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Stormwater Management & BMP
Facilities Agreement

A. Parties. The parties to this agreement are Grantee City of Puyallup, a Washington State
municipal corporation (City), and Grantor landowner Pierce College, a public
community college of the State of Washington (Landowner).

B. Property. Landowner is the owner of certain real property (Property), which is legally
described in this document and is located at the following address: 1601 39th Ave SE,
Puyallup, WA 98374.

C. Development Plan & Stormwater Facilities. The site, subdivision or other
development plan (Plan) for the Property, specifically known, entitled or
described as Puyallup Campus Parking Expansion for Lot A, provides for detention,
retention, treatment or management of stormwater that is associated with the Property
through the use of identified stormwater facilities or best management practices
(collectively, Stormwater Facilities). Upon approval of the Plan by the City, the Plan
shall be incorporated herein by this reference. In accordance with the Plan, Landowner
shall adequately construct, operate, use, maintain and repair the Stormwater Facilities.
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D. Agreement. On the terms and conditions set forth herein, the City and Landowner

L.

Page 2 of 562

agree as follows:
The Stormwater Facilities shall be constructed, operated, used, maintained and repaired by
Landowner in accordance with the requirements of the Plan, and any otherapplicable law or
regulation.
Landowner (which expressly includes its agents, successors and assigns, including any
homeowners association) shall adequately and properly operate, use, maintain and repair the
Stormwater Facilities as described in the maintenance and operations manual, which is on
file with the City, and may be attached and recorded herewith as Exhibit A. This duty
extends to all associated pipes and channels, as well as all structures, improvements, and
vegetation that are provided to control the quantity and quality of the stormwater. Adequate
maintenance shall mean maintenance that is sufficient to keep the Stormwater Facilities in
good working order and operating so as to satisfy the design and performance standards of
the Plan.

. Landowner shall regularly inspect the Stormwater Facilities and shall submit an inspection

report to the City at least once a year on a date prescribed by the City. The purposeof the
inspection(s) is to ensure that the Stormwater Facilities are safe and functioning properly.
The scope of the inspection shall include the entire Stormwater Facilities, including but not
limited to, berms, outlet structures, pond areas, access roads, and so forth. Deficiencies and
any performance or other related issues shall be noted by Landowner in the inspection
report. The annual report shall be in a form and include content as prescribed from time to
time by the City. An example copy of the report form may be attached hereto as

Exhibit B.

Landowner hereby grants permission to the City to enter upon the Property toinspect the
Stormwater Facilities. Except in case of emergency, the City shall provide Landowner with
at least forty-eight (48) hours written notice prior to entering on to the Property. Landowner
shall be entitled to have a representative accompany the City during such inspection. The
City shall provide Landowner with copies of written inspection reports.

If Landowner fails to adequately and properly operate, use, maintain or repair the
Stormwater Facilities, the City shall notify Landowner in writing and provide Landowner
with a reasonable opportunity to cure. If Landowner fails to timely cure, then the City may

enter upon the Property and remedy the issue(s) identified in the notice and those reasonably

related thereto; Furthermore, if the City performs work of any nature, or expends any funds
in performance of said work for labor, use of equipment, supplies, materials, and the like
while remedying the identified issues, the City may charge the cost of the remedy to
Landowner, and Landownershall promptly pay the costs to the City. Notwithstanding the
foregoing, the City shall be under no obligation to inspect, maintain or repair the
Stormwater Facilities.

Landowner shall defend, indemnify and hold the City, its officers, officials,employees and
volunteers harmless from any and all claims, injuries, damages, losses or suits including
attorney fees, arising out of or in connection with activities or operations, performed by
Landowner, or on Landowner’s behalf, that relate to the Stormwater Facilities and the

subject matter of this agreement. The City shall defend, indemnify and hold the Landowner, its

officers, officials, employees and volunteers harmless from any and all claims, injuries,
damages, losses or suits including attorney fees, arising out of or in connection with negligent
activities or operations, performed by the City, or on City's behalf, that relate to the Stormwater
Facilities and the subject matter of this agreement.
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E. Covenant. The terms and provisions of this agreement constitute a covenant, which is

subject to the following: This covenant is an equitable covenant. It touches and
concerns the land that is described as the Property herein. The parties intend that this

covenant shall bind the parties’ successor and assigns. This covenant shall run with the
land that is described as the Property herein, and shall bind whoever has possession of

the land, in whole or in part, without regard to whether the possessor has title, or has

succeeded to the same estate that granting parties have or had. Possessors shall include, but
are not limited to, leasehold tenants, contract purchasers, subtenants, and adverse possessors.

This covenant shall run with the land even in the absence of the transfer of some interest in

land, other than the covenant itself, between Landowner and the City. This covenant shall not
be governed by the mutuality rule. The burden of the covenant can run independently from the
benefit of the covenant, and the benefit need not run. The benefit may be in gross or personal to

Landowner or the City. Landowner waives its right to assert any defenses to the enforcement of
this covenant, including, but not limited to, the change of neighborhood doctrine, laches,
estoppel, balancing of hardships, and abandonment. If Landowner breaches any term of this
covenant and agreement, then all remedies in equity and at law, including, but not limited to,
injunctions, mandamus, declaratory judgments, and damages, shall be available to the City.

F. Governing Law & Venue. This agreement shall be governed by and construed in
accordance with the laws of the State of Washington. The venue for any action that
arisesfrom or out of this instrument shall be the Pierce County Superior Court.

<signature page to follow>
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Dated: /2 /3 0/%“/

(/(«6 Paul-Erangis— Onq:570P(LE  EANey

Executive Director for the Washington State Board

for Community and Technical Colleges

City of Puyallup

Cot

Dated: ’ I/ e,/ ?,OLS' BY:

Kenneth Cook

Developnient Engineering Manager

City of Puyallup

Dated: 12/4/2024 BY: r

Appr ove(f as to form:
Joseph N. Beck

City Attorney
STATE OF WASHINGTON )
) -$8
COUNTY OF PIERCE )
4 Christopis Badley
Signed or attested before me on lf,l ’?)0 ;\ L\' by Pawl-Eraneis as Executive Director for

the Washington State Board for Community and Technical Colleges.

