\\\§
.y

Gaioway

STORMWATER MANAGEMENT PLAN (SWMP)
And

STORMWATER BEST MANAGEMENT PRACTICES
INSPECTION AND MAINTENANCE PLAN (IM PLAN)

for:

1002 LLC

or Claremont Business Park, Filing 2, Lot 8
El Paso County, Colorado Springs, Colorado

Located at:
1415 Selix Grove
Colorado Springs, Colorado

Prepared for and Party Responsible for Maintenance and Inspection:
Hammers Construction, LLC.
1411 Woolsey Heights
Colorado Springs, CO 809151
Phone (719) 571-1599
Attn: Zack Crabtree

Prepared by:

Galloway & Company, Inc.
1755 Telstar Drive, Suite 107
Colorado Springs, CO 80918

Phone (719) 900-7220
Attn: Todd Cartwright PE, LEED AP

Dated:
January 10, 2018

El Paso County Project# PPR-17-046



Hammers Construction
CBP 2, Lot 8 — 1002 LLC
1/10/18

This page intentionally left blank

Galloway & Company, Inc. e 719.900.7220 e 1755 Telstar Drive, Suite 107 e Colorado Springs, CO 80920 e www.GallowayUS.com



Hammers Construction
CBP 2, Lot 8 — 1002 LLC
1/10/18

TABLE OF CONTENTS

General Location and Description of Stormwater Best Management Practices
STORMWATER MANAGEMENT PLAN

Vicinity Map

Porous Pavement System Standard Operation Procedures For Inspection And Maintenance
Grading Erosion Stormwater Inspection Checklist

Grading And Erosion Control Plans

Drainage Map

BMP Details

Spill Cleanup Instructions And Maintenance Program

G Mmoo P

Galloway & Company, Inc. e 719.900.7220 e 1755 Telstar Drive, Suite 107 e Colorado Springs, CO 80920 e www.GallowayUS.com



Hammers Construction
CBP 2, Lot 8 — 1002 LLC
1/10/18

This page intentionally left blank

Galloway & Company, Inc. e 719.900.7220 e 1755 Telstar Drive, Suite 107 e Colorado Springs, CO 80920 e www.GallowayUS.com



Hammers Construction
CBP 2, Lot 8 — 1002 LLC
1/10/18

General Location and Description of
Stormwater Best Management Practices
STORMWATER MANAGEMENT PLAN

A. General Site Description
The project is located between Selix Grove and Woolsey Heights in El Paso County, Colorado, Section 8,
Township 14 South, Range 65 West of the 6th P.M. The site itself is undeveloped and surrounded by
existing streets and light industrial developments. The proposed development consists of light industrial
building with paved driveway.

B. Existing Site Conditions
The site is currently vacant with a relatively new roadway infrastructure and associated utilities with
slopes ranging from 0-2% from east to west. Flows from the site run in a sheet-flow manner and drain
to the west portion of the site, on to Selix Grove and then eventually outfalls to an existing storm sewer
collection system to the southwest of Lot 8 and ultimately discharges to the East Fork Sand Creek.

C. Soils
Soils for this project site are hydraulic soil group (HSC) of type A. The site consists of Ellicott loamy
course sand soils. A more detailed soils report is available in the drainage letter.

D. Narrative Description of Construction Activities
The site is already “pad ready” with rough grading complete and existing utility stubs. The activities will
include final grading, utility and storm installation, building and parking lot installation, final stabilization
and removal of temporary control measures.

E. Phasing Plan and Proposed Sequence for Major Activities
The site construction activities will be completed in one phase.
Construction is expected commence as soon as the plans are approved on or about January 2018.
Temporary BMP’s should be in place February 2018.
Grading is expected to be substantially completed within 10 day or February 2018.
Final Stabilization is expected by June 2018.
Construction is expected to be complete by August 2018.

F. Site Area and Coefficients
The site disturbance is 0.40 acres. The existing site runoff coefficients are 0.25 and 0.35 in the 5 and 100
year event respectively. The developed site weighted runoff coefficients are 0.73 and 0.80 in the 5 and
100 year event respectively.
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G. Water Quality Facilities
The Site utilizes a permeable pavement detention system for providing water quality for the site. All
internal storm water runoff will be collected and conveyed to the permeable pavement detention
system. The system will be private and shall be maintained by the property owner. Access shall be
granted to El Paso County for maintenance of the private facility. The permeable pavement detention
system is sized based on El Paso County DCM and Urban Drainage criteria.

H. General Stormwater Management Description
Roof stormwater runoff is conveyed overland to curb and gutter then to the permeable pavement
detention system. The permeable pavement detention system will infiltrate directly into the ground
water.

I. Stormwater Facilities Site Plan
Inspection or maintenance personnel may utilize the drainage map as attached which provides for a site
plan of the permeable pavement detention system.

J.  Floodplain Statement
According to LOMR 06-08-B137P adjusted the FEMA FIRM map 08041C0752F, effective March 17, 1997,
the site lies within Unshaded Zone X. Unshaded Zone X is identified as areas of 500-year flood; areas of
100-year flood with average depths of less than 1 foot.

K. Receiving Water Description
Flows from the site run through an existing storm sewer collection system at the southwest corner of
Lot 21 and ultimately discharges to the East Fork Sand Creek.

L. Existing Vegetation Description
Only native grasses grow on the site currently. The site is currently has 20% vegetation cover across the
site with bare spots spread throughout.

M. Non-stormwater water discharge
There are no known springs on the site or spring discharges on the site. The site does not intend to use
irrigation so there will not be irrigation runoff.

N. Soil Erosion Potential
There is potential for soil to become suspended in stormwater runoff and to wash away. The sediment
can drop out of the stormwater in inlets and storm pipes.

0. Description of Potential Pollutants
There are no industrial or chemical uses planned for the site.

The potential pollutants during construction are typical pollutants associated with construction and
vehicle operations; fuel and oil. Paints and other construction chemicals will also be used on the site
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during construction. Potential pollutants will be disposed of offsite as appropriate. No pollutants will be
dumped on storm sewers.

There are no known existing sources of natural potential pollution sources.

If a spill occurs, the contractor will collect any contaminated soil and properly remove the contaminated
soil from the site per the attached spill plan.

There are no major potential pollutants anticipated to be used on the site.

P. Appropriate Controls and Measures (Temporary Structural BMP’s)
Initially, silt fence will be placed along the western and northern disturbance lines which are the
downhill sides of the site. This perimeter silt fence will remain in place during the entire project until
such time the site is finally stabilized with building, parking and/or landscaping.

All the clearing and grubbing of the site will be accomplished at the onset of the project. On-site utility
main line installation will be done after the over lot grading is completed.

Inlet protection will be provided at the throat of the inlets once they are completed and will remain in
place until the parking lot is paved and the surrounding landscaping has been completed.

Rock socks will be used in the curb and gutter to control sediment during storm events on the east and
west side of the site.

Vehicle tracking control rocks will be used at the site entrance. Near the VTC a concrete washout will be
provided on site to contain concrete waste.

Upon completion of the roads and establishment of the landscaping, all temporary BMP’s will be
removed.

Q. Non-Structural BMP’s
Seeding will be used where there is no rock mulch in the landscape areas. No organic mulch will be used
on the site. There is no onsite vegetation to protect. There will be no sod placement on the site.

R. SWMP Revisions
SWMP map revision will be completed as site conditions warrant on the map kept with the report.
Previous version of the map will be kept with the SWMP marked with effective dates and superseded
dates. The SWMP narrative will be updated the same way.

S. Final Stabilization and Long-term Stormwater Quality
Temporary erosion control measure will not be removed until all vegetated areas have stabilized.
Permanent erosion control BMP’s will remain for permanent erosion control.
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T. Owner Inspection and Maintenance of Construction BMP’s
Inspections are performed by the owner or owner’s representative. The County shall have the right to
enter the construction site at any time to determine if the site is in compliance with the plan.

U. Vegetative Cover
The existing site has 20% vegetative cover. The post construction vegetative cover should be 22%. This
area is obtained on the east and west side of the lot.

V. Inspections
Self-Inspections

The owner or his representative conducts self-inspections. The purpose of these inspections is to ensure
that all BMPs are installed according to approved plans and that the BMPs are being properly
maintained. The person performing the inspections must be a registered professional engineer in
Colorado, a certified erosion control specialist, or certified in an approved inspection training program.

The owner or his representative will record the results of the self-inspections by completing a copy of
the El Paso County Inspection Checklist. Completed Inspection Checklists will be submitted
electronically to the assigned County Engineering inspector within 5 business days of the self-inspection.
The self-inspections must also be kept on-site.

Items self -inspected

Inspect all items on the Erosion and Stormwater Quality Control Plan and permit. Check that all items
are in place, not damaged and functioning as intended. Inspect that sediment is not leaving the site or
entering a drainage way. Inspect that vehicles are not tracking sediment onto County streets.

Initial County Inspection

Initial inspections are to confirm that the approved plan is being implemented. The County Engineering
Inspector must be contacted by the owner/owner’s representative/contractor at least 48 hours prior to
scheduling the Initial Inspection. It is expected that at the time of the initial inspection, the first level of
BMPs will have been implemented according to those plans and that no land disturbing activity will have
occurred prior to the Initial Inspection. Additional County inspections are at the County’s discretion.
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Appendix A
Vicinity Map

Galloway & Company, Inc. e 719.900.7220 e 1755 Telstar Drive, Suite 107 e Colorado Springs, CO 80920 e www.GallowayUS.com



Hammers Construction
CBP 2, Lot 8 — 1002 LLC
1/10/18

This page intentionally left blank

Galloway & Company, Inc. e 719.900.7220 e 1755 Telstar Drive, Suite 107 e Colorado Springs, CO 80920 e www.GallowayUS.com



POWERS BLVD

CONSTITUTION AVE

PETERSONRD

PALMER PARK BLVD

OMAHA BLVD

SITE\\
4

GALLEY RD

MARKSHEFFEL RD.

