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UTAH DEPARTMENT OF TRANSPORTATION DRAINAGE

AGREEMENT
SaltLake  County Tax ID No. 22-23-426-001
This Drainage Agreement made and entered into this_ 7 _day of March

20 22 between Utah Department of Transportation (“Department”) and
AJ Rock, LLC (“Permitee”), who owns the property described in Exhibit A.

RECITALS

The Permittee (property owner) desires to construct a drainage system and a
drainage connection within the Department Right of Way subject to the requirements
and conditions described in the Permit.

Department’'s Policy - 08A-06 requires the Permittee to sign the Drainage
Agreement as part of the permitting process for a drainage connection.

The parties agree as follows:

(1) COMPLIANCE: Permittee must comply with the conditions in the permit
and applicable state and federal statutes, regulations and rules. The Department may
perform inspection of Permittee’s drainage system to monitor compliance with the
Permit and with state and federal statutes, regulations, and rules. Permittee grants the
Department access to the Permittee’s property for inspection or to perform any repairs
to prevent damage to the Department’'s Right of Way. The Department’s inspection
does not relieve the Permittee of its responsibilities in meeting the Permit conditions.
The Permittee is responsible for the Department’s inspection costs. Permittee’s
responsibilities include:
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a) Permittee is responsible for repairing and restoring any portion of the
Department Right of Way and drainage systems located therein that may
be damaged as a result of making the drainage connection or as the resuit
of any subsequent drainage originating from the Permittee’s property.

b) Permittee must not increase its drainage discharge into the Department’s
drainage system without the written permission of the Department.

c) A bonded contractor must apply for the required permit to install drainage
systems in the Department Right of Way prior to the commencement of
any such work.

d) The Permittee is responsible to obtain environmental clearances, permits,
or other approvals from any other local, state or federal agency that may
have regulatory jurisdiction or oversight.

(2) MAINTENANCE: Permittee’s drainage system must at all times be
maintained, repaired, constructed, and operated by and at the expense of the
Permittee. The drainage system will be serviced without access from any interstate
highway or ramp. The Department may notify the Permittee of any maintenance
requirements if the Permittee fails to maintain the drainage system. The Department
reserves the right, without relieving the Permittee of its obligations, to reconstruct or
make repairs to the drainage system, as it may consider necessary, and the Permittee
must reimburse the Department for its cost if the Permittee fails to comply with the
Department’s written notification and complete the required maintenance.

(3) FUTURE.IMPACTS: The Department has the right to change its drainage
system for any future transportation project. If the Department's drainage system is
reconstructed or modified, the Department reserves the right to hold the Permittee
responsible for the cost to reconnect to the Department’s drainage system. The
Department is not responsible for any costs the Permittee incurs due to the drainage
system being reconstructed or modified.

(4) LIABILITY: Pursuant to R930-7-6(2)(b), the Permittee is required to
guarantee satisfactory performance under this Permit. The Department may proceed
against Permittee to recover all expenses incurred by the Department, its employees, or
contractors in repairing the sections of roadway damaged by the Permittee or its
drainage system, including the failure to restore the Right of Way to Department
standards. The Permittee will be liable for all costs the Department incurs under this
agreement.
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The Permittee will indemnify, defend, and hold harmless the Department, its employees,
and the State of Utah from responsibility for any damage or liability arising from
Permittee’s construction, maintenance, repair, or any other.related operation of the
drainage system pursuant to the Permit issued under this agreement.

The Permittee will not hold the Department liable for damages resulting from any back-
up or flow into the Permittee’s drainage system or property. The Permittee accepts all -
risks associated with the connection to the Department's drainage system. The
Permittee is responsible for all liability resulting from the discharge of pollutants into the
Department’s drainage system from its property or drainage system.

(5) CANCELLATION OF PERMIT: Any failure on the part of Permittee to
comply with the terms and conditions set forth in the Permit or this Agreement may
result in cancellation of the Permit. Failure of the Permittee to pay any sum of money
for costs incurred by the Department in association with inspection, reconstruction,
repair, or maintenance of the drainage system may also result in cancellation of the
Permit. Non-compliance with either the Permit or Agreement may result in the
Department removing the drainage system and restoring the highway and Right of Way
at the sole expense of the Permittee. The Department will notify the Permittee in writing
prior to any cancellation, setting forth the violations, and will provide the Permittee a
reasonable time to correct the violations to the satisfaction of the Department. The
Department may order the Permittee to remove its drainage system if the violations are
not corrected.

(6) SUCCESSORS AND ASSIGNS: All covenants, obligations and
agreements will be binding upon the parties, their successors and assigns and run with
the land as described in Exhibit A until the drainage connection is removed from the
Department’s Right of Way.