Dated: 19\&0'5{*
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Parcel 0419034039 Legal Description

THAT PORTION OF THE SOUTHWEST QUARTER OF SECTION 2 AND OF THE SOUTHEAST QUARTER OF
SECTION 3, TOWNSHIP 19 NORTH, RANGE 4 EAST, WILLAMETTE MERIDIAN, PIERCE COUNTY,
WASHINGTON, DESCRIBED AS FOLLOWS:

BEGINNING AT A POINT ON THE EAST LINE OF SAID SECTION 3, SAID POINT BEARS NORTH 00°13'37"
EAST 60.10 FEET FROM THE SOUTHEAST CORNER OF SAID SECTION 3 AND IS ALSO THE NORTH
MARGIN OF 112TH STREET EAST (39TH AVENUE SE); THENCE ALONG SAID NORTH MARGIN NORTH
86°30'40" WEST 1015.14 FEET TO THE EAST LINE OF THE PARCEL OF LAND DESCRIBED IN PIERCE
COUNTY AUDITOR'S NUMBER 2362554; THENCE NORTH 00°13'59" EAST 1758.59 FEET; THENCE NORTH
45°03'08" EAST 722.96 FEET TO THE WESTERLY MARGIN OF WILDWOOD PARK DRIVE (SCHOOL ROAD

EAST), AS CONVEYED TO PIERCE COUNTY BY INSTRUMENT RECORDED UNDER AUDITOR'S NO. 3125764

AND 2135764; THENCE ALONG SAID WESTERLY MARGIN THE FOLLOWING COURSE: SOUTH 08°28'11"
EAST 195.80 FEET TO THE BEGINNING OF A CURVE, CONCAVE TO THE NORTHEAST, HAVING A RADIUS
OF 331.56 FEET; THENCE ALONG THE ARC OF SAID CURVE, PASSING THROUGH A CENTRAL ANGLE OF
79°33'34" A DISTANCE OF 460.40 FEET; THENCE SOUTH 88°01'45" EAST 289.96 FEET TO THE BEGINNING
OF A CURVE, CONCAVE TO THE SOUTHWEST, HAVING A RADIUS OF 760.23 FEET; THENCE ALONG THE
ARC OF SAID CURVE, PASSING THROUGH A CENTRAL ANGLE OF 82°42'29" A DISTANCE OF 1097 .41
FEET; THENCE SOUTH 05°19'16" EAST 19.70 FEET TO THE BEGINNING OF A CURVE, CONCAVE TO THE
NORTHEAST, HAVING A RADIUS OF 848.57 FEET; THENCE ALONG THE ARC OF SAID CURVE, PASSING

THROUGH A CENTRAL ANGLE OF 22°18'00" A DISTANCE OF 330.27 FEET; THENCE SOUTH 27°37'16" EAST

106.86 FEET; THENCE SOUTH 62°34'14" WEST 37.70 FEET; THENCE SOUTH 37°57'43" WEST 64.30 FEET;
THENCE SOUTH 65°18'15" WEST 74.47 FEET; THENCE SOUTH 12°29'28" WEST 53.54 FEET; THENCE
SOUTH 64°36'68" WEST 64.85 FEET; THENCE SOUTH 49°35'62" WEST 94.92 FEET; THENCE SOUTH
23°59'34" WEST 126.39 FEET; THENCE SOUTH 21°03'12" WEST 264.77 FEET; THENCE SOUTH 09°30'04"
WEST 146.09 FEET TO SAID NORTH MARGIN OF 112TH STREET EAST; THENCE ALONG SAID MARGIN
NORTH 88°31'34" WEST 610.67 FEET TO EAST LINE OF SAID SECTION 3; THENCE NORTH 00°13'37" EAST
5.09 FEET TO THE POINT OF BEGINNING.

TOGETHER WITH:

(Wetlands Parcel)
THAT PORTION OF THE SOUTHWEST QUARTER OF SECTION 2, TOWNSHIP 19 NORTH, RANGE 4 EAST,
WILLAMETTE MERIDIAN, PIERCE COUNTY, WASHINGTON; DESCRIBED AS FOLLOWS:

COMMENCING AT A POINT ON THE WEST LINE OF SAID SECTION 2, SAID POINT BEARS NORTH 00°13'37"

EAST 55.01 FEET FROM THE SOUTHWEST CORNER OF SAID SECTION 2 AND 1S ALSO THE NORTH
MARGIN OF 112TH STREET EAST (39TH AVENUE SE); THENCE ALONG SAID NORTH MARGIN SOUTH

88°31'34" EAST 610.67 FEET TO THE POINT OF BEGINNING; THENCE NORTH 09°30'04" WEST 146.09 FEET;

THENCE NORTH 21°03'12" EAST 264.77 FEET; THENCE NORTH 23°59'34" EAST 126.39 FEET; THENCE
NORTH 49°35'62" EAST 94.92 FEET; THENCE NORTH 64°36'58" EAST 64.85 FEET; THENCE NORTH
12°29'28" EAST 53.54 FEET; THENCE NORTH 65°18'15". EAST 74.47 FEET; THENCE NORTH 37°57'43" EAST
64.30 FEET, THENCE NORTH 62°34'14" EAST 37.70 FEET TO A POINT OF THE WESTERLY MARGIN OF
WILDWOOD PARK DRIVE {(SCHOOL ROAD EAST); THENCE SOUTH 27°37'16" EAST ALONG SAID
WESTERLY MARGIN A DISTANCE OF 51.87 FEET TO THE BEGINNING OF A CURVE, CONCAVE TO THE
SOUTHWEST, HAVING A RADIUS OF 920.34 FEET; THENCE ALONG THE ARC OF SAID CURVE, PASSING
THROUGH A CENTRAL ANGLE OF 29°05'30" A DISTANCE OF 467.30 FEET; THENCE SOUTH 01°28'14"

WEST 259.81 FEET TO THE SAID NORTH MARGIN OF 112TH STREET EAST; THENCE ALONG SAID NORTH

MARGIN NORTH 88°31'34" WEST 470.95 FEET; THENCE SOUTH 10°42'07" WEST 5.07 FEET; THENCE
NORTH 88°31'34" WEST 55.77 FEET TO THE POINT OF BEGINNING.