CBP F2,LOT 8
HAMMERS CONSTRUCITON

1415 SELIX GROVE
COLORADO SPRINGS, CO

FIGURE 1 - VICINITY MAP

VICINITY MAP
NTS

Project No: HCI 004.01
Drawn By: TAC
Checked By: TAC
Date: 09/27/17

Gallowa

Planning. Architecture. Engineering.

1755 Telstar Drive, Suite 107
Colorado Springs, Co 80920
719.900.7220 O
www.gallowayUS.com

1y & Company, . Al RighsResmned



Hammers Construction
CBP 2, Lot 8 — 1002 LLC
1/10/18

This page intentionally left blank

Galloway & Company, Inc. e 719.900.7220 e 1755 Telstar Drive, Suite 107 e Colorado Springs, CO 80920 e www.GallowayUS.com



Hammers Construction
CBP 2, Lot 8 — 1002 LLC
1/10/18

Appendix B
Permeable Pavement System
Standard Operation Procedures For
Inspection And Maintenance
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Permeable Pavement Systems

The key maintenance objective for any permeable pavement system is to know when runoff is no longer
rapidly infiltrating into the surface, which is typically due to void spaces becoming clogged and requiring
sediment removal. This section identifies key maintenance considerations for various types of permeable
pavement BMPs.

Inspection

Inspect pavement condition and observe infiltration at least annually, either during a rain event or with a
garden hose to ensure that water infiltrates into the surface. Video, photographs, or notes can be helpful
in measuring loss of infiltration over time. Systematic measurement of surface infiltration of pervious
concrete, Permeable Interlocking Concrete Pavers (PICP), concrete grid pavement, and porous asphalt®
can be accomplished using ASTM C1701 Standard Test Method for Infiltration Rate of In Place Pervious
Concrete.

Debris Removal, Sweeping, and Vacuuming

= All Pavements: Debris should be removed, routinely, as a source control measure. Typically, sites
that require frequent sweeping already plan for this activity as part of their ongoing maintenance
program. For example, a grocery store may sweep weekly or monthly. Depending on the season, city
streets also may have a monthly plan for sweeping. This is frequently performed with a broom
sweeper. Although a sweeper can be effective at removing solids and debris from the surface, it will
not remove solids from the void space of a permeable pavement. Use a vacuum or regenerative air
sweeper to help maintain or restore infiltration. If the pavement has not been properly maintained, a
vacuum sweeper will likely be needed.

= PICP, Concrete Grid Pavements (with aggregate infill), Pervious Concrete, and Porous
Asphalt': Use a regenerative air or vacuum sweeper after any significant site work (e.qg.,
landscaping) and approximately twice per year to maintain infiltration rates. This should be done on
a warm dry day for best results. Do not use water with the sweeper. The frequency is site specific
and inspections of the pavement may show that biannual vacuuming is more frequent than necessary.
After vacuuming PICP and Concrete Grid Pavers, replace infill aggregate as needed.

Snow Removal

In general, permeable pavements do not form ice to the same extent as conventional pavements.
Additionally, conventional liquid treatments (deicers) will not stay at the surface of a permeable
pavement as needed for the treatment to be effective. Sand should not be applied to a permeable
pavement as it can reduce infiltration. Plowing is the recommended snow removal process. Conventional
plowing operations should not cause damage to the pavements.

= PICP and Concrete Grid: Deicers may be used on PICP and grid pavers; however, it may not be
effective for the reason stated above. Sand should not be used. If sand is accidently used, use a
vacuum sweeper to remove the sand. Mechanical snow and ice removal should be used.

Perv crete: Do not use liquid or solid deicers or sand on pervious concrete. Deicers can
damage the concre will reduce infiltration. Mechanical snow and ice removal should be
used.

= Porous Asphalt*: Use liquid or solid deicers sparingly; mec ow and ice removal is

preferred. Do not apply sand to porous asphalt.

December 2012 Town of Castle Rock 11
As Modified From
UDFCD Urban Storm Drainage Criteria Manual Volume 3, Chapter 6
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Full and Partial Replacement of the Pavement or Infill Material

= PICP and Concrete Grid: Concrete pavers, when installed correctly, should have a long service
life. If arepair is required, it is frequently due to poor placement of the paver blocks. Follow
industry guidelines for installation and replacement after underground repairs.

If surface is completely clogged and rendering a minimal surface infiltration rate, restoration of
surface infiltration can be achieved by removing the first %2 to 1 inch of soiled aggregate infill
material with a vacuum sweeper. After cleaning, the openings in the PICP will need to be refilled
with clean aggregate infill materials. Replacement of the infill is best accomplished with push
brooms.

us Gravel: Remove and replace areas of excessive wear or reduced infiltration as needed. The

cause raveling of the concret&Any patches should extend to existing isolated joints. Conventional
concrete may be used in patches, prowjded that 90 percent of the original pervious surface is
maintained.

» Reinforced Grass: Remove and replace the sod co s needed to maintain a healthy vegetative
cover or when the sod layer accumulates significant amou sediment (i.e., >1.5 inches).
Maintenance and routine repairs should be performed annually, Wiy sod replacement approximately
every 10 to 25 years. When replacing sod, use a high infiltration varietysguch as sod grown in sandy
loam.

= Porous Asphalt*: Conventional asphalt may be used in patches, provided that 90 percg
original permeable surface is maintained.

! Porous asphalt is considered a provisional treatment BMP pending performance testing in Colorado and is not included in this
manual at the present time.

December 2012 Town of Castle Rock 12
As Modified From
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todd_cartwright
Arrow


Hammers Construction
CBP 2, Lot 8 — 1002 LLC
1/10/18

Appendix C
Grading Erosion Stormwater Inspection Checklist
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Appendix C Inspection Checklist — Grading
Erosion, and Stormwater Quality Controls

DATE/TIME:

INSPECTOR:

C I TY O F C O L O RAD O TYPE OF INSPECTION: Self-Monitoring_
S PRIN G S Initial _ Compliance_ Follow-Up_____

Reconnaissance Complaint__ Final
SITE: DATE OF PERMIT:
ADDRESS:
CONTRACTOR: OWNER/OWNER’S REPRESENTATIVE:
CONTACT: CONTACT:
PHONE: PHONE:
STAGE OF CONSTRUCTION: Initial BMP Installation/Prior to Construction Clearing & Grubbing_
Rough Grading_ Finish Grading_ Utility Construction__ Building Construction____
Final Stabilization_
OVERALL SITE INSPECTION YES/NO/N.A. REMARKS/ACTIONS

Is there any evidence of sediment leaving the construction
site? If so, note areas.

Have any adverse impacts such as flooding, structural
damage, erosion, spillage, or accumulation of sediment,
debris or litter occurred on or within public or private
property, wetlands or surface waters -to include
intermittent drainageways and the City’s stormwater
system (storm sewers, gutters, ditches, etc.)?

Are the BMPs properly installed and maintained?

Have the BMPs been placed as shown on approved plans?

Are the BMPs functioning as intended?

Is work being done according to approved plans and any
phased construction schedule?

Is the construction schedule on track?

Are drainage channels and outlets adequately stabilized?

Is there any evidence of discharges or spills of fuels,
lubricants, chemicals, etc.?

STORMWATER QUALITY BMP MANUAL A-23



BMP MAINTENANCE CHECKLIST

YES/NO/N.A.

REMARKS/ACTIONS
NECESSARY

CHECK DAM

Has accumulated sediment and debris been
removed per maintenance requirements?

EROSION CONTROL BLANKET

Is fabric damaged, loose or in need of repairs?

INLET PROTECTION

Is the inlet protection damaged, ineffective or in
need of repairs?

Has sediment been removed per maintenance
requirements?

MULCHING
Distributed uniformly on all disturbed areas?
Is the application rate adequate?

Any evidence of mulch being blown or washed
away?

Has the mulched area been seeded, if necessary?

SEDIMENT BASIN

Is the sediment basin properly constructed and
operational?

Has sediment and debris been cleaned out of the
basin?

SILT FENCE

Is the fence damaged, collapsed, unentrenched or
ineffective?

Has sediment been removed per maintenance
requirements?

Is the silt fence properly located?

SLOPE DRAIN
Is water bypassing or undercutting the inlet or pipe?

Is erosion occurring at the outlet of the pipe?

STRAW BALE BARRIER

Are the straw bales damaged, ineffective or
unentrenched?

Has sediment been removed per maintenance
requirements?

Are the bales installed and positioned correctly?

STORMWATER QUALITY BMP MANUAL A-24




BMP MAINTENANCE CHECKLIST

YES/NO/N.A.

REMARKS/ACTIONS
NECESSARY

SURFACE ROUGHENING
Is the roughening consistent/uniform on slopes??

Any evidence of erosion?

TEMPORARY SEEDING
Are the seedbeds protected by mulch?
Has any erosion occurred in the seeded area?

Any evidence of vehicle tracking on seeded areas?

TEMPORARY SWALES

Has any sediment or debris been deposited within
the swales?

Have the slopes of the swale eroded or has damage
occurred to the lining?

Are the swales properly located?

VEHICLE TRACKING
Is gravel surface clogged with mud or sediment?
Is the gravel surface sinking into the ground?