(7) MISCELLANEOUS:

a) Each party agrees to undertake and perform all further acts that are
reasonably necessary to carry out the intent and purpose of the
Agreement at the request of the other party.

b) This Agreement dpes not create any type of agency relationship, joint
venture, or partnership between the Department and Permittee.

C) The failure of either party to insist upon strict compliance of any of the
terms and conditions, or failure or delay by either party to exercise any
rights or remedies provided in this Agreement, or by law, will not release -
either party from any obligations arising under this Agreement.

!
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d) This Agreement shall be deemed to be made under and shall be governed
by the laws of the State of Utah in all respects. Each person signing this
Agreement warrants that the person has full legal capacity, power and
authority to execute this Agreement for and on behalf of the respective
party and to bind such party.

e) If any portion of this Agreement is held to be invalid or unenforceable for
any reason by a court of competent. jurisdiction, such invalidity or
unenforceability shall not affect any other provision, and this Agreement
shall be construed as if  such invalid or unenforceable provision had
never been included.
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IN WITNESS WEREOF, the parties hereto have executed this Agreement the day and
year first above written.

CURRENT PROPERTY OWNER/PERMITTEE

‘Name A \I

Printed: - Topna terpes |Sonaturer e L X

oG
State of Utaha

County of lgla,

On this )ﬁ'day of _Apal , in the year 2027, the owner of the property

personally appeared before me as the signer of this agreement, who duly _

acknowledged to me that he/she executed this agreement pursuant to the authority
delegated to him/her as the current property owner of said property. Witnessm
and official seal.

(NOTARY SEAL)

NOTARY PUBLIC
. Alida Miller
715904
My Commission Expires -
12/23/2024
STATE OF UTAH

Permits Qfficer ,

UTAH DEPARTMENT OF TRANSPORTATION — Region Permits Officer __,

Signature:

State of Utah)

County of _SaW Lake. )
On this \** day of _Auci) , in the year 20 23 , the owner of the property
personally appeared before me as the signer of this agreement, who duly
acknowledged to me that he/she executed this agreement pursuant to the authority
delegated to him/her as the current property owner of said property. Witness my hand
and official seal.

(NOTARY SEAL) Noa Public 5 |

NOTARYPUBLIC ¥
JANADA JOHNSON g
]
]
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EXHIBIT A (Legal Description of Permittee’s Property)
WASATCH ROCK LEGAL DESCRIPTION

BEGINNING AT THE EAST QUARTER CORNER OF SECTION 23, TOWNSHIP 2
SOUTH, RANGE 1 EAST, SALT LAKE BASE AND MERIDIAN AND RUNNING
THENCE SOUTH 00°46'20" WEST 900.00; THENCE NORTH 89°32'44" WEST
964.02 FEET; THENCE NORTH 38°09'16" WEST 90.25 FEET TO A POINT ON A
NON-TANGENT 915.00 FOOT CURVE TO THE RIGHT; THENCE
NORTHWESTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF
19°06'20" A DISTANCE OF 305.11 FEET (CHORD BEARS NORTH 19°45'45" WEST
303.70 FEET); THENCE NORTH 01°09'41" WEST 93.83 FEET TO A POINT ON A
NON-TANGENT 905.00 FOOT CURVE TO THE RIGHT; THENCE
NORTHWESTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF
08°14'24" A DISTANCE OF 130.15 FEET (CHORD BEARS NORTH 00°12'48" WEST
130.04 FEET); THENCE NORTH 40°52'29" EAST 137.43 FEET TO APOINT ON A
NON-TANGENT 166.00 FOOT CURVE TO THE LEFT; THENCE NORTHEASTERLY
ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF 93°35'45" A DISTANCE
OF 271.17 FEET (CHORD BEARS NORTH 47°06'26" EAST 242.01 FEET); NORTH
00°18'34" EAST 49.85 FEET; THENCE NORTH 00°01'04" EAST 42.55 FEET TO A
POINT ON A NON-TANGENT 2718.45 FOOT CURVE TO THE RIGHT; THENCE
SOUTHEASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF
04°40'37" A DISTANCE OF 221.90 FEET (CHORD BEARS SOUTH 79°50'18" EAST
221.84 FEET); SOUTH 77°30'00" EAST 24.59 FEET; THENCE SOUTH 89°32'57"
EAST 627.09 FEET TO THE POINT OF BEGINNING.

