PART 3
STORM WATER TECHNICAL MANUAL

A.INTRODUCTION

The Storm Water Technical Manual contains requirements for land development and
construction activities, as well as design criteria and guidelines for those performing
such activities. It includes best management practices applicable to development and
construction activities. It also includes the plan submittal requirements. The City
Engineer has authority to modify the requirements of the Storm Water Technical
Manual as needed to accomplish reasonable and effective storm water pollution
prevention objectives.

B. REQUIREMENTS FOR PROPOSED DEVELOPMENTS

1. Incorporate best management practices (BMPs) into development design to
limit quantity of runoff and preserve quality of runoff

Storm water best management practices (BMPs) must be considered throughout
the development process. PART 4, CONSTRUCTION AND POST
CONSTRUCTION BEST MANAGEMENT PRACTICES of the Pleasant Grove
Storm Water Management Program contains fact sheets for BMPs whose use
Pleasant Grove City encourages. Section E.2, Storm Water Quality Criteria of
this Storm Water Technical Manual identifies BMPs that are required on all
Construction Site Storm Water Management Plans.

2. Prepare Construction Site Storm Water Management Plan

A Construction Site Storm Water Management Plan must be prepared and
submitted with the development plans for approval. This requirement applies to
all developments (other than construction of a single family house, with
associated on-site improvements). See section F of this chapter,
CONSTRUCTION SITE STORM WATER MANAGEMENT PLAN
CONTENTS for the required contents of the plan.

3. Provide financial guarantee that improvements contained in the
Construction Site Storm Water Management Plan will be installed and
maintained

Financial guarantee must be posted with Pleasant Grove City prior to beginning
construction. In the case of a subdivision of land, this will be included in the
bond that is required for the cost of the subdivision improvements. In the case of
site improvements, rather than a financial guarantee, non-monetary methods of



enforcement already in place in Pleasant Grove City (business licenses, utility
services, building and occupancy permits) are available to encourage compliance
with the improvements contained in the approved Construction Site Storm Water
Management Plan.

At the time of development, the developer shall provide an estimate of the cost of
the required improvements. The City will review the estimate and establish the
dollar amount of the financial guarantee.

Prepare Post Construction Storm Water Management Plan

A Post Construction Storm Water Management Plan must be prepared and
submitted with the development plans for approval. This requirement applies to
all developments in which private improvements are constructed (except
construction of single family houses, with associated on-site improvements). See
section G of this chapter, POST CONSTRUCTION STORM WATER
MANAGEMENT PLAN CONTENTS for the required contents of the plan.

Obtain UPDES Permit (all sites having land disturbance area equal to or
greater than 1 acre)

Developments having a disturbed area of 1 acre or more require a UPDES Storm
Water General Permit for Construction activities from the Division of Water
Quality of the Department of Environmental Quality of the State of Utah.

Obtaining the permit requires preparation of a Storm Water Pollution Prevention
Plan (we would expect that the Construction Site Storm Water Management Plan
previously described would suffice) and a Notice of Intent. The permit form is
available on the Internet in PDF format at
http://www.deq.state.ut.us/eqwqg/updes/swconst.pdf. The developer must submit a
copy of the Notice of Intent to the City before the site plan or improvement plans
will be considered finalized.

Note that when a development of over 1 acre in size is phased, the permit is
required for each phase, even if each phase is less than 1 acre in size.



C.REQUIREMENTS FOR CONSTRUCTION ACTIVITIES
(OTHER THAN THOSE ASSOCIATED WITH
INDIVIDUAL RESIDENTIAL STRUCTURES)

1.

Provide instruction to construction site operators regarding the Construction
Site Storm Water Management Plan

Prior to beginning work, developers and contractors must provide appropriate
instruction to on-site construction supervisors and operators, regarding the
requirements of the Construction Site Storm Water Management Plan. A copy of
the approved plan must be present at the construction site.

Following Construction Site Storm Water Management Plan

The improvements shown in the approved Construction Site Storm Water
Management Plan must be constructed as indicated in the plan. The appropriate
activities outlined in the Construction Site Storm Water Management Plan must
be performed prior to any other construction activities on the site. Pleasant Grove
City encourages modifications to the plan when needed to improve storm water
management in light of site conditions. However, variations from the plan that
reduce or eliminate elements of the plan must only be done with the approval of
the Pleasant Grove City Public Works Representative or City Engineer.

. Monitor effectiveness of the elements included in the Construction Site Storm

Water Management Plan, and make improvements as necessary to achieve
the plan objectives.