Has sediment been tracked onto any roads and has
it been cleaned up?

Is inlet protection placed around curb inlets near
construction entrance?

OTHER
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FINAL INSPECTION CHECKLIST

YES/NO/N.A.

REMARKS/ACTIONS
NECESSARY

Has all grading been completed in compliance with
the approved Plan, and all stabilization completed,
including vegetation, retaining walls or other
approved measures?

Has final stabilization been achieved - uniform
vegetative cover with a density of at least 70 percent of
pre-disturbance levels, and cover capable of
adequately controlling soil erosion; or permanent,
physical erosion methods?

Have all temporary measures been removed?

Have all stockpiles, construction materials and
construction equipment been removed?

Are all paved surfaces clean (on-site and off-site)?

Has sediment and debris been removed from drainage
facilities (on-site and off-site) and other off-site
property, including proper restoration of any
damaged property?

Have all permanent stormwater quality BMPs been
installed and completed?

ADDITIONAL COMMENTS:

The items noted as needing action must be remedied no later than

The contractor shall notify the inspector when all the items noted above have been

addressed.

By signing this inspection form, the owner/owner’s representative and the contractor
acknowledge that they have received a copy of the inspection report and are aware it is their
responsibility to take corrective actions by the date noted above. Failure to sign does not
relieve the contractor and owner/owner’s representative of their responsibility to take the
necessary corrective action and of their liability for any damages that have occurred or may

occur.
INSPECTOR’S SIGNATURE: DATE:
OWNER/OWNER’S REPRESENTATIVE SIGNATURE: DATE:
CONTRACTOR’S SIGNATURE: DATE:

STORMWATER QUALITY BMP MANUAL A-26
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Appendix D
Grading and Erosion Control Plans
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Permeable Pavement Systems T-10

Description

The term Permeable Pavement System, as
used in this manual, is a general term to
describe any one of several pavements that
allow movement of water into the layers
below the pavement surface. Depending
on the design, permeable pavements can
be used to promote volume reduction,
provide treatment and slow release of the
water quality capture volume (WQCV),
and reduce effective imperviousness. Use
of permeable pavements is a common Low
Impact Development (LID) practice and is
often used in combination with other
BMPs to provide full treatment and slow
release of the WQCV. A number of
installations within the UDFCD

Photograph PPS-1. The reservoir layer of a permeable pavement

provides storage volume for the WQCV. Photo courtesy of Muller
Engineering and Jefferson County Open Space.

boundary have also been designed with an increased depth of
aggregate material in order to provide storage for storm events in Permeable Pavement
excess of the water quality (80th percentile) storm event. This

requires some additional design considerations, which are

di d within thi h Functions

iscussed within this BMP Fact Sheet. LID/Volume Red. Yes
- - WQCV Yes

Site Selectlon WQCV+Flood Control Yes
L . . . . . Fact Sheet Includes

This infiltrating BMP requires consultation with a geotechnical EURVY Guidance No

engineer when proposed near a structure. In addition to providing

the pavement design, a geotechnical engineer can assist with Typical Effectiveness for Targeted

evaluating the suitability of soils, identifying potential impacts, Po"_Utant53 - N
and establishing minimum distances between the BMP and Sediment/Solids Very Good
structures. Nutrients Good
Total Metals Good
Permeable pavement systems provide an alternative to Bacteria Unknown

conventional pavement in pedestrian areas and lower-speed : :
P P P Other Considerations

vehicle areas. They are not appropriate where sediment-laden

. ; 4 12
runoff could clog the system (e.g., near loose material storage Life-cycle Costs | High
areas). ! Not recommended for watersheds with

high sediment yields (unless pretreatment is
This BMP is not appropriate when erosive conditions such as E’ro"'ded)-
steep slopes and/or sparse vegetation drain to the permeable Does not consider the life cycle cost of the
pavement. The sequence of construction is also important to §°”"e”“°'_‘a' pavement that it replaces.
preserve pavement infiltration. Construction of the pavement I'?asedtPf'f"Iaé't'y on diﬂa fo"\)A”F‘)tBet A
H H . nternationa ormwater atabase
zr;?]:g(lje::ke place only after construction in the watershed is (www.bmpdatabase.orq).

4 Based primarily on BMP-REALCOST

. . L . available at www.udfcd.org. Analysis
For sites where land uses or activities can cause infiltrating based on a single installation (not based on

stormwater to contaminate groundwater, special design the maximum recommended watershed
requirements are required to ensure no-infiltration from the tributary to each BMP).

pavement section.

August 2013 Urban Drainage and Flood Control District PPS-1
Urban Storm Drainage Criteria Manual Volume 3
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T-10 Permeable Pavement Systems

Permeable pavements and other BMPs used for infiltration
that are located adjacent to buildings, hardscape or
conventional pavement areas can adversely impact those
structures if protection measures are not provided. Wetting of
subgrade soil underlying those structures can cause the
structures to settle or result in other moisture-related
problems. Wetting of potentially expansive soils or bedrock
can cause those materials to swell, resulting in structure
movements. In general, a geotechnical engineer should
evaluate the potential impact of the BMP on adjacent
structures based on an evaluation of the subgrade soil,
groundwater, and bedrock conditions at the site. In addition,
the following minimum requirements should be met:

= In locations where subgrade soils do not allow infiltration,
the pavement section should include an underdrain
system.

=  Where infiltration can adversely impact adjacent
structures, the filter layer should be underlain by an
underdrain system designed to divert water away from the
structure.

» In locations where potentially expansive soils or bedrock
exist, placement of permeable pavement adjacent to
structures and conventional pavement should only be
considered if the BMP includes an underdrain designed to
divert water away from the structure and is lined with an
essentially impermeable geomembrane liner designed to
restrict seepage.

Designing for Maintenance

Recommended ongoing maintenance practices for all BMPs
are provided in the BMP Maintenance chapter of this manual.
During design and construction, the following should be
considered to ensure ease of maintenance over the long-term:

= Hold a pre-construction meeting to ensure that the
contactor has an understanding of how the pavement is
intended to function. Discuss the contractor’s proposed
sequence of construction and look for activities that may
require protection of the permeable pavement system.

Benefits

= Permeable pavement systems
provide water quality treatment
in an area that serves more than
one purpose. The depth of the
pavement system can also be
increased to provide flood
control.

= Permeable pavements can be
used to reduce effective
imperviousness or alleviate
nuisance drainage problems.

= Permeable pavements benefit tree
health by providing additional air
and water to nearby roots.

= Permeable pavements are less
likely to form ice on the surface
than conventional pavements.

= Some permeable pavements can
be used to achieve LEED credits.

Limitations

= Additional design and
construction steps are required
for placement of any ponding or
infiltration area near or
upgradient from a building
foundation, particularly when
potentially expansive soils exist.
This is discussed in the design
procedure section.

= In developing or otherwise
erosive watersheds, high
sediment loads can clog the
facility.

= Ensure that the permeable pavement is protected from construction activities following pavement
construction (e.g., landscaping operations). This could include covering areas of the pavement,
providing alternative construction vehicle access, and providing education to all parties working on-

site.

= Include an observation well to monitor the drain time of the pavement system over time. This will
assist with determining the required maintenance needs. See Figure PPS-8.

PPS-2 Urban Drainage and Flood Control District August 2013
Urban Storm Drainage Criteria Manual VVolume 3



Permeable Pavement Systems T-10

= Call for construction fence on the plans around pervious areas where infiltration rates need to be
preserved and could be reduced by compaction from construction traffic or storage of materials.

Example Construction Drawing Notes

Excavation of subgrade shall not commence until after the pre-construction meeting.

Subgrade shall be excavated using low ground pressure (LGP) track equipment to
minimize over compaction of the subgrade. *

Grading and compaction equipment used in the area of the permeable pavement should be
approved by the engineer prior to use.

Loose materials shall not be stored on the permeable pavement area.

The contractor shall, at all times during and after system installation, prevent sediment,
debris, and dirt from any source from entering the permeable pavement system.

Placement of the wearing course shall be performed after fine grading and landscaping in
adjacent areas is complete. If the wearing course becomes clogged due to construction
activities, clean the surface with a vacuum machine to restore the infiltration rate after
construction is complete.

! For partial and full infiltration sections only.

Design Procedure and Criteria

Note: This manual includes a variety of specific pavements, which are discussed and distinguished in
supplemental BMP Fact Sheets T-10.1, T-10.2, etc. This BMP Fact Sheet outlines the design procedure
and other design components and considerations that are common to all of the systems. Review of the
supplemental Fact Sheets is recommended to determine the appropriate pavement for a specific site or

use.

1. Subsurface Exploration and Determination of a No-Infiltration, Partial Infiltration, or Full
Infiltration Section: Permeable pavements can be designed with three basic types of sections. The
appropriate section will depend on land use and activities, proximity to adjacent structures and soil
characteristics. Sections of each installation type are shown in Figure PPS-1.

No-Infiltration Section: This section includes an underdrain and an impermeable liner that
prevents infiltration of stormwater into the subgrade soils. Consider using this section when any
of the following conditions exist:

(0]

(0]

Land use or activities could contaminate groundwater if stormwater is allowed to infiltrate.

Permeable pavement is located over potentially expansive soils or bedrock that could swell
due to infiltration and potentially damage the permeable pavement system or adjacent
structures (e.g., building foundation or conventional pavement).

August 2013 Urban Drainage and Flood Control District PPS-3
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T-10 Permeable Pavement Systems

Partial Infiltration Section: This section does not include an impermeable liner, and allows
some infiltration. Stormwater that does not infiltrate is collected and removed by an underdrain
system.