CONTAINS: 944,842 SQUARE FEET OR 21.691 ACRES

“EXHIBIT A”—Department Drainage Agreement (per UDOT Policy 08A-06)
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| EXHIBIT B | . . - |
(include drainage plan showing state route, mile post and location of all drainage systems and drainage
calculations)

“EXHIBIT B"—Department Drainage Agreement (per UDOT Policy 08A-06)
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DRAINAGE REPORT

for

WASATCH ROCK

6695 Wasatch Blvd
Cottonwood Heights, UT

Prepared For:

ROCKWORTH COMPANIES
4655 S 2300 E, Suite 205
Holladay, UT 84117

Prepared By:
McNeil Engineering
8610 South Sandy Parkway
Sandy, UT 84070

Phone: (801) 255-7700
Fax: (801)255-8071

Contact: Ted Didas, P.E.

February 23, 2022

13935550 B: 11330 P: 1325 04/19/2022 09:29 AM Page 9 of 28



Drainage Report

Wasatch Rock — Phase 1 Improvements
February 23, 2022

Page 1 of 2

PROJECT LOCATION
e Project address: 6695 Wasatch Blvd, Cottonwood Heights, UT

RAINFALL DATA
100-Year Storm Event from NOAA Atlas 14, Cottonwood Weir (42-1759) — see Appendix

DRAINAGE BASIN DESCRIPTION
The existing site consists of a retired gravel pit. The property generally drains west towards
SR190.

The long-term project includes the development of a mixed-use village including multi-family
housing and commercial uses. The project also includes development of proposed public
roadway and roundabouts for Upper Wasatch Blvd as well as private site improvements
(parking, walks, landscape, etc). While this storm drain report is for Phase 1, the proposed
storm drain detention analysis contemplates the full build-out of the project. The storm drain
infrastructure with Phase 1 will include the proposed subsurface StormTech Chamber detention
system along with the outfall discharge to the public storm drain along SR190.

Proposed Drainage Area (Full Build-Out):

Hardscape: 256,806 SF
Roof: 178,875 SF
Landscape: 509.035 SF

TOTAL AREA: 944,716 SF = 21.69 Ac.

Proposed Drainage Area — Phase 1 Only:

Hardscape: 155,897 SF
Roof: 103,422 SF
Landscape: 685.397 SF
TOTAL AREA: 944,716 SF = 21.69 Ac. ¢

The proposed future phases are estimated to eliminate 176,362 SF Landscape
and add 100,909 SF Hardscape + 75,453 SF Roof

CITY DRAINAGE REQUIREMENTS .
Cottonwood Heights City requires storm drain detention to accommodate the 100-year storm
event with a peak release rate of 0.10 CFS/Acre (the site is within the sensitive lands area).

STORM DRAIN DETENTION CALCULATIONS
Storm drain detention calculations were completed for 100-year storm event. These
calculations are attached in the Appendix of this report. ‘

100-Year Detention Storage Volume Required: 76,590 CF

\
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Drainage Report

Wasatch Rock — Phase 1 Improvements
February 23, 2022

Page 2 of 2

STORM DRAIN DETENTION SUMMARY

This Phase 1 project includes a storm drain collection system including inlet boxes and piping
system to collect and route storm water runoff to the proposed storm drain detention system.
The collection system collects runoff from the proposed development as well as the proposed
public road. The proposed detention system consists of StormTech chambers installed under
the parking area along the west edge of the project site (adjacent to SR190).

Detention Storage Provided: 76,604 CF (see Appendix for summary)

The project will discharge to a storm drain box in the east side of SR190. The peak discharge
from the project site will be restricted by an orifice plate with 5.80” diameter opening. The peak
discharge rate = 2.17 CFS

STORM WATER QUALITY - BMP’S IMPLEMENTED

The project includes a large multi-family apartment project. While many apartment projects
include large surface parking areas that are open to sediment and debris and possible
contaminants from vehicles that would typically route to the storm drain system. This project
utilizes a covered parking garage in lieu of surface parking. The benefit of this application is
that the storm water tracked into the parking garage is routed through an oil/water separator to
the sanitary sewer system. The storm water runoff from the roof tops and amenity decks has
considerably less exposure to contaminants.

The storm drain boxes within the piping system all include sumps in the bottom of the boxes.
These sumps provide for storage of sediment and silt most common in the smaller storm
events.