SUBJECT TO AND TOGETHER WITH ALL EASEMENTS OF RECORD.
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Exhibit A

Operation and Maintenance Manual
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Private Stormwater Facilities
Operation & Maintenance Manual

PREPARED FOR:

McGranahan Architects
Contact: Mr. Andy Hartung
2111 Pacific Avenue, Suite 100
Tacoma, WA 98402

PROJECT:

Pierce College Puyallup

Campus Parking Expansion — Lot A
Puyallup, WA

2200718.13

PREPARED BY:

Claire Hovde, PE
Project Engineer

REVIEWED BY:

William J. Fierst, PE
Principal

DATE

September 2023
Revised January 2024

Civil Engineers e Structural Engineers e Landscape Architects ¢ Community Planners e Land Surveyors
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| hereby sftate that this
Private  Stormwater Facilities
Operation & Maintenance
Manual for the Plerce College -
Puyallup Campus Parking
Expansion  project has - been
prepared by me -or under my
supervision and meets the standard
of care and expertise that is usual
and customary in this community
for  professional engineers. |
understand that City of Puyaliup
does not and will not assume
liabilty  for  the sufficiency,
suitability, or performance of
drainage facilities prepared by me.
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Private Stormwater Facilities
Operation & Maintenance Manual

PREPARED FOR:

McGranahan Architects

Contact: Mr. Andy Hartung

2111 Pacific Avenue, Suite 100 Tacoma,
WA 98402

PROJECT:

Pierce College Puyallup

Campus Parking Expansion — Lot A
Puyallup, WA

2200718.13

PREPARED BY:

Claire Hovde, PE
Project Engineer

REVIEWED BY:

William J. Fierst, PE
Principal

DATE

September 2023
Revised January 2024
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Maintenance Checklists

Annual Inspection Report
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Introduction

The Pierce College Puyallup Campus maintenance staff shall be responsible for maintaining
properly functioning stormwater control facilities. This report presents a maintenance program
that meets City of Puyallup maintenance requirements. The private stormwater facilities for this
project include a system of catch basins and pipes to collect surface runoff and route it through a
bioretention facility for stormwater treatment prior to routing to a detention pond.

It is vitally important that the proponent/owner maintain these facilities in a timely and
conscientious manner to ensure the facilities function as designed. Siltation, debris, or lack of
maintenance can reduce the capabilities of the conveyance system which can lead to localized
flooding. If bioretention facilities are not maintained in accordance with the attached maintenance
checklist, onsite stormwater can contribute to negative water quality io downsiream waterbodies
of the state.

Responsibility

The private stormwater facilities will be owned and maintained by Pierce College Puyallup
Campus maintenance personnel.

Property Owner:

Pierce College Puyallup
1601 39" Avenue SE
Puyallup, WA 98374
(253) 840-8400

Schedule

Maintenance of the stormwater facilities shall follow the schedule as specified in the attached
maintenance checklists. Additional maintenance may be required to respond to unusual storm
events or reduced performance of the treatment system. A copy of the City of Puyallup-
recommended maintenance schedule is attached and may be photocopied and used as
inspection records. An annual inspection report must be submitted to the City of Puyallup in
accordance with the Maintenance Agreement.

Cost

The following is an estimate of the average annual cost of maintenance for the stormwater control
facilities within the scope of this project.

Vactor truck @ $200/hour x 12 hours $2,400
Personnel @ $25/hour x 12 hours $300
Dumping Fees @ $50/ton x 12 tons $600
Sweep Parking Lot Once Yearly $1.500
Total Estimated Annual Cost $4,800

Vegetation Management Plan

The attached maintenance schedule provides guidance on vegetation control and management.
Irrigation and other maintenance as necessary shall be provided to ensure that vegetation
remains viable and that a hardy root structure forms in the first year. Vegetation planting shall be
provided, as described in the construction documents.
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6.0 Instructions for Person Maintaining Stormwater System

The attached Maintenance Checklists specify maintenance schedules for stormwater facilities
onsite. Plan to complete a checklist for all system components per the following schedule:

1. Monthly from November through April.
2. Once in late summer (preferably September).
3. After major storm events.

Using photocopies of the attached pages, check off the problems that are noted each time the
item is inspected. Document comments on problems found and the corrective action taken. The
Inspection Checklist sheets should be kept on file for the City to inspect at all reasonable times
and used to prepare the annual report required by City of Puyallup, due no later than January 30
for the preceding year's report.

7.0 Conclusion

This Operation and Maintenance Manual is developed for the operation of the Pierce College
Puyallup Campus Parking Expansion — Lot A private stormwater systems. This Maintenance
document has been prepared within the guidelines of City of Puyallup Construction Standards.

if this plan is implemented, the owner can expect the stormwater system {o function as designed.

AHBL, Inc.

7
/

. o
Claire Hovde, PE
Project Engineer

CFH/jms/Isk

September 2023
Revised January 2024

Q:\2020\2200718\WORDPROC\Reports\2200718.13120240117 Rpt (O&M) 2200718.13.docx

: AJHIB]L
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Bioretention System
Bioretention facilities are engineered facilities that store and treat stormwater by filtering it through a
specified soil profile. Water that enters the facility ponds in an earthen depression or other basin
(e.g., concrete planter) before it infiltrates into the undetlying bioretention soil. Stormwater that
exceeds the surface storage capacity overflows to an adjacent drainage system. Treated water is
either infiltrated into the undetlying native soil or collected by an underdrain and discharged. An
underdrain system can be comprised of perforated or slotted pipe, wrapped in an aggregate blanket.
Facility objects that are often associated with a bioretention unit include:
¢ Inlet
*  Overflow
*  Undetdrains (optional)
*  Signage
e Catch Basin
*  Drywell
mulch
street native vegetation
sidewalk

i |
Tl 2T T e T

S RPN

Key Operations and Maintenance Considerations

D e OVEFflOW pipe

*  Protect the facility from external loads (e.g. trucks, riding mowers, other heavy equipment) to

pteserve the proper function of bioretention soils. Because the risk of compaction is higher

when soils are saturated, any type of loading in the bioretention facility (including foot traffic)

should be avoided during wet conditions. All maintenance activities must be performed in a

manner to prevent compaction of the bioretention soil.