Full Infiltration Section: This section is designed to infiltrate the water stored in the voids of
the pavement into the subgrade below. UDFCD recommends a minimum infiltration rate of 2
times the rate needed to drain the WQCV over 12 hours.

Subsurface Exploration and Testing for all Sections: A geotechnical engineer should scope and
perform a subsurface study. Typical geotechnical investigation needed to select and design the
pavement system for handling anticipated traffic loads includes:

Prior to exploration review geologic and geotechnical information to assess near-surface soil,
bedrock and groundwater conditions that may be encountered and anticipated ranges of
infiltration rate for those materials. For example, if the site is located in a general area of known
shallow, potentially expansive bedrock, a no-infiltration section will likely be required. It is also
possible that this BMP may be infeasible, even with a liner, if there is a significant potential for
damage to the pavement system or adjacent structures (e.g., areas of dipping bedrock).

Drill exploratory borings or exploratory pits to characterize subsurface conditions beneath the
subgrade and develop requirements for subgrade preparation. Drill at least one boring or pit for
every 40,000 ft, and at least two borings or pits for sites between 10,000 ft* and 40,000 ft°>. The
boring or pit should extend at least 5 feet below the bottom of the base, and at least 20 feet in
areas where there is a potential of encountering potentially expansive soils or bedrock. More
borings or pits at various depths may be required by the geotechnical engineer in areas where soil
types may change, in low-lying areas where subsurface drainage may collect, or where the water
table is likely within 8 feet below the planned bottom of the base or top of subgrade. Installation
of temporary monitoring wells in selected borings or pits for monitoring groundwater levels over
time should be considered where shallow groundwater that could impact the pavement system
area is encountered.

Perform laboratory tests on samples obtained from the borings or pits to initially characterize the
subgrade, evaluate the possible section type, and to assess subgrade conditions for supporting
traffic loads. Consider the following tests: moisture content (ASTM D 2216); dry density
(ASTM D 2936); Atterberg limits (ASTM D 4318); gradation (ASTM D 6913); swell-
consolidation (ASTM D 4546); subgrade support testing (R-value, CBR or unconfined
compressive strength); and hydraulic conductivity. A geotechnical engineer should determine the
appropriate test method based on the soil type.

For sites where a full infiltration section may be feasible, perform on-site infiltration tests using a
double-ring infiltrometer (ASTM D 3385). Perform at least one test for every 160,000 ft* and at
least two tests for sites between 40,000 ft* and 160,000 ft2. The tests should be located near
completed borings or pits so the test results and subsurface conditions encountered in the borings
can be compared, and at least one test should be located near the boring or pit showing the most
unfavorable infiltration condition. The test should be performed at the planned top of subgrade
underlying the permeable pavement system, and that subgrade should be prepared similar to that
required for support of the permeable pavement system.

Be aware that actual infiltration rates are highly variable dependent on soil type, density and
moisture content and degree of compaction as well as other environmental and construction
influences. Actual rates can differ an order of magnitude or more from those indicated by

PPS-4
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Permeable Pavement Systems T-10

infiltration or permeability testing. Selection of the section type should be based on careful
assessment of the subsurface exploration and testing data.

2. Required Storage Volume: Provide the WQCYV based on a 12-hour drain time.

Find the required WQCV (watershed inches of runoff). Using the effective impervious area of
the watershed area, use Figure 3-2 located in Chapter 3 to determine the WQCV based on a 12-
hour drain time. The maximum recommended ratio for tributary impervious area to permeable
pavement area is 2.0. Higher loading is not recommended, as it may increase the required
maintenance interval.

Calculate the design volume as follows:

V= [W?ZCV] A Equation PPS-1

Where:
A = watershed area tributary to the permeable pavement (ft%)
V = design volume (ft)

Add flood control volume if desired. When designing for flood control volumes, provide an
overflow that will convey runoff in excess of the WQCYV directly into the reservoir. A gravel
strip or inlet that is connected to the reservoir can provide this overflow.

August 2013 Urban Drainage and Flood Control District PPS-5
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PARTIAL INFILTRATION SECTION
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Figure PPS-1. Permeable Pavement Sections

PPS-6

Urban Drainage and Flood Control District

August 2013

Urban Storm Drainage Criteria Manual VVolume 3



Permeable Pavement Systems T-10

3. Depth of Reservoir: The minimum recommended depth of AASHTO No. 57 or No. 67 coarse
aggregate is 6 inches. Additional depth may be required to support anticipated loads or to provide
additional storage, (i.e., for flood control). This material should have all fractured faces. UDFCD
recommends that void storage be calculated only for the reservoir, assuming the aggregate filter layer
is saturated. With the exception of porous gravel pavement, use a porosity of 40% or less for both
No. 57 and No. 67 coarse aggregate. For porous gravel pavement use a porosity of 30% or less to
account for reduced volume due to sediment. Porous gravel pavements typically allow greater
sediment volumes to enter the pavement. See Figures PPS-2 and PPS-3 for alternative pavement
profiles. Calculate available storage using equation PPS-2 for a flat subgrade installation, and PPS-3
for a sloped subgrade installation. These equations allow for one inch of freeboard. Flat installations
are preferred as the design spreads infiltration evenly over the subgrade. For sloped subgrade
installations, the increased storage depth located upstream of the lateral barrier (see step 7) can
increase lateral movement (parallel to the flow barrier) of water into areas adjacent to the pavement
section.

When used for vehicular traffic, a pavement design should be performed by a qualified engineer
experienced in the design of permeable pavements and conventional asphalt and concrete pavements.
The permeable pavement should be adequately supported by a properly prepared subgrade, properly
compacted filter material and reservoir material.

Reservoir aggregate should have all fractured faces. Place the aggregate in 6-inch (maximum) lifts,
compacting each lift by using a 10-ton, or heavier, vibrating steel drum roller. Make at least four
passes with the roller, with the initial passes made while vibrating the roller and the final one to two
passes without vibration.

= For flat or stepped installations (0% slope at the reservoir/subgrade interface):

V=P|——
12

D — 1] 2 Equation PPS-2
Where:
V = volume available in the reservoir (ft®)

P = porosity, <0.30 for porous gravel, <0.4 for all other pavements
using AASHTO No. 57 or No. 67 coarse aggregate in the reservoir

W)

= depth of reservoir (in)

A = area of the permeable pavement (ft%)

August 2013 Urban Drainage and Flood Control District PPS-7
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PAVEMENT

1”(TYP.]
AASHTO #57 OR #67

RS LATERAL FLOW
T BARRIERS

[////] VOLUME AVAILABLE FOR STORAGE

Figure PPS-2. Permeable Pavement Profile, Stepped Installation

= For sloped installations (slope of the reservoir/subgrade interface > 0%):

vop [D - 6152L - 1] 2 Equation PPS-3a
While:
< 2 WQCV Equation PPS-3b
SAP
Where:
\Y = volume available in the reservoir (ft%)
P = porosity, <0.30 for porous gravel, <0.4 for all other pavements using AASHTO
No. 57 or No. 67 coarse aggregate in the reservoir
S = slope of the reservoir/subgrade interface (ft/ft)
D = depth of the reservoir (in)
L = length between lateral flow barriers (see step 4) (ft)
A = area of the permeable pavement (ft?)

WQCV = water quality capture volume (ft%)

PPS-8 Urban Drainage and Flood Control District August 2013
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PAVEMENT

AASHTO #57 OR #67
LATERAL FLOW
BARRIERS

m VOLUME AVAILABLE FOR STORAGE

Figure PPS-3. Permeable Pavement Profile, Sloped Installation.

4. Lateral Flow Barriers: Construct lateral flow cutoff barriers using concrete walls or a 30 mil
(minimum) PVC geomembrane. Lateral flow barriers should be placed parallel to contours (normal
to flow). This will preserve the volume available for storage and ensure that stormwater will not
resurface, washing out infill material. See Figure PPS-6 and Table PPS-4 when using a PVC
geomembrane for this purpose. Also include a separator fabric, per Table PPS-3, between the
geomembrane and all aggregate materials. Lateral flow barriers should be installed in all permeable
pavement installations that have a reservoir/subgrade interface greater than 0%. Lateral flow barriers
should be spaced, as necessary, to satisfy equations PPS-3a and PPS-3b. One exception is reinforced
grass pavement. Infill washout is not a concern with reinforced grass pavement.

5. Perimeter Barrier: For all no-infiltration sections, provide a reinforced concrete barrier on all sides
of the pavement system. Perimeter barriers may also be recommended for other permeable pavement
installations depending on the type or use of the pavement. For PICP and concrete grid pavement, a
barrier is required to restrain movement of the pavers or grids. Precast, cast-in-place concrete or cut
stone barriers are required for commercial vehicular areas. For residential use and commercial
pedestrian use, a metal or plastic edge spiked with 3/8-inch-diameter, 10-inch-long nails provides a
less expensive alternative for edge restraint.

For all pavements, consider the section beyond the permeable pavement when evaluating the
perimeter design. The perimeter barrier helps force water into the underdrain and reduces lateral flow
of water. Lateral flow can negatively impact the adjacent conventional pavement section, structure,
or embankment (especially when the subgrade is sloped). Also consider material separation.
Consider construction of the interface between the permeable pavement and the adjacent materials
and how the design will prevent adjacent materials from entering the permeable pavement section.
Depending on the soils, depth of pavement, and other factors, this may be achieved with fabric or
may require a more formalized barrier.