As discussed, this project also includes the use of StormTech Chambers for storm drain
detention storage. However, Cottonwood Heights City is concerned infiltration from this site
may migrate west under SR190 and create problems on the downstream slope, and so the
project will incorporate an impervious liner to prevent infiltration. The primary purpose of the
chambers is to provide the detention storage volume. And while the project will not incorporate
infiltration, the chambers also provide storm water treatment. As shown in the Appendix of this
report, the use of the isolator rows in the StormTech Chamber system has the following removal
efficiency:

Total Suspended Solids (TSS) = 80%
Phosphorous = 49% _
Total Petroleum Hydrocarbons= 90%
Zinc=53%

The project includes an oil/water separator to treat storm water for the 10-year storm event.
Since the subsurface detention system has a liner (preventing infiltration) the oil/water separator
is located on the downstream side of the StormTech Chamber systems. The project includes
an Agua-Swirl Concentrator. The Agqua-Swirl Concentrator unit that has met the certification for
New Jersey CAT program — copy of the approved list is included in the Appendix of this report.

10-Year Storm Peak Flow Rate — since the oil/water separator is downstream of the orifice plate
the peak flow will be less than 2.17 CFS.

This project will utilize the AS-4 model which can treat up to 3.2 CFS with effective removal for
80% of TSS. Additional information on this product is attached in the Appendix of this report.
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APPENDIX A

SITE DRAINAGE EXHIBIT
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APPENDIX B

RAINFALL DATA FROM NOAA ATLAS 14
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NOAA Atlas 14, Volume 1, Version §
COTTONWOOD WEIR
Station ID: 42-1759 praiae,
Location name: Salt Lake City, Utah, USA* f@‘g