«  Erosion control measures must be maintained in areas of concentrated flows (e.g., pipes inlets o
natrow cuthb cuts). Inspect flow entrances, ponding area, and sutface overflow areas periodically,

and replace soil, plant material, and/or mulch layer in areas if erosion has occurred. Propetly

bioretention soil media
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designed facilities with appropriate flow velocities should not have erosion problems except
perhaps in extreme events, If erosion problems occur, the following should be reassessed:

* (1) flow volumes from contributing areas and bioretention cell sizing; (2) flow velocities and
gradients within the cell; and (3) flow dissipation and erosion protection strategies in the
pretreatment area and flow entrance. If sediment is deposited in the bioretention area,
immediately determine the source within the contributing area, stabilize, and remove excess
surface deposits.

*  Establish and follow a maintenance schedule for visual inspection and remove sediment if the
volume of the ponding atea has been compromised.

*  Corrective maintenance for excessive drawdown times may include clearing underdrain
obstructions or tilling the bioretention soil media. Partial or complete replacement of
bioretention soil media may be necessary.

*  Regular maintenance of vegetation includes weeding and pruning. Plants require irtigation during
the first 2 to 3 years of establishment and during extended dry periods. Replace all dead plants
and, if specific plants have a high mortality rate, assess the cause and replace with approptiate
species.

*  The soil mix and plants are selected for optimum fertility, plant establishment, and growth.
Nutrient and pesticide inputs should not be required and may degrade the pollutant processing
capability of the bioretention atea, as well as conttibute pollutant loads to receiving waters. If in
question, have soil analyzed for fertility.

*  Replace mulch annually in bioretention facilities where heavy metal deposition is high (e.g.,
contributing areas that include gas stations, ports and roads with high traffic loads). In residential
settings or other areas where metals or other pollutant loads are not anticipated to be high,
replace or add mulch as needed (likely 3 to 5 years) to maintain a 2 to 3-inch depth.

*  Soil mixes for bioretention facilities are designed to maintain long-term fertility and pollutant
processing capability. Estimates from metal attenuation research suggest that metal accumulation
should not present an envitonmental concern for at least 20 years in bioretention systems, but
this will vary according to pollutant load. Replacing mulch media in bioretention facilities where
heavy metal deposition is likely provides an additional level of protection for prolonged
performance. If in question, have soil analyzed for fertility and pollutant levels.

*  Presence of pests such as geese or rodents can generally be corrected by ensuring that drawdown
time matches facility design function and plants are spaced at proper densities.

* If an underdrain is present, remove trash, debuis, and sediment from the inlet orifice biannually.
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* Irrigate or hand-watet vegetation as needed to help plants establish in the first few years after

202501080233 Page 16 of 52

RANGE

TOWNSHIP

SECTION

QUARTER

04E-

19 N-

03

4/4

016

16/
52

DOCUMENTNUMBER

SERIAL
NUMBER

PAGE
NUMBER

installation and as needed after plants are established. The following schedule is recommended:

o DProvide watering weekly for two summers. On average, plants require 1-inch of
water weekly to establish. Additional water may be necessary during excessive heat.

o Provide summer wateting every two to four weeks during the summer or as needed

duting prolonged dry periods.

o Provided summer watering as needed after plants are established.

Refer to City of Puyallup Engineering and Construction Standards Section 600 for grass

specifications and planting requirements.
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Bioretention System
Drainage Potential Defect | Conditions YVhen Maintenance Is Minimum Performance Standard
System Needed
Feature
Note: table spans multiple pages.
General Pests Signs of pest infestations (IPM Pests are not present or engaged in
protocoi threshoid(s) are exceeded), acflivities that present a significant public
including rodent holes or mounds health risk or compromise to the intended
that disturb dispersion flow paths. design function of the facility. Pests that
have exceeded acceptable thresholds
have been addressed using appropriate
IPM measures.
Standing water that may allow
mosquito breeding has been removed
and cause of standing water has been
addressed (see “Ponded Water”).
Pest-damaged vegetation has been removed.
Facility Area | Trash and Debris | Trash and debris present in facility area. | Facility area is free of trash and debris.

Pet Waste L.arge volumes of feces from Pet waste removed.
domestic pets are present.

Pet waste station or additional
signage installed, if appropriate.

Mulch Mulch depth is less than 2 inches or Mulch has been restored to a depth of 2-3"
the facility has bare spots without and is appropriate {o the location within the
mulch cover. facility (e.g. compost mulch.in the bottom and

wood chips on side slopes).
Facility Sediment Sediment accumulated to extent that Source of sediment has been identified
Botiom Area infiltration rate is reduced, water can and controlled.
be seen to be ponding, or surface
_storagte gapacny Is significantly Excess sediment has been removed,
Impacted. and damaged vegetation and mulch
has been repiaced.

Leaves After fall leaf drop, leaves have Leaves have been removed.
accumulated in the facility in a manner
to pose a risk of impeding water flow
or clogging the outlet.

Ponded Water Water overflows during storms Cause of excessive ponding has been
smaller than the design event, or identified by investigating: 1) potential that
ponded water remains in the basin debris build-up is impeding infiltration; 2)
more than 48 hours after the end of a condition of underdrain (if present); 3)
storm. potential that other water inputs are

present (e.g. groundwater, illicit
connections); 4) facility size is appropriate
to contributing area; and 5) condition of
bioretention soil media.
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Bioretention System

Drainage Potential Defect | Conditions YWhen Maintenance Is Minimum Performance Standard

System Needed

Feature

Note: table spans multiple pages.
Cause of excessive ponding has
been corrected. Engineer has been
consuited where necessary.

Earthen Side | Erosion at Inlets/ Erosion (gullies/ rills) greater than For channels or cuts over 3 inches

Slopes and Outlets 2 inches deep around inlets, outlet, deep, temporary erosion control

Berms and alongside slopes. measures have been put into place until
permanent repairs are made.