When a permeable pavement section is adjacent to conventional pavement, a vertical liner may be
required to separate the reservoir of the permeable pavement system from dense-graded aggregates
and soils within the conventional pavement. An impermeable linear can be used to provide this
vertical barrier and separate these two pavement systems.

No-Infiltration Section: For this type of section, the perimeter barrier also serves to attach the
impermeable membrane. The membrane should extend up to the top of the filter layer and be firmly
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attached to the concrete perimeter barrier using batten bars to provide a leak-proof seal. A nitrile-
based vinyl adhesive can be used when the need for an impermeable liner is less critical. See Figures
PPS-4 and PPS-5 for installation details. For ease of construction, including the placement of
geotextiles, it is suggested that the barrier extend to the bottom of the filter layer.

Partial and Full Infiltration Section: The perimeter barrier for these sections also restricts lateral flow
to adjacent areas of conventional pavement or other structures where excessive moisture and/or
hydrostatic pressure can cause damage. When this is of particular concern, the perimeter barrier
should be extended to a depth 12 inches or more below the underdrain. Otherwise, extend the barrier
to the bottom of the filter layer.

6. Filter Material and Underdrain System: An aggregate filter layer and underdrain are required for
all partial and no-infiltration sections. Without this filter layer, the section will not provide adequate
pollutant removal. This is based on research performed by UDFCD monitoring sites with and
without this component. A filter or separator fabric may also be necessary under the reservoir in a
full infiltration section if the subgrade is not filter compatible with the reservoir material such that
finer subgrade soils could enter into the voids of the reservoir.

In previous versions of the USDCM, UDFCD recommended that the underdrain be placed in an
aggregate drainage layer and that a geotextile separator fabric be placed between this drainage and the
filter layer. This version of the USDCM replaces that fabric, which could more easily plug or be
damaged during construction, with aggregate filter material that is filter-compatible with the
reservoir, and a drainpipe with perforations that are filter-compatible with the filter material. This
eliminates the need for a separator fabric between the reservoir and the underdrain layer. The filter
material provided below should only be used with the underdrain pipe specified within this section.

The underdrain should be placed below a 6-inch-thick layer of CDOT Class C filter material meeting
the gradation in Table PPS-1. Extend the filter material around and below the underdrain as shown in
Figure PPS-1.

Provide clean-outs to allow inspection (by camera) of the drainpipe system during and after
construction to ensure that the pipe was not crushed or disconnected during construction and to allow
for maintenance of the underdrain.

Use of Class C Filter material with a slotted PVVC pipe that meets the slot dimensions provided in
Table PPS-2 will eliminate the need for an aggregate layer wrapped geotextile fabric.

Design Opportunity

Pollutant removal occurs in the filter material layer of the section. The basic permeable pavement
section may be considered with other wearing courses to provide water quality as long as:

= the filter layer is included in the section,
= the wearing course provides adequate permeability, and

= the new section does not introduce new pollutants to the runoff.

PPS-10 Urban Drainage and Flood Control District August 2013
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Table PPS-1. Gradation Specifications for Class C Filter Material (Source: CDOT Table 703-7)

] ] Mass Percent Passing
Sieve Size ]
Square Mesh Sieves
19.0 mm (3/4") 100
4.75 mm (No. 4) 60 — 100
300 um (No. 50) 10-30
150 um (No. 100) 0-10
75 um (No. 200) 0-3

Table PPS-2. Dimensions for Slotted Pipe

Pine Diameter Slot Maximum Slot Slot Open Area’
P Length' Width Centers’ (per foot)
4" 1-1/16" 0.032" 0.413" 1.90 in?
6" 1-3/8" 0.032" 0.516" 1.98 in?

! Some variation in these values is acceptable and is expected from various pipe
manufacturers. Be aware that both increased slot length and decreased slot centers
will be beneficial to hydraulics but detrimental to the structure of the pipe.

Compact the filter layer using a vibratory drum roller or plate. The top of each layer below the
leveling course must be uniform and should not deviate more than a %2 inch when a 10-foot straight
edge is laid on its surface. The top of the leveling course should not deviate more than 3/8 inch in 10
feet.

Impermeable Geomembrane Liner and Geotextile Separator Fabric: For no-infiltration sections,
install a 30 mil (minimum) PVC geomembrane liner, per Table PPS-4, on the bottom and sides of the
basin, extending up at least to the top of the filter layer. Provide at least 9 inches (12 inches if
possible) of cover over the membrane where it is attached to the wall to protect the membrane from
UV deterioration. The geomembrane should be field-seamed using a dual track welder, which allows
for non-destructive testing of almost all field seams. A small amount of single track and/or adhesive
seaming should be allowed in limited areas to seam around pipe perforations, to patch seams removed
for destructive seam testing, and for limited repairs. The liner should be installed with slack to
prevent tearing due to backfill, compaction, and settling. Place CDOT Class B geotextile separator
fabric, per Table PPS-3, above the geomembrane to protect it from being punctured during the
placement of the filter material above the liner. If the subgrade contains angular rocks or other
material that could puncture the geomembrane, smooth-roll the surface to create a suitable surface. If
smooth-rolling the surface does not provide a suitable surface, also place the separator fabric between
the geomembrane and the underlying subgrade. This should only be done when necessary because
fabric placed under the geomembrane can increases seepage losses through pinholes or other
geomembrane defects. Connect the geomembrane to perimeter concrete walls around the basin
perimeter, creating a watertight seal between the geomembrane and the walls using a continuous
batten bar and anchor connection (see Figure PPS-5). Where the need for the impermeable
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membrane is not as critical, the membrane can be attached with a nitrile-based vinyl adhesive. Use
watertight PVC boots for underdrain pipe penetrations through the liner (see Figure PPS-4).

Table PPS-3. Physical Requirements for Separator Fabric'

Class B
Property Elongation Elongation Test Method
< 50%° > 50%°

Grab Strength, N (Ibs) 800 (180) 510 (115) ASTM D 4632
Puncture Resistance, N (Ibs) 310 (70) 180 (40) ASTM D 4833
Trapezoidal Tear Strength, N (lbs) 310 (70) 180 (40) ASTM D 4533
Apparent Opening Size, mm AOS < 0.3mm (US Sieve Size No. 50) ASTM D 4751
(US Sieve Size)

Permittivity, sec™ 0.02 default value, ASTM D 4491

must also be greater than that of soil

Permeability, cm/sec k fabric > k soil for all classes ASTM D 4491
Ultraviolet Degradation at 500 50% strength retained for all classes ASTM D 4355
hours

I Strength values are in the weaker principle direction
2 As measured in accordance with ASTM D 4632

Table PPS-4. Physical Requirements for Geomembrane

Thickness
Property 0.76 mm Test Method
(30 mil)
Thickness, % Tolerance 15 ASTM D 1593
Tensile Strength, KN/m (Ibs/in) width 12.25 (70) | ASTM D 882, Method B
Modulus at 100% Elongation, KN/m (Ibs/in) 5.25(30) | ASTM D 882, Method B
Ultimate Elongation, % 350 ASTM D 882, Method A
Tear Resistance, N (Ibs) 38 (8.5) ASTM D 1004
Low Temperature Impact, °C (°F) -29 (-20) | ASTM D 1790
Volatile loss, % max. 0.7 ASTM D 1203, Method A
Pinholes, No. Per 8 m?(No. per 10 sq. yds.) max. 1 N/A
Bonded Seam Strength, % of tensile strength 80 N/A

8. Outlet: The portion of the WQCYV in each cell should be slowly released to drain in approximately
12 hours. An orifice at the outlet of the underdrain can be used for each cell to provide detention and
slow release of the WQCYV to offset hydromodification. Use a minimum orifice size of 3/8 inch to
avoid clogging. If lateral walls are required, each cell should be considered a separate system and be
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controlled independently. See Figure PPS-6 for underdrain system layout and outlet details showing
a multi-cell configuration. Equations PPS-4 and PPS-5 can be used to determine the depth of the
WQCYV within the pavement section (based either on the stepped/flat installation shown in Figure
PPS-2 or the sloped installation shown in Figure PPS-3) and Equation PPS-6 can be used to size the
WQCV orifice. If the design includes multiple cells, these calculations should be performed for each
cell substituting WQCV and Vqq With the volumes provided in each cell. The UD-BMP workbook
available at www.udfcd.org can be used when multiple cells are similar in area. The workbook
assumes that the WQCYV is distributed evenly between each cell.

For calculating depth of the WQCYV using a flat/stepped installation, see Figure PPS-2:

g 12 WQCV Equation PPS-4
=—1
Where:
d = depth of WQCYV storage in the reservoir (in)
P = porosity, <0.30 for porous gravel, <0.4 for all other pavements using AASHTO No. 57

or No. 67 coarse aggregate in the reservoir
A = area of permeable pavement system (ft%)
WQCV = water quality capture volume (ft*)

For calculating depth of the WQCV using a sloped installation, see Figure PPS-3:

d==6 [2 WQCV] + sL Equation PPS-5
PA
Where:
d = depth of WQCYV storage in the reservoir (in)
A = area of permeable pavement system (ft%)
S = slope of the reservoir/subgrade interface (ft/ft)
L = length between lateral flow barriers (see step 4) (ft)
August 2013 Urban Drainage and Flood Control District PPS-13
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For calculating the diameter of the orifice for a 12-hour drain time (Use a minimum orifice size of 3/8
inch to avoid clogging.):

’ 4 .
D12 hour drain time = W Equation PPS-6

Where:
D = diameter of the orifice to drain a volume in 12 hours (in)

Y = distance from the lowest elevation of the storage volume (i.e. the bottom of the reservoir) to
the center of the orifice (ft)

V= volume (WQCV or the portion of the WQCV in the cell) to drain in 12 hours (ft®)

Additional Design Considerations

Subgrade Preparation

Partial Infiltration and Full Infiltration Installations: The subgrade should be stripped of topsoil or other

organics and either excavated or filled to the final subgrade level. Unnecessary compaction or over-
compaction will reduce the subgrade infiltration rate. However, a soft or loosely compacted subgrade
will settle, adversely impacting the performance of the entire permeable pavement system. The following
recommendations for subgrade preparation are intended to strike a balance between those competing
objectives:

For sites, or portions thereof, requiring excavation to the final subgrade level, compaction of the
subgrade may not be needed, provided that loose materials are removed from the excavation, and a
firm subgrade is provided for the support of the pavement system. A geotechnical engineer should
observe the prepared subgrade. Local soft areas should be excavated and replaced with properly
compacted fill. As an alternative to excavating and replacing material, stabilization consisting of
geogrid and compacted granular fill material can be used to bridge over the soft area. Fill material
should be free draining and have a hydraulic conductivity significantly higher than the subgrade soil.
Fill is typically compacted to a level equivalent to 95% Standard Proctor compaction (ASTM D 698).
The designer should specify the level of compaction required to support the pavement system.