Latitude: 40.6189°, Longitude: -111.7833° g _3
Elevation: “I £

'a
Elevation (station metadata): 4960 ft** —
* source: ESRI Maps :
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland
PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
i Average recurrence interval (years)
Duration
1 2 5 10 25 || s0 200 500 | 1000
5-min 0.146 0.184 0.250 0.313 0.413 0.509 D 0.752 0.969 147
(0.129-0.168)}|(0.163-0.211)]|(0.221-0.288) ||(0.272-0.363)1(0.350-0.485) | |(0.416-0.603) || [O¥49050%.47)) |(0.568-0.927) | (0.688-1.23)||(0.790-1.53)
10-min || 0-223 0.279 0.380 0.477 0.628 0.774 (01943 1.14 1.48 1.78
(0.197-0.256) |(0.248-0.322) ||(0.335-0.438) |(0.415-0.562) | |(0.533-0.738) |(0.634-0.919) || {TTAETIRIZY | (0.865-1.41) || (1.05-1.88) || (1.20-2.33)
15-min || 0-276 0.346 0.471 0.591 0.778 0.959 AL 1.42 1.83 2.21
(0.244-0.316) |(0.307-0.398){/(0.416-0.543) ||(0.514-0.685) |(0.660-0.915) | (0.786-1.14) (1.07-1.75) || (1.30-2.32) || (1.49-2.89) |
30-min || 0-371 0.466 0.634 0.796 1.05 1.29 (157 1.91 2.46 2.98
(0.329-0.426) |(0.414-0.537)|(0.560-0.731) ||(0.692-0.922) || (0.889-1.23) || (1.06-1.53) || (FR2AMMGE) || (1.44-2.36) || (1.75-3.13) || (2.01-3.89)
60-min || 0459 0.577 0.785 0.985 1.30 1.60 (_1“_) 2.36 3.05 3.68
(0.407-0.527) [|(0.512-0.664) ||(0.693-0.905) || (0.857-1.14) || (1.10-1.53) || (1.81-1.90) || {f¥5Ax2A35) || (1.79-2.92) || (2.16-3.87) || (2.48-4.81)
2-hr 0.561 0.703 0.903 1.10 1.42 1.72 2107, 2.49 3.20 3.86
(0.516-0.626) [|(0.641-0.777) || (0.821-1.00) || (0.988-1.23) || (1.24-1.61) || (1.45-1.96) || ((¥EIHAT) || (1.94-3.00) || (2.35-3.99) || (2.69-4.94)
3-hr 0.665 0.813 1.01 1.20 1.50 1.77 28 2.54 3.25 3.91
(0.613-0.732) [|(0.751-0.887) || (0.932-1.11) || (1.09-1.32) || (1.34-1.68) || (1.54-2.00) || {@7¥2¥45)) || (2.06-3.03) || (2.50-4.03) || (2.88-4.99)
6-hr 0.918 1.12 1.34 1.55 1.86 2.13 Y42 2.75 3.46 4.08
(0.857-0.990) | (1.04-1.21) || (1.25-1.46) || (1.43-1.69) || (1.70-2.05) || (1.90-2.36) || (ZHIE2VZ3) || (2.35-3.16) || (2.85-4.07) || (3.27-5.04)
12-hr 1.19 1.45 1.74 2.00 2,38 2.70 3105 3.42 3.97 442
(1.10-1.30) || (1.34-1.59) || (1.60-1.92) || (1.83-2.21) || (2.14-2.66) || (2.39-3.05) || (@65%¥40) || (2.91-3.98) || (3.27-4.75) || (3.55-5.40)
24-hr 1.45 1.78 212 241 - 2.80 3.11 313 3.75 4.18 4.52
(1.36-1.55) || (1.66-1.91) || (1.98-2.28) || (2.25-2.58) || (2.61-3.00) || (2.88-3.34) || (FXAEINEE) || (3.44-4.04) [|(3.80-4.80) || (4.07-5.45)
2.da 1.68 2.06 2.46 2.79 3.24 3.59 3.94 4.30 4.79 5.15
Y || (1.571.79) || (1.98-2.20) || (2.30-2.63) || (2.61-2.98) || (3.02-3.47) || (3.33-3.84) || (3.65-4.23) || (3.96-4.64) |[ (4.37-5.19) || (4.66-5.61)
3.da 1.85 2.27 2.73 3.10 3.62 4,03 4.44 4.87 5.44 5.88
Y || 1.7a1.98) || (2.13-2.44) || (2.55-2.93) || (2.90-3.33) || (3.37-3.89) || (3.74-4.33) || (4.10-4.78) || (4.45-5.26) || (4.93-5.91) | (5.28-6.42)
A-da 2,03 2.48 3.00 3.42 4.00 4.46 4.94 5.43 6.09 6.60
Y || 0.91-217) || 2.34-2.68) || (2.81-3.23) || (3.20-3.67) || (3.73-4.31) || (4.14-4.81) || (4.55-5.34) || (4.95-5.88) || (5.49-6.63) || (5.90-7.23)
7.da 2.46 3.02 3.62 4.13 4.82 5.36 5.91 6.47 7.23 7.82
Y || @31-2.62) || (2.83-3.23) || (3.40-3.88) || (3.87-4.42) || (4.505.16) || (4.98-5.76) || (5.47-6.37) || (5.94-6.99) || (6.57-7.87) || (7.05-8.56)
10-da 2.81 3.45 4.13 4.67 5.38 5.91 6.45 6.98 7.67 8.19
Y || (2.64-3.00) || (3.24-3.70) || (3.88-4.42) || (4.38-4.99) || (5.04-5.75) || (5.51-6.32) || (5.99-6.91) || (6.44-7.51) || (7.04-8.28) | (7.46-8.88)
20-da 3.79 4.65 5.51 6.17 7.02 7.63 8.23 8.80 9.52 10.0
Y || (3.564.02) || 4.38-4.94) || (5.18-5.85) || (5.80-6.56) || (6.59-7.45) || (7.15-8.11) || (7.70-8.76) || (8.20-9.39) ||(8.82-10.2) | (9.24-10.8)
30-da 4.62 5.66 6.66 7.44 8.45 9.17 9.88 10.6 1.4 12.0
y (4.35-4.89) || (5.34-6.01) || (6.28-7.08) || (7.00-7.91) || (7.93-8.98) || (8.60-0.76) || (9.22-10.5) || (9.82-11.3) || (10.8-12.2) || (11.1-12.9)
45-da 5.83 7.13 8.38 9.37 10.6 11.6 12.5 13.4 14.5 15.3
vy (5.50-6.19) || (6.73-7.58) || (7.91-8.90) || (8.83-9.95) || (10.0-11.3) || (10.9-12.3) || (11.7-13.3) || (12.4-14.3) || (13.4-15.5) |[ (14.1-16.4)
60-da 6.95 8.53 10.0 1.2 12.6 13.7 14.7 15.7 16.9 17.8
Y |l (6.54-7.39) || (8.01-0.08) || (8.42-10.7) || (10.5-11.9) || (11.8-13.4) || (12.8-14.6) || (13.7-15.7) || (14.6-16.8) | (15.6-18.2) || (16.3-19.1)

! Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are
not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 40.6189°, Longitude: -111.7833°
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NOAA Atlas 14, Volume 1, Version 5 Created (GMT): Thu Dec 16 14:19:25 2021
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?:; HDSC.Questions@noaa.gov

Disclaimer
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APPENDIX C

STORM DRAIN DETENTION CALCULATIONS
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‘ ~ STORM RUNOFF THle Wasatch Rock
‘ ’ CALCULATION Scope : Site Drainage Design
: : SHEET Detention Facilities
McNeil Engineering Project No. Engineer: TJD Check: TJD
8610 S Sandy Pkwy, Sandy, UT 84070 , 21650 Authority : Cottonwood Hts.  |Rev. No.: 0

Design Philosophy:

Estimate detention volume required for 100-year storm with peak allowable discharge rate of
0.10 CFS/acre. Rainfall data from NOAA Atlas 14, Cottonwood Weir (42-1759).

