?
Conclusions
The Willard’s convenience store can be appropriately developed drainage-wise
with the following pre-cautionary measures and improvements:

Previous parcel activities had no on-site detention despite parcel Si):{l'viousness.
ched

(I) North side berming and entrance construction that maintains highway flows
in the highway right-of-way to not overwhelm the on-site detention pond.

(2) A southwest detention pond to capture southerly surface flows and piped on-
site northerly flows.

(3)  Underground piping to capture and conduct northerly flows, roof drains and
a small portion of the parking lot collected by trench drains.

(4) Pond outlet mechanisms (4-inch underdrain and overflow weir) to manage
low flow and high flow events.
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