For sites (or portions thereof), requiring placement of fill above the existing subgrade to reach the
final subgrade level, the fill should be properly compacted. Specify the hydraulic conductivity for the
material that is to be placed. This should be at least one order of magnitude higher than the native
material. If the type or level of compaction of fill material available for construction is different than
that considered in design, additional testing should be performed to substantiate that the design
infiltration rate can be met. However, additional infiltrometer testing may not be necessary, provided
that it can be demonstrated by other means that the compacted fill material is more permeable than
that considered for design.

Low ground pressure (LGP) track equipment should be used within the pavement area to limit over-
compacting the subgrade. Wheel loads should not be allowed.

PPS-14 Urban Drainage and Flood Control District August 2013
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No-Infiltration Sections: Unless otherwise indicated by the geotechnical engineer, the subgrade for this
section should be scarified and properly compacted to support the liner and pavement system. A level of
compaction equivalent to 95% of the Standard Proctor density (ASTM D 698) is typically used. The
designer should specify the level of compaction. No-infiltration sections should be smooth rolled with a
roller compactor, and the prepared subgrade surface should be free of sharp objects that could puncture
the liner. Both the designer and the liner installer should inspect the subgrade for acceptance prior to liner
placement.

Filter and Reservoir Layer Compaction

Filter material placed above the prepared subgrade should be compacted to a relative density between
70% and 75% (ASTM D4253 and ASTM D4254) using a walk-behind vibratory roller, vibratory plate
compactor or other light compaction equipment. Do not over-compact; this will limit unnecessary
infiltration into the underlying subgrade. The reservoir layer may not be testable for compaction using a
method based on specified density (e.g., huclear density testing). The designer should consider a method
specification (e.g., number of passes of a specified vibratory compactor) for those materials. The number
of passes appropriate is dependent on the type of equipment and depth of the layer.
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3

/ ¥
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BACKFILL NOT SHOWN

PVC PIPE BOOT SKIRT
(FIELD SEAM ALL SIDES)

Figure PPS-4. Geomembrane Liner/Underdrain Penetration Detail
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Figure PPS-5. Geomembrane Liner/Concrete Connection Detail
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Figure PPS-6. Lateral Barrier Installation
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Construction Considerations

Proper construction of permeable pavement systems requires measures to preserve natural infiltration
rates (for full and partial infiltration sections) prior to placement of the pavement, as well as measures to
protect the system from the time that pavement construction is complete to the end of site construction.
Supplemental Fact Sheets on the specific pavements provide additional construction considerations. The
following recommendations apply to all permeable pavement systems:

= When using an impermeable liner, ensure enough slack in the liner to allow for backfill, compaction,
and settling without tearing the liner.

=  Provide necessary quality assurance and quality control (QA/QC) when constructing an impermeable
geomembrane liner system, including, but not limited to fabrication testing, destructive and non-
destructive testing of field seams, observation of geomembrane material for tears or other defects, and
air lace testing for leaks in all field seams and penetrations. QA/QC should be overseen by a
professional engineer. Consider requiring field reports or other documentation from the engineer.

= Keep mud and sediment-laden runoff away from the pavement area.

= Temporarily divert runoff or install sediment control measures as necessary to reduce the amount of
sediment run-on to the pavement.

= Cover surfaces with a heavy impermeable membrane when construction activities threaten to deposit
sediment onto the pavement area.

Design Example

The UD-BMP workbook, designed as a tool for both designer and reviewing agency is available at
www.udfcd.org. This section provides a completed design form from this workbook as an example.
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Appendix G
Spill Cleanup Instructions and Maintenance Program

Galloway & Company, Inc. e 719.900.7220 e 1755 Telstar Drive, Suite 107 e Colorado Springs, CO 80920 e www.GallowayUS.com



Hammers Construction
CBP 2, Lot 8 — 1002 LLC
1/10/18

This page intentionally left blank

Galloway & Company, Inc. e 719.900.7220 e 1755 Telstar Drive, Suite 107 e Colorado Springs, CO 80920 e www.GallowayUS.com



‘|uln

Bunuoday Juapiou| pue ases|sy [BjUSWUCIAUS
opeJojoD 8y} 0} papodal aq Aew (IHAAD)
juswiuosiAug pue yjjeaH 2liqnd Jo Juswpedaq
opeJo|oo) ay) o) papodal aq Jsnw Jey) sases|ey

‘gem ay) uo ajqejiee

JuawinNo0Q soueping opelojos) Ul Sasesjey
[ejuswuonauly Buuoday, ayy ul papiaoxd

s1 uonduosap pajlejep alow y sjuswalinbal
Jolew ay) sure|dxa Ayauq ainyosouq

S|y, ‘pasinbai Ajjesauab sie spodas uspum
‘UONEOIIOU [BQUSA O} UOIHPPE U] “Jow a4 jsnuu
sjuawalinbail [|e pue ‘yuswalinbal Bupodss auo
uey) asow Aq pasanod aJe sids Jsopy ‘eseslsl
8y} Joj s|qisuodsal [enpiaipul Jo Auedwod

ay) Aq pamoj|o} eq Jsnw jey} sjuswainbas
uonjeoyou pue Supodal jo Jaquinu e

aJe 919y} 'JUSWIUOIIAUS By} 0} SIND20 AoUEBISqNS
JaUlo 10 [elS)EW SNOpJBZEY B JO 9SES|a] B UBYpA

600z Aenuep

oydpo/aob opeiojoo-mmmjs:dyy

0€G1-9¥208 QO ‘JeAusQg

yInog aau( %9310 ALBYD 00gY
JUSWUONAUT pue Yy esH

21qnd Jo juswyedaq opeiojo)

bunsoday jids
jeluswiuoldinug

FSWUONAUF pure

€099-258-0¢.
(sunoy ssauisng ‘Jsij ulejqo o3)
seapiwwo) Buluue|q Aousbrews [es0

LS82-768-€0€
(sunoy ssauisng) uoijoag Ajejes suladid
SeQ Uolssjluwo) sanljin dliand opelojod

00L2-768-€0¢€
(sanoy ssauisnq)

UOISSIWWIOY UORBAISSUOD) SBE) PUE [I0

L¥58-8lE-€0€
(sinoy ssauisng)

Aees olldnd pue IO Jo UOISIAIQ

LOSY-6£2-€0E
(unoy-12) [oned 81EIS OpEIo|0D

1516-L18-€0€
(4noy-4¢) sur Buodey juspiou| uoneipey

8095-815-128-}
(anoy-¢) sur buniodey epioul
pue aseajey [ejuswiuoiiAug opelojo) JHAD

2088-vZi-008-1
(4noy-pz) 18Uy esuodsey [euoneN

SYUIFNNN ONILYOdTY

"K1oA0DS|p JO SABD (] UIY}IM UOISSILLIWIOD
uoljlealasuoy) seo pue |10 ay) ¢} Bunum u) payodal
aq 1snw 8)sem d¥ JO SlalE] (§) aal uey) s.ow

jo s|idg ~Aisnodsip Joye Ajsleipawwl Ayje) 1ey)

Joj Joeyuoo Aouabiewe ay) o} papodal aq jsnw ayejul
Jajem aoeuns e joedwi o} uayzaly) Jo edu) jey)
siids “Ajejelpewwl JHAAD 0} perodal aq Jsnw ajels
2y} Jo sisjem Joedw| o} usiealy} Jo joedul jey) 8IS