Source of erosion has been addressed/
eliminated and eroded areas repaired per
design specifications, with additional
stabilizing material (cobbles, vegetation,
etc.) added as necessary.
Erosion of Side Erosion of sides causes slope to Source of erosion has been addressed
Slopes become a hazard. and side slopes repaired to design
specifications. Slopes have stabilizing
material where necessary.
Settlement Settlement greater than 3 Slopes and berm have been restored
inches (relative fo undisturbed to design elevations/ heights.
sections of berm).
Berm Leaking Downstream face of berm wet; seeps Any seeps or leaks have been plugged
or leaks evident. and berm material and compaction are per
design specifications. Engineer has been
consulted where necessary.
Rodents in Berm Any evidence of rodent holes or Rodents have been eradicated (see "Pests
water piping in berm. in Facility"). Holes have been filled and
berm compacted (see "Berm Leaking").

Amended Soil Nutrients Soil not providing plant nutrients. Soil providing plant nutrients.

Soil Bare Spots Bare spots on soil in bioretention area. | No bare spots. Bioretention area covered
with vegetation or mulch mixed into the
underlying soil.

Compaction Poor infiltration due to soil compaction | No soil compaction in the bioretention area.
in the bioretention area.

Low Sediment or Sediment, vegetation, or debris No blockage present of check dam, flow contral

Permeability | Other Debris accumulated at or blocking (or wgz(ljr_, or olr |(tj'|c§._Any ||k§_ly 1mmeg§t9 solu(ricesdof

Check Dams | Blocking having the potential to block) check glan':'gq“:teneal fgfg;%?] i's";i'é‘ (:tc ﬁg’;ﬁeagﬁ;

and Weirs dam, flow control weir or orifice. addressed or’removed. ’

Erosion or Erosion and/or undercutting present. Eroded and/or undercut areas have been

Undercutting repaired and sources of issue addressed
to prevent further erosion/undercutting at
weir,

Grade Board Not Grade board or {op of weir damaged Grade board is undamaged {repaired

Level or not level. or replaced) and level.
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Bioretention System
Drainage Potential Defect | Conditions When Maintenance Is Minimum Performance Standard
System Needed
Feature
Note: table spans multiple pages.
Inlet Erosion at Inlet Concentrated flows are causing A cover of rock or cobbles or other erosion
erosion at inlet. protection measure (e.g., matting) is in
place to protect the ground where
concentrated water enters the facility (e.g.,
a pipe, curb cut or swale).
Splash Block | Water Water is not being directed properly Splash block(s) reconfigured/ repaired
Inlet Misdirected from to the facility and away from the to direct water to facility and away
Infet inlet structure, from structure.
Curb Leaf Accumulated leaves or other debris Curb cuts and adjacent gutters are free
Inlet/Outlet Accumulation at at curb cuts (inlets and outlets) can of leaves and debris, and water can flow
Curb Cut block water flow and proper function freely into (and out of) the facility.
of the facility. Maintenance is
particularly important in the fali.
Pipe Pipe is Damaged Pipe is damaged. Pipe repaired or replaced to
Inlet/Outlet design specifications.
Pipe is Clogged Pipe - is clogged, completely or Pipe is unclogged and free of any
partially. Problem material may obstructions. Pipe functioning at
include . leaves, debris, trash, design capacity.
roots, sediment, or other material.
Access is Blocked | Vegetationis blocking access Area within 1 foot of inlets/outlets is clear
for inspection. of vegetation, and access pathways are
clear and maintained where necessary.
Trash Rack Trash and Debris | Trash or other debris is present on Trash rack is free of trash, leaves, debris,
trash rack. Capacity may be reduced or other foreign material.
by buildup of trash or debris.
Bar Screen Bar screen on trash rack is damaged Bar screen has been repaired/ replaced
Damage or missing. to design specifications.
Overflow Overflow Blocked | Overflow capacity is reduced Overflow area is free of sediment and debris
by sediment or debris. and capacity functions per design standards.
Underdrain Reduced Capacity | Plant roots, sediment, or debris may Underdrain pipe is free or plant roots,
Pipe reduce the capacity of the sediment, and debris. Infiltration and
underdrain. Symptoms may include pipe capacity functioning per design
ponded water in facility bottom area. function.
Vegetation Plant Health Plants not thriving across at least 80% | Healthy ~water  tolerant plants in
(continues on of the entire design vegetated area bioretention area, plants thriving across
next page) within the BMP; overly dense at least ‘80% of the entire design
vegetation requiring pruning. vegetated area within the facility.
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Diseased Plant
Material

Diseased plants or plant material
is present in the facility.

Diseased plants have been removed and
disposed of in an approved location (off-
site). Potential sources of and conditions

exacerbating disease have been addressed

(see Pacific Northwest Plant Disease
Management Handbook). Vegetated areas
replanted as necessary to maintain
vegetative coverage per design.

Vegetation
Needs Pruning

Trees and shrubs need regular
maintenance and/or corrective
pruning.

Trees and shrubs pruned per routine
maintenance schedule, appropriate to
individual species and age of plants. All
pruning of mature trees done under direct
supervision of ISA cerlified arborist.

Large Trees and
Shrubs

Large frees and shrubs interfere
with operation of the facility or

Trees and shrubs have been pruned
using most current ANSI A300 standards

Interfering access for maintenance. and ISA BMPs. Trees and shrubs
removed if necessary for operation of
facility per design function.

Dead Vegetation Standing dead vegetation is Standing dead vegetation has been

present (particutarly in fall and
spring).

removed from site; gaps in vegetation
have been replaced with new plantings
where necessary, or appropriate erosion
control measures put in place until
vegetation replacement is feasible.

Maintenance
Needed Around
Mature Trees

If conditions warrant maintenance
work or planting of new vegetation
around mature trees (within the
dripline), appropriate care must be
taken to avoid adverse impacts to the
mature tree(s).