After initial implementation of the improvements outlined in the approved
Construction Site Storm Water Management Plan, rainfall activity will provide
opportunity to observe the effectiveness of the storm water management
improvements. Those responsible for construction activities must monitor the in-
place storm water management improvements to assess their effectiveness; they
must then make adjustments to the improvements as needed to accomplish
effective storm water management.

Provide verification that improvements were constructed as approved

Following implementation of the improvements contained in the Construction
Site Storm Water Management Plan, the preparer of the plan shall provide
Pleasant Grove City with a statement as to the condition of the improvements
contained in the plan. The statement shall be made on a copy of the Construction
Site Storm Water Management Plan document, and shall be signed.



If the improvements were constructed as approved, it shall include language
verifying such. If the improvements were not constructed as approved, it shall
state the differences, the reason for the differences, and provide an opinion as to
the adequacy of the constructed improvements. This statement must be provided
to Pleasant Grove City at the time record drawings are submitted (in the case of
public improvements) or prior to issuance of an occupancy permit (in the case of
private site improvements)

D.REQUIREMENTS FOR CONSTRUCTION ACTIVITIES
ASSOCIATED WITH INDIVIDUAL RESIDENTIAL
STRUCTURES

1. Construction Site Storm Water Management Plan

While the Public Works Representative or City Engineer may require that a
Construction Site Storm Water Management Plan be created on individual
residential lots in special circumstances, generally no lot-specific plan is required.

2. Sediment Control on Small Construction Sites

The BMP fact sheet for Sediment Control on Small Construction Sites (SCSCS) is
to be included as a part of the building permit. This BMP applies to construction

and landscaping activities associated with individual residential structures, and
shall be followed.

3. Owner or operator shall make adjustments to practices as needed to prevent
storm water pollution

Sediment that is left in the street or on adjacent lots is evidence of inadequate
sediment control. Where storm water pollution prevention measures are
inadequate, or are not being properly followed, the Public Works Representative,
Community Development Representative or City Engineer may refuse to perform
inspections or shut down work on the project.



E. REQUIREMENTS FOR EXISTING DEVELOPMENTS

1. Following approved Post Construction Storm Water Management Plan

The owners of existing developments are responsible to maintain improvements
and observe practices that were part of an approved Post Construction Storm
Water Management Plan. Failure to adhere to the plan may result in failure of the
City to renew business licenses, fines or other action as prescribed by Pleasant
Grove City Code.

2. Operator or owner makes adjustments to practices or improvements when
necessary to achieve Post Construction Storm Water Management Plan
objectives

Pleasant Grove City encourages adjustments to the plan that enhance effective
storm water management. However, significant reduction of practices contained
in the plan is to be accomplished through formal modification of the plan and
resubmission to the Development Review Committee (or designee) for approval.



F. STORM WATER PERFROMANCE CRITERIA AND
DESIGN GUIDELINES

The following storm drainage criteria and design guidelines apply to all storm
drainage plans in Pleasant Grove and shall be used in storm drainage calculations.
The City Engineer has authority to modify the criteria and guidelines as needed to
meet changing or unusual needs or conditions.

1. Storm water quantity criteria & design guidelines

A. Design Storm
i. Frequency
a. Design piping system for a 25-year storm and detention for a 10-year
storm
b. Control the point of discharge and the flooding hazard of a 100-year
storm
ii. Depth and Intensity—per the following tables:

Design Rainfall Depths (Inches) for the Given Duration

10 25 50 100
| Duration Year Year Year Year
5 min 0.276 0.328 0.377 0.436
10 min 0.428 0.509 0.585 0.677
15 min 0.542 0.644 0.741 0.858
30 min 0.751 0.893 1.027 1.190
60 min 0.950 1.130 1.300 1.510
2 hours 1.078 1.281 1.461 1.690
3 hours 1.169 1.387 1.574 1.800
6 hours 1.350 1.600 1.800 2.020
12 hours 1.750 2.060 2.260 2.520
24 hours 2.100 2.500 2.700 3.230

Design Rainfall Intensities (inches per hour) for the Given Duration

Duration 10 25 50 100

Year Year Year Year
5 min 3.325 3.952 4.542 5.253
10 min 2.563 3.048 3.503 4.054
15 min 2.168 2.576 2.964 3.432
30 min 1.502 1.786 2.054 2.380
60 min 0.950 1.130 1.300 1.510
2 hours 0.539 0.641 0.731 0.845
3 hours 0.390 0.462 0.525 0.600
6 hours 0.225 0.267 0.300 0.337
12 hours 0.146 0.172 0.188 0.210
24 hours 0.088 0.104 0.113 0.135




B. Runoff Coefficients
The design engineer is to calculate a composite runoff coefficient based on
surface type and associated runoff coefficient, weighted by the area of each
surface type.