Aue jo s|j1dg "AJaA09SIP Joye SINoY g UeL} 810W jou
ng ‘s|geoljoeid Se LOOS SB UOISSIWILLIOY UOHBAISSUOD)
seo) pue IO opelojos ay} 0} papodal aq isnwi AemAq
2lgnd Jo ‘sinjony)s peidnooo Ue ‘a)els ay} JO siojem
1odW| 0] Ualealy} Jo joedw) Jey; ezis Aue Jo sids
pue ‘sjpueq g JO SS20Xa Ul spue| @jeaud 1o eje)s

uo a)sem (4p3) uononpoud pue uonelojdxe Jo s|dg

‘Aouabe Juswebeuew soeuns ay) pue Wig a8yl

0} payodal 8g OS[e JSnw S|euslew a)Sem pue spinbij
aixo} “Jajem jes ‘sef )io jo s|ids -Ajereipewwi (N1g)
awsBeue pue jo neaing 8y} 0) papodas aq jsnw
‘peses|al seb Jo JO 00S J0/pue pinjj JO Sjeueq 00|
uey) aJow jo s|jids pue Auenb sjqgepodal y10H30
B} JO SSONX8 U] SBOURJSANS SNOPJIEZRY JO Saseajal
Buipnjou ‘spue| [eiepa) UO SJUDAS JofBw | SSE}D) ||

uonesojdxgy seo pue |10

‘Rempeolt

e Jo 84nsojo ay) Jo Buipjing paidnooo ue woyy a|doad
840U JO ()G JO UOJENDBAS B} Ul S)nsal Jey) WwajsAs
auedoud e J0 WoYsAs Jojewl Jojsew ‘wa)shs seb
leanjeu paysnbil ‘aunedid e woyy yee| seb e s aioy)
41 payjou aq o0s|e pINoYs Uo|SSIWWOY salliN 24qnd
opelojoD 8yl eiow Jo 000‘0S$ Jo abewep Apadoud
S| 19y} Jo ‘Ajjioe} sy} Jo umopinys Aousbiawe

ue s) aley} ‘pasnfu) Jo pa||iy st uossad e g Ayjioe; seb
[edmeu payanbi Jo auijadid seb Jeinjeu e wouy seb
10 oses|e. e Jo AIaA0DSIp JBYE SINOY OM] UBY] 2J0W
jou Jnq ‘9|qissod se Uoos Se pallou aq JSnl UOROsS
Ayapes sujjedid se uoissiwwo) sepnn d1gnd
0pelIO|0Y BY) pue Jojua)) asuodsay [euolen syl

"pPajeulweluo9 s| Apoq Jajem AgJeau Aue Jo ‘alow

10 000'05$ o abewep Auadoud s| asay) ‘uoisojdxe

1o a1y e s) 818y} ‘paJniu; Jo paj|y si uosiad B ) wejsAs
suladid e wouj apixolp uodJes Jo pinbi snopsezey

e Jo eseajal & Jo A19A00SIp Joye a|qissod se uoos

se paljjou aq pinoys ieua) asuodsay [euonen eyl

‘uoisojdxe 4o aJy e S| aJau} Jl IO

suojleb gg spasoxe |ids 8y} Jt SINOY Z UIyIM FHAAD
Amou 1snw Jepodsuely sy ‘Ayjioe) Jajsuel) e je a)sem
snopJezey Jo ||ids e Jo JuaAa 8y} u| ‘sjqissod se uoos
Sk payijou 99 os|e 1snW IH4JD Pue joned ajers
opeJojoD) 8y Aplelpawwi Aouabe Juswaoiojus

Mme| Jsaieau a4} o) pauodal aq ysnw AemyBiy e Buoje
[ds e ui)nsas Aew Jo aAeY Jey) sjuspioul pue sjidg

"Juenjjod supew e 4o esesjal e si
2JaU} J0 ‘[ElBleW SNOJjOB)U JO SAROEOIPR. B BulAjoAul



uojjeulwelucD pajoadsns 1o abejjids ‘ally S| aal))
‘pasaye S| Jelolie ue Jo waped by sy} ‘eJow Jo Jnoy
ue Joy umop Jnys si Ausjie uolepodsuel; Jofew e ‘inoy
ue ueyy esow Bunse| olqnd [esauab ay) jo uonenoeas
ue si asey) ‘paJniul Jo payy si uosied e ‘jeusiew
snopJezey ay} Jo }nsaJ Jo3Ip B Se J| 'Juapioul ey}
ls)je sinoy g| pasoxe 0} Jou Inq ‘[eonoeid se uoos se
Jejue) esuodsay [euoneN ay) AJjou Isnw [eusjew
snopJezey e Jo uoissessod [eo1sAyd u) uosied ay |

saujjadid pue uonjepodsue.

"SIN0Y $Z ulyum Alsjeg oljand pue |IQ 40 uoIsing

8y} 0} pue ‘Ajioyine aly [ed0] 8y} pue JHAAD ‘JoueD
asuodsay |euonen ay) 0) Ajpjelpawiwi payodsas aq
1snw Ayuenb sjqepodal YyOd 40 VIDHID 8y jo
$S80X8 U| SHue} LWOJ) SeOURISANS Snopaezey JO s|ids

‘Ajelelpawiwi paynou aq jsnw Alejes alqnd pue IO 4o
uoIsSIAIg 8y ‘sunoy g uiyum paysiiduiosoe aq jouueo
dnues|o J| ‘dn pauesjo pue paureluod AjejeIpatul
aq }snw wnajoJjad Jo suojed gz uey) ssa|

Jo sjds “19)em @oepns AQJeau Uo UBBYS B S8SNRD
ey} Junowe Aue Jo ‘alow 10 suojeb gz si seses|ol
wnajonad Joj Auenb syqepodal ay) ‘welboud

Sy} Japun "sJnoy #Z uiyim juswAoldwig pue

Joqge Jo Juswpuedaq opelojo) ay) Je Alejes alqng
pue [IO JO UoISIN 8y} 0} saaueysqns pajejnbal jo
oses|al pajoadsns Jo asealds e Yodal Jsnw sweysAs
Yue) abeiols pajenBai Jo siojesedo pue sieumQ

s)jue] abeio)g pajenboy

‘peuodes eq 0} pasu

Jou op juuad s Ayjioey sy ul payioads sjiun sigemolie
B} UlyIm aJe ey} souesqns e Jo sableyosiq
‘osea|al ay} podais osje 1snw Aoe) sy} ‘ywied se sy
Jopun pamoj[e S UBL] SOUB)SONS B JO 5JOW SOSes|s)
Aujioey ay1 j "IHAAD pue Jejua) ssuodsay [euoieN
8y} 0} papodal aq Jsnw soue)sqns jey) Joy Ajuenb
8|qenodal wHOJT / VIDHID 8y} JO SS30XD U
sases|al |le uay) ‘yuwuad Jle ue aaey Jou seop Apjoe;
aU; Ji Jo ‘aouelsqgns e Jo asea|al ay) Ajoads jou saop
10 Jo} moje Jou saop yuuad ay) Inq ywiad Jie ue sey
Ayoe e §| "y1DY3ID Jepun sadue)sqns snopiezey
se pajeubisap a.le (sdyH) sein|jod Jje snopiezeH

PV A1y uesl

‘Jpd-aouepinbjjids/eouep
IN9)/s801N0saY/99bm/doysn 00 a)els aydpo-mmm/.dny
e sjiuled

eb1eydsiq opelojoD pue 1oy [oRUOD ANEND Jojep

opelojoD a3 Jepun syidg Buuoday Joy soueping,
oos esea|d ‘1sjem 0} saseajol Buipsebel [euonippe 104
“Jue|d Jualujeal) Jojema)SBm PaJoaYe ay) pue Aluoyine
Jomas [eo0] 8y} 0] AjjeIpaww papodal aq Jsnw
wa)sAs Jomes Asejiues ey o) dbIeyosip [ejuspiooe
Auy "IHJQD 01 Ajlsleipawwi papodal aq jsnu (Jajem
8oeuns 0} Buipes| slamas wuo)s pue sainb Aip pue
Jajem puno.b ‘Jejem aseuns apnoul YoIym) opelojosn)
o aje)s 8y} Jo sivjem Jojue Aew yoiym “oje ‘ebemaes
‘tonpoud wnajoujed ‘1o ‘|esiweyo Aue Jo aseajRl v

“pwiad Jiay) ul paysy sueinjjod Joy

spwi bieyosip Aliep wnwixew Jidy} Jo SUCREIOIA Aue
pue yuuad svy) Ui sy Juenjie auy) JO SoUBPIIVXD
ue asneo jey; sjesdn o sessedAq pajedionueun

Aue Jo sJeme Bujwooaq Jo SINOY pg UIYNIM Jajuad)
asuodsay jeuoneN ay 0} podas yuuad (S3AJN)
waysAg uopeulwyg ebieyosiq uejnjod [euoneN

e yim sajyfioe) ey} saanbal osie 10y Jsieps uealn ey

18| VIONID 9Y) Ul pephijou) ale saoueisqns
snopJezey pajeubisag "wuoj Jo pupy Aue Jo 10 sueaw
10 “Jejem o} ssoueisqns snopiezey pejeubisop

Jo [0 jo sebieyosip ||e Jsjusn) asuodsey [euoieN

8y} 0} Wodal Ajeyelpawii 0} [8SSIA JO AYjioe) B

jo ebieyo ul uosiad ay) seuinbal Joy JojeAA UBSID DY

1OV Jojepp ues|n

V10430

Jopun ajqelodal ase saplonuoIpel Jo sasesioy
‘sjeuelew aAloeolpel BuiajoAul suoisojdxa Jo

Sall} pue ‘SjueAd UOHBUILBIUOD ‘S|ELISIBU SADROIPE)
10 S9se9jal ‘'ssulyorwW UNjjRIPRI JO S[eusjew
@AljoroIpe) pasvls|Bal 10 pasusd) Buissiw Jo UsjolS
‘Js0] Jo JusAa ay} ul sur] Bunuoday Juapiou] uonepey
8y} 0} Jodai Jsnw Juessifiel Jo sasua9)| yoeg

[ouo9 uoyeipey

‘punod (1) auo

uey) Jejealb s eyl JUSWUOIIAUA BU) 0} osesjol Aue

J0 sinoy $Z ulynm 3HJQD Ajiou osje jsnul siojeliauab
Auenb a6ie| pue sapioe) papiWISd-YHOY ‘Syue)