The most current ANSI A300 standards and
ISA BMPs have been followed to the extent
practicable (e.g., take care to minimize any
damage to tree roots and avoid compaction
of soil) when working around and under
mature trees. New plantings under mature
trees include mainly plants that come as
bulbs, bare root or in 4-inch pots; new plants
in no larger than 1-gallon containers.

Stakes or Guys Stakes or guys present in Stakes or guys have been removed from
Present plantings installed for over 1 new vegetation after 1 year since
year. installation. Holes have been backfilled

where necessary.

Vehicular Sight Vegetation causes some visibility (line Vegetation has been pruned to appropriate

Lines Impairedby | of sight) or driver safety issues. height and spread to maintain sight

Vegetation clearances. If continued (regular) pruning
of a given plant have been necessary,
plant(s) have been relocated o a more
appropriate location and replaced with
plant(s) of appropriate mature size.

Emergent Emergent vegetation compromises Emergent vegetation has been thinned

Vegetation conveyance (may become too and does not impede conveyance.

Compromises dense).

Conveyance
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Bioretention System

Drainage
System
Feature

Potential Defect

Conditions VWhen Maintenance |s
Needed

Minimum Performance Standard

Note: table spans multiple pages.

Noxious Weeds
Present

Noxious weeds are present among
the site vegetation. Remove, bag, and
dispose of Class A & B noxious
weeds immediately per WA law. Make
reasonable attempts to remove and
dispose of Class C noxious weeds.
See http://iwww.nwcb.wa.gov/. Follow
Integrated Pest Management (IPM)
protocols.

Noxious weeds are not present on site

above thresholds established by WA law.
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Catch Basin

A catch basin is an underground concrete structure typically fitted with a slotted grate to collect

stormwater runoff and route it through underground pipes. Catch basins can also be used as a

junction in a pipe system and may have a solid lid. There ate two types.

A Type 1 catch basin is a rectangular box with approximate dimensions of 3’x2’x5’. Type 1 catch

basins are utilized when the connected conveyance pipes are less than 18 inches in diameter and the

depth from the gate to the bottom of the pipe is less than 5 feet.

A Type 2 catch basin, also commonly referred to as a storm manhole, is listed separately under

“Manhole” in this book.

Catch basins typically provide a storage volume (sump) below the outlet pipe to allow sediments and

debtis to settle out of the stormwater tunoff. Some catch basins are also fitted with a spill control

device (inverted elbow on outlet pipe) intended to contain large quantities of grease or debiis.

Catch basins are frequently associated with all stormwater facilities.

base section
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Key Operations and Maintenance Considerations

*  The most common tool for cleaning catch basins is an industtial vacuum truck with a tank and
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vacuum hose (e.g. Vactot® truck) to remove sediment and debtis from the sump.

* A catch basin may be an enclosed space where harmful chemicals and vapors can accumulate.

Therefore, if the inspection and maintenance requites entering a catch basin, it should be

conducted by an individual trained and certified to work in hazardous confined spaces.

Catch Basin
Drainage

System Feat

Potential
Defect

Conditions VYWhen Maintenance Is
Needed

Minimum Performance Standard

Note: table spans multiple pages.

General

Trashand
Debris

Trash or debris which is located
immediately in front of the catch basin
opening or.is blocking inletting capacity
of the basin by more than 10%.

No trash or debris located immediately
in front of catch basin or on grate

opening.

Trash or debris (in the basin) that
exceeds 60 percent of the sump depth
as measured from the bottom of basin
to invert of the lowest pipe into orout
of the basin, but in no case less than a
minimum of six inches clearance from
the debris surface {o the invert of the
lowest pipe.

No trash or debris in the catch basin.

Trash or-debris in any inlet or outlet pipe
blocking more than 1/3 of its height.

Inlet and outlet pipes free of trash or debris.

Dead animals or vegetation that
could generate odors that could
cause complaints or dangerous
gases (e.g., methane).

No dead animals or vegetation present

within the catch basin.

Sediment

Sediment (in the basin) that exceeds 60
percent of the sump depth as measured
from the bottom of basin to invert of the
lowest pipe into or out of the basin, butin
no case less than a minimum of 6 inches
clearance from the sediment surface to
the invert of the lowest pipe,

No sediment in the catch basin.

Structure
Damage to
Frame and/or
Top Slab

Top slab has holes larger than 2
square inches or cracks wider than
1/4 inch,

(Intent is to make sure no material
is running into basin.)

Top slab is free of holes and cracks.

Frame not sitting flush on top siab,
i.e., separation of more than 3/4 inch
of the frame from the top slab.
Frame not securely attached.

Frame is sitting flush-on the riser rings or
top slab and firmly attached.

Fractures or
Cracks in

Maintenance person judges that
structure is unsound.

Basin replaced or repaired to

design standards.
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BasinWalls/ | Grout fillet has separated or cracked Pipe is regrouted and secure at basin wall.
Bottom wider than 1/2 inch and longer than 1

foot at the joint of any inlet/outlet pipe

or any evidence of soil particles

entering catch basin through cracks.
Settlementy | Catch basin has settled more than 1 | Bagin replaced or repaired to
Misalignment | inch or has rotated more than 2 inches design standards.

out of alignment.
Vegetation Vegetation growing across and blocking No vegetation blocking opening to basin.
Inhibiting more than 10% of the basin opening.
System

Vegetation growing in inlet/outlet pipe
joints that is more than six inches tall
and less than six inches apart.

No vegetation or root growth present.

Contaminants

Any evidence of oil, gasoline,

No contaminants or pollutants present.

and Pollution | contaminants, or other pollutants.
Sheen, obvious oil, or other
contaminants present.
« ldentify and remove source
Catch Basin Cover Notin | Cover is missing or only partially in Catch basin cover is closed.
Cover Place place. Any open catch basin requires
maintenance.
Locking Mechanism cannot be opened by one Mechanism opens with proper tools.