Wasatch Rock

(A) © (C*A)
Paved 256,806 sf  (5.90 ac) 0.90 = 231,125 sf
Roof Area 178,875 sf  (4.11 ac) 0.90 = 160,988 sf
Landscaped 509,035sf (11.69 ac) 0.25 = 127,259 sf
Total 944,716 sf (21.69ac) 0.55 (ave) 519,372 sf
100-Year Storm: NOAA Atlas 14 - Cottonwood Weir Peak Discharge= (2.17¢cfs)
Time Rate Rainfall Qin Add1Qin  Total Qin Q out Storage
(min) (in/hr) (Inches) (cfs) _ (cfs) (cfs) (cfs) (cf)
5 - 7.43 0.619 89.30 0.00 89.30 2.17 26,140
10 -5.66 0.943 68.02 0.00 68.02 217 39,513
15 4.68 1.170 56.27 0.00 56.27 217 48,687
30 3.14 1.570 37.75 0.00 37.75 217 64,047
60 1.95 1.950 23.44 0.00 23.44 2.17 76,590
120 1.04 2.070 12.44 0.00 12.44 2.17 73,976
180 0.71 2.130 8.54 0.00 8.54 2.17 68,766
360 0.40 2.420 4.85 0.00 4.85 2.17 57,894
720 0.25 3.050 3.06 0.00 3.06 2.17 38,315
1440 0.14 3.430 1.72 0.00 1.72 1.72 0
Total Detention Required : 76,590 cf
Total Detention Provided : 74,500 cf (via subsurface detention)

The orifice is designed upon the following data:

Drainage Area: 21.69 acres

Allowable discharge: 2.17 cfs (0.10 cfs/ac)

Max head (center orifice to hw): 6.00 ft .

Diameter for new orifice: 58 inch (max.size) —— (O = Cd Ao A/ 2gh
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APPENDIX D

STORM DRAIN DETENTION PROVIDED SUMMARY
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Project: Wasatch Rock

Chamber Model - MG 7200 ///m

Units - Imperial .

Number of Chambers - 32 ™
Number of End Caps - 32 StormTech m\\
Voids in the stone (porosity) - B 40, %