Ul paJojs 8)sem snopJezey Jo aseajel e 10 8SeD By} U|

‘paiou 8q o} paau saiwwo?) Buluueld

KousBiew3z |e007 ay) pue (sasodind Bujuodas

o} IHAAD Aq pejuaseldsl) uoissiwwio) Buluuelq
AousBiawz ejerg ay Ajuo usy) ‘suosiad ays-yo paye
0} [euejod ou Aj@)njosge s} a1vy) pue ‘edue)sqns
snopJezey y1OY3D B 10U Ing ‘8sueisqns snopiezey

Apwaixe vyOd ue si esesjal ayy j (0d37)
aaplwwod Buiuueld Aousbiew3 |B207 pajoaye ay)
pue (DyIS) uoissiwwog ssuodsey Aousblawy ojelg
ey} “1e)uey) asuodsay [euoheN eyl o} Aprelpawiw
pajodal 8q 1snw sasesjal a|qenodar-yHDdT ajiym
‘(DUN) Jojue) asuodsay [euonen ayj 0} Ajoje|pawiul
pauodai aq isnw seseajal ajqepodai-y1ONID

‘g ® v seolpuaddy GGE Med H4D OF

ul papnjoul s| sejijuenb Suiuued pjoysaiy; YyO43 40
18Il ¥ "t'20€ UoOSg Y40 O Ul pepnjoul s sepuenb
8|qeyodel y10¥3D jo ISl ¥V (DdL) Amuenb Bujuued
ployselyy Jisy) o} lenba si Jey; Ajguenb ejqenods.

B 9ABY Y1DHID 48pun pajs|| Jou ale Jey} seoueisqns
snop.iezey Ajpwoxe vHO43 ‘v104H3ID Jepun se
(od) Amuenb sjqenodar swes ay) aAey seouesqns
snoplezey y1Oy3D Os|e 2Je Jey) seouesqns
snopiezey Apwaiixe V4O SISl VeOd3

pue 10430 eyl Ly1oq uo Jeadde saoueisgns Auepy
"$9SE0[al [B)USPIOd. WL} SJ08UD Yleay o]qisiend
snolias esneo pinoo jey) (SH) seouesqns
snopJezey Ajgwauxe Jo Isi| B paysiqelss veOd3

"V10430 40 201 uopoas sepun pejeubissp
eour)sqns Jo ‘punodwod ‘Juswale Aue e

‘SO)SEM

snopJezel paisi| pue slisusjoeiEyD (YHON)
1oy A19A005Y pue UOHeAIBSUOT) 82IN0S9Y B8 e

Py lelem

- uegD ay jo (¥)(2)q)1 Lg uonoes Jo (B)20€
uonoag Jopun pojeubisep sjuenjod oIxol |l

Py Jiy ues|) sy} Jo (q)z| | uoydes
Japun pajs|| (SqyH) suemnjjod Jie snopiezey e e

‘epnjoul 8say )

*SSJNJE]S [BJUSLLLIOIIAUS JBYJO Jopun pajeubisap
J0 pajs|| S90UE)SqNS SNopJeZRY JO) POYSI|e]Se
alom sapuenb sjqepodes ‘y1HYID Jepun

‘PAJBAQOSIP

S| 9seajaJ 8y} uaym safjuoyine syeudosdde

2y} 0} Ajlelelpaww) pauodal a9 JUSLUUOIIAUD

8y} 0} 8oue)sqns snopJezey e Jo aJow Jo Ayjuenb
o|qepode. e Jo ases|ay e Jey) alinbes (Vy0d3) 1oV
Mmouy-01- by Anunwwoy pue Buiuuejd Asusbiswig

8y pue (Y1043D) 1V AMiger pue uonesuedwo)
‘asuodsay |ejusLuuoiAuT SAIsUsyRIdwor) ay |

VO Pue V043 ‘v10¥30

ONILYOdIY TIdS TVLNIWNOYIANIT



S _ e
Colorado Water Quality Control Division
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Initiated By: Dave Akers
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CONTROL Effective Date: 3/1/08
DIVISION Revision No.:
Revision Date:

Guidance for Reporting Spills under the Colorado Water Quality
Control Act and Colorado Discharge Permits

I. Purpose

To provide guidance on applicable Colorado reporting requirements pursuant to § 25-8-601(2), C.R.S.,
that pertains to spills or discharges that may cause pollution of State waters. This guidance does not
relieve an entity of any other statutory or regulatory requirements applicable to a spill. Facilities
possessing a Colorado Discharge Permit System (CDPS) permit should follow applicable permit terms
and conditions regarding spill reporting and response. This guidance is not intended to supersede or
modify such permit terms and conditions or the applicable statute and regulations. This guidance does
not limit the existing rights or responsibilities of persons with respect to spill reporting. For example,
persons retain the right and responsibility to determine in the first instance whether a particular spill is
covered by an existing permit or may cause pollution to State waters (i.e., surface or ground waters).

Il. Statutory Requirement Addressed
Colorado Water Quality Control Act - Spill Reporting Requirements - § 25-8-601(2), C.R.S.

“Any person engaged in any operation or activity which resulis in a spill or discharge of oil or other
substance which may cause pollution of the waters of the state contrary to the provisions of this
article as soon as he has knowledge thereof, shall notify the division of such discharge.”

State waters means any and all surface and subsurface waters which are contained in or flow in or
through this state, but does not include waters in sewage systems, waters in treatment works of
disposal systems, waters in potable water distribution systems, and all water withdrawn for use until
use and treatment have been completed (§ 25-8-103 (19), C.R.S.).

Examples of State waters include, but are not limited to, perennial streams, intermittent or ephemeral
gulches and arroyos, ponds, lakes, reservoirs, irrigation canals or ditches, wetlands, stormwater
conveyances {(when they discharge to a surface water), and groundwater.

lil. Policy/Applicabili

The Division distinguishes between reporting requirements for spills that occur with respect to activities
that result in a discharge that is authorized under a CDPS permit and those that are not. For non-
permitted activities, or in the case of an activity where a permit does not address reporting of or
response to a given spill, the Division recommends that the responsible person(s) take the following
actions:

1. Immediately report spills that may resuit in a non-permitted discharge of pollutants to ‘State waters
to the Environmental Release and Incident Reporting Line at 1-877-518-5608;

2. Include the following information, if available, when notifying the Division of a spill:

a. The name of the responsible person and, if not reported by that person, the name of the person
reporting the spill and the name of the responsible person if known;

b. An estimate of the date and time that the spill began or the actual date and time, if known;



c. The location of the spill, its source (e.g., manhole, tanker truck), and identification of the type of
material spilled (e.g., untreated wastewater, biosolids, specific chemical);

d. The estimated volume of the spill and, if known, the actual date and time the spill was fully
controlled/stopped.

e. Whether the spill is ongoing and, if it is, the rate of flow and an estimate of the time that the spill
will be fully controlled, if known;

f. Measures that are being or have been taken to contain, reduce, and/or clean up the spill;

g. Alist of any potentially affected area and any known downstream water uses (e.g., public water
supplies, imigation diversions, public use areas such as parks or swim beaches) that will be or
have been notified; and

h. A phone number and e-mail to contact a representative of the responsible person that is in
charge of the response. Where a non-responsible person is reporting the spill, they are
encouraged, but not required, to provide contact information.

Reporting and management of spills that occur with respect to activities resulting in a discharge
authorized under a permit should be performed in accordance with the specific requirements of that
permit. If the permit does not provide specific reporting or management response requirements for a
given spill that may pollute State waters, the Division recommends that the responsible person report
the spill in accordance with the procedures listed above.

This guidance only addresses reporting requirements under the Division’s authority. The person or
entity engaged in any operation or activity that results in a spill is responsible for any other applicable
reporting requirements associated with the spill to other regulatory agencies.

Section 25-8-601(2), C.R.S. only addresses spill reporting to the Division. Section 25-8-202(7), C.R.S.
provides certain water quality responsibilities to other state “‘implementing agencies.” The Division's
position is that, where a spill to the ground that may impact ground water only is fully and timely
reported to an implementing agency having jurisdiction over that spill, the intent of section 601(2) has
been fulfilled, and the spill need not also be reported to the Division. The Division suggests that the
responsibie person confirm with the implementing agency that a spiii falls under the jurisdiciion of the
implementing agency at the time it is reported in order to avoid possible legal liability should it fall under
the Division’s jurisdiction.

IV, Division Examples of Non-Reportable Spills

The Division has identified the following examples of types of spills that are considered “non-reportable”
under § 25-8-601(2), C.R.S. Documentation of such spills, including the information listed in section
.2.a - l11.2.f above, should be maintained by the responsible person for Division review for a period of
three years.

1. A spill to a generally impervious surface or structure (e.g., paved street/parking lot, storm sewer,
warehouse floor, manhole, vault, concrete basement), or onto soils, that is fully contained infon the
impervious surface/structure or soils, or that is managed in a manner so that it will not reach State
waters at the time of the spill or in the future. Such spills that are cleaned up within 24 hours will be
considered by the Division to have no potential to reach State waters. However, even if such spills
are not cleaned up within 24 hours, the responsible person may be able to “fully contain® or
otherwise manage a spill such that it will not reach State waters. Where there is a sump pump
present in a basement to which a spill occurred, the responsible person must establish that the
pump did not discharge to State waters during the time between the start of the spill and the
completion of clean-up in accordance with best management practices.

2. A spill or discharge that is managed consistent with best management practices that are
established in accordance with a CDPS discharge permit or any Water Quality Control
Commission-adopted control regulation related to spill management or reporting.

3. A spill of potable water from a public water system that does not reach surface waters.
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