Mechanism maintenance person with proper tools.
Not Working | Bolis into frame have less than 1/2 inch of Al,l bélts are seeTted and no bolts are
thread. One or more bolts are missing, | Missing. Cover is secure.
Cover One maintenance person cannot Cover can be removed by one
Difficult to remove lid after applying normal lifting maintenance person.
Remove pressure (Intent is to keep cover from
sealing off access to maintenance).
Metal Grates Grate Grate with opening wider than 7/8 inch. | Grate opening meets design standards.
(If Applicable) Opening
Unsafe
Trash and Trash and debris that is blocking Grate free of trash and debris.
Debris more than 20% of grate surface
inletting capacity.
Damaged or | Grate missing or broken member(s) Grate is in place and meets
Missing of the grate. design standards.
Oil/Debris Trap (If | Dislodged Oil or debris trap is misaligned with Trap is connected to and aligned with

Applicable)

or dislodged from the outlet pipe.

outlet pipe.
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Compost-Amended Soil

Naturally occurting (undisturbed) soil and vegetation provide important stormwater functions
including: water infiltration; nuttient, sediment, and pollutant adsorption; sediment and pollutant
biofiltration; water interflow storage and transmission; and pollutant decomposition.

Compaction from construction can reduce the soil’s natural ability to provide these functions.
Compost-amended soils are intended to replace these lost functions by establishing a minimum soil
quality and depth in the post-development landscape.

Sufficient organic content is a key to soil quality. Soil organic matter can be attained through
numerous amendments such as compost, composted woody material, biosolids, and forest product
residuals. The full benefits of compost-amended soils ate realized when desited soil media depths
are maintained and soil compaction is minimized.

Key Operations and Maintenance Considerations

*  Replenish soil media as needed (as a result of erosion) and address compacted, pootly draining
soils.

¢ Site uses should protect vegetation and avoid soil compaction. Cate should be taken to prevent
compaction of soils via vehicular loads and/or excessive foot traffic, especially during wet
conditions.

e The table below provides the recommended maintenance frequencies, standards, and procedures
for compost-amended soils. The level of routine maintenance required and the frequency of
corrective maintenance actions may increase for facilities prone to erosion due to site conditions
such as steep slopes ot topography tending to concentrate flows.
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ompost-Amended Soil

| Compost-Amended So
Drainage | Potential

Conditions YWhen Maintenance Is

Minimum Performance Standard

Poor Heaith

healthy with a generally good
appearance.

System Defect Needed
Feature
Soil Media | Soils Soils become waterlogged, or Soils have been aerated or amended
Waterlogged or | otherwise do not appear to be such that infiltration occurs and soils o
Not Infiltrating infiltrating. not remain completely saturated, per
design specifications.
Erosion/Scouring | Areas of potential erosion are visible, Any eroded areas have been repaired,
such as guliies or scouring. and sources of erosion addressed to
prevent further soil erosion.
Vegetation | Vegetation in Less than 75% of planted vegetation is At least 76% of planted vegetation is

healthy with generally good appearance.
Any conditions found that were
deleterious fo plant health have been
corrected where possible.

Routine maintenance schedule has been
updated as necessary to ensure
continued plant health and satisfactory
appearance.

Poisonous
Plants and
Noxious Weeds

Any poisonous plants or nuisance
vegetation which may constitute a
hazard to maintenance personnel or
the public.

Any evidence of noxious weeds as
defined by State or local
regulations.

No danger of poisonous vegetation
where maintenance personnel or
the public might normally be.

Eradication of Class A weeds as
required by State law. Control of
other listed weeds as directed by
locat policies.

Apply requirements of adopted 1PM
policy for the use of herbicides.

Other Weeds
Present

Other weeds (not listed on City/State
noxious weed lists) are present on
site.

Weeds have been removed per the
routine maintenance schedute, following
{PM protocols.
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Control Structure/Flow Restrictor

Flow control structures and flow restrictors ditect or restrict flow in or out of facility components.
Outflow controls on detention facilities are a common example where flow control structuses slowly
release stormwater at a specific rate. The flow is regulated by a combination of orifices (holes with
specifically sized diameters) and weirs (plates with rectangular or “V” shaped notch). Lack of
maintenance of the control structure can result in the plugging of an orifice. If these flow controls

are damaged, plugged, bypassed, or not working properly, the facility could overtop or release water
too quickly.

Control structutes have a history of maintenance-related problems and it is imperative to establish a
good maintenance program for them to function properly. Sediment typically builds up inside the
structure, which blocks or restricts flow to the outlet. To prevent this problem, routinely clean out
these structures and conduct regular inspections to detect the need for non-routine cleanout.
Facility objects that are typically associated with a control structure/flow testrictor include:

¢ detention ponds

* media cartridge filters

* closed detention system

° conveyance stormwater pipe

outlet pipe inler pipe

ortfice on ="
elbow

BIRD'S-EYE VIEW
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outlet pipe

lower orifice g

SECTION PROFILE

Key Operations and Maintenance Considerations
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- steps or ladder

Flow Restriction
Oil Pollution Tee
(FROP-T)

) inlet pipe

shear gate with
control rod

*  Conduct regular inspections of control structutes to detect the need for non-routine cleanout,
especially if construction or land-disturbing activities occur in the contributing drainage area.

*  The most common tool for cleaning control structures/flow restrictors is a truck with a tank and

vacuum hose (Vactor® truck) to remove sediment and debris

from the sump.

¢ A control structure is an enclosed space where hasmful chemicals and vapors can accumulate.
Therefore, if the inspection and maintenance requires entering a control structure, it should be
conducted by an individual trained and certified to work in hazardous confined spaces.
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Control Structure/Flow Restrictor