C. Inlet Spacing

Two criteria must be met:

1. Spread of water in the street—storm water must be delivered from the
street into an underground piped system when the spread of water in the
street covers the outside 10 feet of asphalt. This will leave two 7-foot
traffic lanes in local streets and three 10-foot traffic lanes in collector
streets that are not submerged.

ii. Gutter velocity—water must be delivered from the street into an
underground piped system when the velocity of water in the deepest part
of the gutter reaches 10 feet per second (as a safety consideration).

Each of these requirements is a function of street slope and storm water flow
rate. Storm water must be delivered from the street to storm drains when

flows reach amounts shown in the following graph:

Maximum Flow Rates Allowed in Streets (25-year storm)
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Note: The spread of water in the street is calculated using the Manning Equation in the form developed by 1zzard, with
a roughness coefficient of 0.013 and the standard street cross section. The velocity criteria calculates the
velocity at the deepest part of the gutter with the Manning’s Equation, with a roughness coefficient of 0.013,
and using a depth at a point six inches from the face of the curb as the hydraulic radius.

D. Inlet Capacity
The designer is to assume 50% blockage of inlets when considering storm
drain inlet capacity.




E. Detention

Storm water must be detained such that the peak flow rate released from the

site does not exceed 0.15 cubic feet per second per acre (cfs/acre). The

following limitations apply to detention basins:

1. No part of the bottom of a landscaped detention area may be flatter than
3%.

i1. Within 10 feet of the outlet, the slope of a landscaped basin bottom must
not be flatter than 5% unless a concrete apron is constructed around the
outlet.

iii. Excluding areas within 10 feet of the outlet, the maximum allowable depth
of the basin is 3 feet.

iv. Storm drain pipes are to continue through detention areas to allow low
flows to proceed through the storm drainage system without having to
come to the surface. These low flows must still pass through the outlet
restriction that limits runoff rates.

v. Basins are to be designed such that water does not run into them after they
reach a maximum depth (unless a free flowing overflow is provided)—this
can often be controlled by the elevation of an inlet box in the street
adjacent to the basin.

vi. The design drawings for the basin shall include the total basin area, side
slopes and width of the berm or height of retaining walls if used, basin
depth, storage capacity curve, and design details of the outlet control
structure including orifice plate installation.

vii. Side slopes shall not be steeper than 3-feet horizontal to 1-foot vertical

(3:1).



2. Storm water quality criteria
A. Storm Water Treatment

Prior to discharging storm water, it must be treated to reduce illicit discharges
of sediment, oils, floatables and other pollutants. The treatment method must
be approved by the City.

B. Use of Best Management Practices

Pleasant Grove City encourages the use of the BMP fact sheets included in
PART 4, CONSTRUCTION AND POST CONSTRUCTION BEST
MANAGEMENT PRACTICES. The following BMPs are required to be a
part of all Construction Site Storm Water Management Plans:

* BMP Inspection & Maintenance BMPIM
* Concrete Waste Management CWM
* Dust Controls DC

* Hazardous Waste Management HWM
* Material Storage MS

* Portable Toilets PT

* Spill Clean-Up SCU
* Vehicle and Equipment Cleaning VEC

* Vehicle and Equipment Fueling VEF

There is no list of BMPs that is required on all Post Construction Storm Water
Management Plans.

In addition to the required BMPs listed above, other BMPs from PART 4 that
apply to a given development should be used. Pleasant Grove City also
encourages the use of practices in addition to those contained in the Pleasant
Grove Storm Water Management Program that may be suitable for a given
development. Engineering judgment must be used in selecting BMPs for a
given development.

C. Prohibited Practices
The following practices are specifically prohibited:

o Soil or construction materials may not be piled in streets
o Soil bridges over curb and gutter may not be constructed



G.CONSTRUCTION SITE STORM WATER
MANAGEMENT PLAN CONTENTS

1. Purpose of the Construction Site Storm Water Management Plan

The purpose of the Construction Storm Water Management Plan is to control
storm water runoff and reduce pollutants in storm water runoff during
construction by accomplishing the following:

A.
B.

a

mmo

Controlling soil erosion

Controlling discharge of sediment into storm drainage facilities or onto
adjacent properties

Prevent illicit discharges into on-site soils, into storm drainage facilities or
onto adjacent properties

Prevent uncontrolled discharge of storm water to adjacent property
Controlling construction waste

Controlling dust

2. Contents of the Construction Site Storm Water Management Plan

The Construction Storm Water Management Plan is to be submitted with the site
plans or improvement plans, and is to contain at least the following elements:

A.
B.
C.

m O

o

Existing and proposed contours as shown on the grading plan

Existing and proposed storm drainage improvements

Best management practices to accomplish the purpose of the plan--show the

following for each BMP specified, as applicable:

i. Location and extent of specified BMP

ii. Timing of implementation, possibly in terms of planting season or number
of days following commencement of grading

iii. Duration of implementation

iv. Any information in addition to or different from that shown on the BMP
fact sheet as necessary to employ the BMP on the site

BMP Fact sheets or other descriptive material for all specified BMPs

Proposed re-vegetation—show the following:

i. Location and type of re-vegetation proposed

ii. Timing of re-vegetation, possibly in terms of planting season or number of
days following commencement of grading

Sequencing of construction activities and BMPs

Name, address & telephone number of individual who has responsibility for

implementation and maintenance of the plan.



H.POST CONSTRUCTION STORM WATER
MANAGEMENT PLAN CONTENTS

1. Purpose of the Post Construction Storm Water Management Plan

The purpose of the Post Construction Storm Water Management Plan is to control
storm water runoff and reduce pollutants in storm water runoff after construction
is complete and the developed site is in operation. This is achieved by
accomplishing the following:

A.
B.

C.

Controlling soil erosion

Controlling discharge of sediment into storm drainage facilities or onto
adjacent properties

Preventing illicit discharges into on-site soils, into storm drainage facilities or
onto adjacent properties

2. Contents of the Post Construction Storm Water Management Plan

The Post Construction Storm Water Management Plan is to be submitted with the
site plans or improvement plans. It shall be contained on a plan sheet of its own,
rather than being a part of another plan sheet, and is to contain at least the
following:

A.

B.

The site plan, including vicinity map, proposed contours, permanent storm

drainage improvements, and landscaping.

Best management practices to accomplish the purpose of the plan. Examples

of appropriate BMPs may include those addressing operation and maintenance

of storm drainage quality control facilities, operation and maintenance of

storm water discharge control facilities, maintenance of landscaping, good

housekeeping practices, etc.

Show the following for each BMP specified:

i.  Location and extent of specified BMPs, as appropriate

ii. Detailed schedule of execution for each specified BMP, in terms of
starting time, duration, frequency, etc., as appropriate

iii. Any information in addition to or different from that shown on the BMP
fact sheets as necessary to employ the BMPs on the site

. BMP fact sheets or other descriptive material for all specified BMPs. BMP

fact sheets that are part of the Post Construction Storm Water Management
Plan are to be on a separate sheet from those BMP fact sheets associated with
the Construction Site Storm Water Management Plan.



E. The following statement shall prominently appear on all Post Construction
Storm Water Management Plans:

The holders of the business license at this site (or owner of the lot if there is
no business license) are responsible to perpetually follow this Post
Construction Storm Water Management Plan. Failure to follow the plan may
result in the City refusing to renew business licenses or take other action
against the property owner.

The objectives of the Plan are to:
1. Control soil erosion
2. Control discharge of sediment into storm drainage facilities or onto
adjacent properties
3. Prevent illicit discharges into on-site soils, into storm drainage
facilities or onto adjacent properties

If the objectives of the Plan are not being met, the site operator or owner
shall make adjustments to the Plan as needed to accomplish its purposes.

Pleasant Grove City encourages adjustments to the plan that enhance
effective storm water management. However, significant reduction of
practices contained in the plan is to be accomplished through formal
modification of the plan and resubmission to the Development Review
Committee for approval.




I.

PROPOSED CONSTRUCTION AND POST
CONSTRUCTION STORM WATER MANAGEMENT
PLAN REVIEW PROCEDURES

The Construction Storm Water Management Plan and Post Construction Storm Water
Management Plan will be submitted to Pleasant Grove City with the development
plans. They will be reviewed along with the development plans, with storm water
quantity and quality benefits in mind. The review procedure will be the same as for
subdivision improvement plans and site plans.

CONCLUSION

Inasmuch as the construction and post construction related best management practices
will generally be carried out by those in the private construction industry, they will be
implemented as specified in specific construction site and post construction storm
water management plans as development occurs. The BMPs found in PART 2,
BMPs PERFORMED BY PLEASANT GROVE CITY, cover Pleasant Grove City’s
efforts to assure that the plans are followed.

Pleasant Grove City’s Storm Water Technical Manual satisfies, in part, two of the six
minimum control measures established by the Storm Water Phase II Rule: #4:
Construction site storm water runoff control, and #5: Post-construction storm water
management in new development and redevelopment.