Base of Stone Elevation - 1 4819:25 7t

Amount of Stone Above Chambers - i 12 in

Amount of Stone Below Chambers - .9 in

Area of system - - " 719022 |sf Min. Area- 14976 sf min. area

Hiof; Incremental
Syster] Singlelendicap)
81
80

. 0.00 . 634,07 634.07 76502520 4826.00
0.00 0.00 0.00 0.00 634.07 634.07 75970.14  4825.92
79 0.00 0.00 0.00 0.00 634.07 634.07 75336.07 4825.83
78 0.00 0.00 0.00 0.00 634.07 634.07 74702.01  4825.75 .
77 0.00 0.00 0.00 0.00 634.07 634.07 74067.94  4825.67
76 0.00 0.00 0.00 . 0.00 634.07 634.07 73433.87 4825.58
75 0.00 0.00 0.00 0.00 634.07 634.07 72799.81 4825.50
74 0.00 0.00 0.00 0.00 634.07 634.07 72165.74  4825.42
73 0.00 0.00 0.00 0.00 634.07 634,07 71531.67  4825.33
72 0.00 0.00 0.00 0.00 634.07 634.07 70897.61  4825.25
71 0.00 0.00 0.00 0.00 634.07 634.07 70263.54  4825.17
70 0.00 0.00 0.00 0.00 634.07 634.07 6962947  4825.08
69 0.06 0.01 13.78 0.42 628.39 642.58 6899541  4825.00
68 0.19 0.03 44.12 1.09 615.98 661.19 68352.82 4824.92
67 0.28 0.05 63.84 1.66 607.87 673.37 67691.63  4824.83
66 0.36 0.07 82.88 2.11 600.07 685.06 67018.27 ' 4824.75
65 0.46 0.08 106.35 2.66 590.46 689.47 66333.20 4824.67
64 0.74 0.11 172.06 3.37 563.89 739.33 65633.73  4824.58
63 1.10 0.13 254.36 4.24 530.63 789.22 64894.41  4824.50
62 1.32 0.16 305.89 5.15 509.65 820.68 64105.18  4824.42
61 1.50 0.19 347.59 6.04 492.62 846.24 63284.49 482433
60 1.6 0.22 383.84 6.99 477.73 868.57 62438.25  4824.25
59 1.79 0.25 416.20 7.80 464.43 888.53 61569.68 4824.17
58 1.92 . D28 445.36 8.81 452.40 906.57 60681.16  4824.08
57 2.04 0.30 472.69 9.66 441,13 923.47 59774.59  4824.00
56 2.15 0.33 497.72 10.48 430.79 938.98 58851.11  4823.92
55 2.25 0.35 521.47 11.34 420.94 953.75 5791213  4823.83
54 2.34 0.38 543.61 12.28 411.71 967.60 56958.38  4823.75
53 . 243 0.41 564.56 13.09 403.00 980.66 55990.78  4823.67
52 2.52 0.44 584.42 14.11 394.65 993.19 55010.12  4823.58
51 2.60 0.47 603.33 15.00 386.73 1005.07 54016.93  4823.50
50 2.68 0.50 621.39 15.85 379.17 1016.41 53011.87 4823.42
49 2.7 0.52 638.60 16.66 371.96 1027.22 5199546  4823.33
48 2,82 0.54 655.04 17.42 365.08 1037.54 50968.24  4823.25
47 2.89 0.57 670.81 18.14 358.49 1047.43 4993069 4823.17
46 2.96 0.5¢ 685.88 18.83 352.18 1056.89 48883.26  4823.08
45 3.02 0.61 700.35 19.52 346.12 1065.99 47826.37 4823.00
44 3.08 0.63 714.24 20.23 340.28 1074.75 46760.38  4822.92
43 3.14 0.64 727.62 20.58 334.79 1082.98 45685.63  4822.83
42 3.19 0.68 740.49 21.67 329.20 1091.37 44602.64 482275
41 3.25 0.70 752.84 22,39 323.97 1089.21 43511.28  4822.67
40 3.30 0.72 764.75 23.12 318.92 1108.78 42412.07  4822.58
39 3.35 0.74 776.18 23.80 314.07 1114.06 41305.28  4822.50
38 3.39 0.76 787.20 24.46 309.40 1121.07 40191.23  4822.42
37 3.44 0.79 797.81 25.14 304.89 1127.84 39070.16  4822.33
36 3.48 0.80 808.03 25.69 300.58 1134.30 3794232 4822.25
35 3.53 0.82 817.88 26.24 286.42 1140.54 36808.03  4822.17
34 3.57 0.84 827.35 26.83 292,39 1146.58 35667.49 4822.08
33 361 0.85 836.50 27.24 288.57 1152.31 3452091  4822.00
32 3.64 0.86 845.29 27.50 284.95 1157.74 33368.60  4821.92
31 3.68 0.89 853.75 28.46 281.18 1163.39 32210.86  4821.83
30 3.71 0.80 861.88 28.94 277.74 1168.56 3104747 4821.75
29 3.76 0.92 869.70 29.35 274.45 1173.50 29878.92 482167
28 3.78 0.92 877.19 29.43 271.42 1178.04 2870542  4821.58
27 3.81 0.94 884.39 30.19 268.23 1182.82 27527.38  4821.50
26 3.84 0.96 891.27 30.60 265,32 1187.19 26344.56  4821.42
25 3.87 0.97 897.88 31.00 262,52 1191.39 25157.37  4821.33
24 3.90 0.98 904.20 31.40 259.83 1195.43 23965.98  4821.25
23 3.92 0.97 910.24 31.08 257.54 1198.86 22770.55 4821.17
22 3.95 1.00 916.00 32.10 254.83 1202.93 21571.69  4821.08
21 3.97 1.01 921.49 32.36 252.53 1206.38 20368.76  4821.,00
20 3.89 1.02 926.73 32,65 250.31 1209.70 19162.39  4820.92
19 4.02 1.03 931.70 32.97 248.20 1212.87 1795269 4820.83
18 4.04 1.04 936.40 33.24 246.21 1215.85 16739.83  4820.75
17 4.06 1.08 940.86 33.48 244.33 1218.67 15523.98  4820.67
16 4,07 1.08 945.06 33.73 242.55 1221.34 14305.30  4820.58
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APPENDIX E

STORM WATER QUALITY — STORMTECH CHAMBERS
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StormTech and Stormwater Quality ]

StormTech’s patented Isolator™ Row is a row of chambers wrapped in a geotextile which filters the stormwater
trapping pollutants in the row. The Isolator Row provides a way to inspect and maintain the system.

COVER ENTIRE ROW WITH ADS 601
H NON-WOVEN GEOTEXTILE (OR EQUAL)
ISO Iator ROW Detall OPTIONAL INSPECTION PORT LOCATION PER MC-4500 - 15.0' (4.6 m) WIDE STRIP

ENGINEER'S DRAWING (4" [100 mm] @ PVC MAX.) MC-3500 - 12.5' (3.8 m) WIDE STRIP STORMTECH END CAP
SC-740 & DC-780 - 8' (2.4 m) WIDE STRIP (SC-740 SHOWN)
@ SC-310- 5' (1.5 m) WIDE STRIP— l_

) i
. | CATCH BASIN OR [_|
MANHOLE

N giiiis
Y

| SUMP DEPTH BY |-
. DESIGN ENGINEER]
A

A OB R R
// \_ -
2 LAYERS OF ADS 315ST WOVEN GEOTEXTILE (OR EQUAL)

BETWEEN STONE BASE AND CHAMBERS
MC-4500 - 10.3' (3.1 m) WIDE STRIP
MC-3500 - 8.25' (2.5 m) WIDE STRIP
SC-740 & DC-780 - 5' (1.5 m) WIDE STRIP
8C-310 - 4' (1.2 m) WIDE STRIP

Note: For many applications, the non-woven geotextile over the DC-780, MC-3500 and MC-4500 Isolator Row chambers can
be eliminated or substituted with the AASHTO Class 1 woven geotextile. Contact your StormTech representative for assistance.

V4

SC-740, DC-780, MC-3500 & MC4500 - 24° (600 mm) PIPE \
SC-310 - 12* (300 mm) PIPE CHAMBER (SC-740 SHOWN)

Isolator Row Field Verification Testing at the
University of New Hampshire Stormwater Genter

¢ Field testing (TARP tier Il protocol) of the Isolator Row
has been ongoing since December 2006.

¢ Removal efficiencies for TSS have improved as the
filter cake has built up on the bottom fabric of the
Isolator Row.

e Current data shows a TSS removal

efficiency which exceeds 80%.

This system

' Removel Biitslsmoy Resulis ", achieves a removal .
o Tofel Suspencied Sellds = . Smency ofo0% for
o [Phosphereus = 40% ‘ o mosV:h;?mi?:]i;zls
o Tolel Pefirelaum Hyelooerbens = €0% / _recommended levels

© Zne =88k ../ forwater quality
e treatment.
Inspection and Maintenance ’

The Isolator Row can be inspected through
the upstream manhole or optional inspection port.

Maintenance is easily accomplished with the JetVac
process.

The frequency of inspection and maintenance varies by
location. Contact StormTech for assistance with inspection
and maintenance scheduling.

2 Call StormTech at 888.892.2694 for technical and product information or visit www.stormtech.com
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APPENDIX F

STORM WATER QUALITY — AQUA-SWIRL CONCENTRATOR UNIT
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O

Aqua-Swirl® sizing Chart

Aqua-Swirl™ Swirl s M:ximun? W-'a.ltertQuaIitty Oil/Debris Sediment
Model | e | Nominal Diameter | | Flows | capacty | Copacty
(ft.) (in.) (cfs) (gal) (ft%)
AS-2 250 [lg e 1.1 37 10
AS-3 3.25/3.50 10 21 1.8 110 20
190 &
AS-5 5.00 12 30 4.4 270 45
AS-6 6.00 15 36 6.3 390 65
AS-7 7.00 18 42 8.6 540 90
AS-8 8.00 18 48 11.2 710 115
AS-9 9.00 21 54 14.2 910 145
AS-10 10.0 24 60 17.5 1130 180
AS-11 11.0 24 66 21.2 1422 222
AS-12 12.0 24 72 25.2 1698 270
AS-13 13.0 27 78 29.6 1986 310
AS-XX Custom - -- >29.6** -- -

*See representative for larger pipe diameters available

**Higher water quality treatment flow rates can be designed with multiple swirls.

The design and

1) The Aqua-Swirl® Internal Bypass (BYP) provides full treatment of the "first flush," while
the peak design storm is diverted and channeled through the main conveyance pipe. Please
refer to your local representative for more information.

2) Many regulatory agencies are establishing "water quality treatment flow rates” for their areas
based on the initial movement of pollutants into the storm drainage system. The treatment
flow rate of the Aqua-Swirl™ system is engineered to meet or exceed the local water quality
freatment criteria. This "water quality treatment flow rate” typically represents
approximately 90% to 95% of the total annual runoff volume.

orientation of the Aqua-Swirl™ generally entails some degree of customization. For assistance

in design and specific sizing using historical rainfall data, please refer to an AquaShield™ representative or visit
our website at www.AquaShieldInc.com. CAD details and specifications are available upon request.
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