Drainage | Potential Conditions VWhen Maintenance Is Minimum Performance Standard
System Defect Needed
Feature
Structure | Trash and Trash or debris of more than %2 cubic foot No Trash or debris blocking or potentially blocking
debris which is located immediately in front of the entrance to structure.
structure opening or is blocking capacity of
the structure by more than 10%.
Trash or debris in the structure that exceeds | No trash or debris in the structure.
1/3 the depth from the bottom of basin to invert
the lowest pipe into or out of the basin.
Deposits of garbage exceeding 1-cubic foot in No condition present which would attract or
volume, support the breeding of insects or rodents.
Sediment Sediment exceeds 60% of depth from bottom of | Sump of structure contains no sediment.
structure to invert of lowest pipe into or out of
structure or bottom of FROP-T section oriis
within 6" of invert of lowest pipe into or out of
structure or bottom of FROP-T section.
Damage to Top slab has holes larger than 2 square Top slab is free of holes and cracks.
frame and/or | inches or cracks wider than ¥ inch.
top slab
Frame not sitting flush on top slab, separation of | Frame is sitling flush on top slab.
more than % inch of the frame from the top slab.
Cracks in Cracks wider than %2 inch and longer than 3 feet gy cture is sealed and structurally sound.
walls or any evidence of soil particles entering structure
bottom through cracks, or maintenance person judges
that structure is unsound.
Cracks wider than %" and longer than 1" at the |\, cracks more than 1/4 inch wide at the
joint of -any inlet/outlet pipe or any evidence of joint of inlet/outlet pipe.
soil particles entering structure through cracks.
Settlement/ | Structure has settled more than 1 inch or has Basin replaced or repaired to design standards.
misalignment | rotated more than 2 inches out of alignment.
Damaged  |Cracks wider than 2" at joint of inletoutlet pipes { ‘No cracks more than %-inch wide at the
pipe joints  [or any evidence of soil entering the structure at joint of inlet/outiet pipes.
the joint of the inlet/outlet pipes.
Contaminants| Any evidence of contaminants or pollution Materials removed and disposed of according to
and pollution- | such as oil, gasoline, concrete siurries or applicable regulations. Source control BMPs
paint, implemented if applicable. No contaminants present
other than a surface oil film.
Ladder rungs | Ladder is unsafe due to missing rungs, Ladder meets design standards and allows
missifng or misalignment, rust, cracks, or sharp edges. maintenance person safe access.
unsafe
FROP-T | Damage T section is not securely attached fo structure | 1 setion securely attached to wall and outlet pipe.
Section wall and outlet pipe structure should support at
least 1,000 Ibs of up or down pressure.
Structure is not in upright position (allow up Structure in correct position.
to 10% from plumb).
Connections to outlet pipe are not watertight or | Connections to outlet pipe are waler tight; structure
show signs of deteriorated grout. repaired or replaced and works as designed.
Any holes—other than designed holes— Structure has no holes other than designed holes.
in the structure.
Shear Gate | Damaged or | Shear gate is missing. Replace shear gate.
missing
Shear gate is not watertight. Gate is watertight and works as designed.
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Gate cannot be moved up and Gate moves up and down easily and is
down by one maintenance person. watertight.
Chain/rod leading to gate is missing or Chain is in place and works as designed.
damaged.
Orifice Damaged or| Control device isn't working properly due Plate is in place and works as designed.
Plate missing to missing, out of place, bent orifice plate.
Obstructions| Any trash, debris, sediment, or Plate is free of all obstructions and works as
vegetation blocking the plate. designed.
Overflow |Obstructions|Any trash or debris blocking (or having the | Pipe is free of all obstructions and works as
Pipe potential of blocking) the overflow pipe. designed.
Deformed or | Lip of overflow pipe is bent or deformed. Overflow pipe does not allow overflow at
damaged lip an elevation lower than design
InletOutlet] Damaged  |Cracks wider than %" at joint of the inleV | g cracks more than Y4-inch wide at the
Pipe outlet pipes or any evidence of soil entering joint of the inlet/outlet pipe.
af the joints of the inlet/outlef pipes
Metal Unsafe gralg Grate with opening wider than 7/8 inch. Grate opening meets design standards.
Grates (If | opening
Applicable)
Trash and | Trash and debris that is blocking more Grate free of trash and debris.
debris than 20% of grate surface.
Damaged or| Grate missing or broken member(s) of the | Grate is in place and meets design standards.
missing grate.
Manhole | Cover/lid not{Cover is missing or only partially in place. Coverllid protects opening to structure.
Cover/Lid | in place Open structure requires urgent maintenance;
Locking Mechanism can't be opened by one Mechanism opens with proper tools.
mechanism |maintenance person with proper {ools.
Not Working |Bolls can't be seated. Cover does not work.
g.%yerﬂi? One maintenance person cannot remove | Cover/lid can be removed and
Rler'v?gveo cover/lid after applying 80 Ibs. of lift. reinstalled by one maintenance person.
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Conveyance Pipe

Storm sewer pipes convey stormwater. Inlet and outlet stormwater pipes convey stormwater in,
through, and out of stormwater facilities.

Pipes are built from many materials. Pipes ate cleaned to remove sediment or blockages when
problems ate identified. Stormwater pipes must be clear of obstructions and breaks to prevent
localized flooding. All stormwater pipes should be in proper working order and free of the possible
defects listed below.

Key Operations and Maintenance Considerations

The most common tool for cleaning stormwater conveyance pipes is a truck with a tank,
vacuum hose, and a jet hose (Vactor® truck) to flush sediment and debris from the pipes.

Conveyance Pipe
Drainage
System
Feature

Potential
Defect

Conditions VWhen Maintenance Is Needed Minimum Performance Standard

General Contaminants] Any evidence of oil, gasoline, No contaminants or pollutants present.
and Pollution} contaminants, or other poliutants. Sheen,
obvious oil, or other contaminants
present.

o ldentify and remove source.

Obstructions, | Root enters or deforms pipe, reducing flow. Roots have been removed from pipe (using
Including mechanical methods; don't put root-

Roots dissolving chemicals in storm sewer pipes).
Vegetation over the line removed.

Sedimentand| Sediment depth is greater than 20% of Pipe has been cleaned and is free of

Debris pipe diameter. sediment/ debris. (Upstream debris traps
installed where applicable.)

Debris Barrier| Stormwater pipes > than 18 inches need Debris barrier present on all stormwater

or Trash debris barrier. pipes 18 inches and greater.

Rack Missing

Damageto | Protective coating is damaged; rust or Pipe repaired or replaced.

protective corrosion is weakening the structural

coating or integrity of any part of pipe.

corrosion

Damaged Any dent that decreases cross section area of | Pipe repaired or replaced.
pipe by more than 20% or determined to have
weakened structural integrity of the pipe.
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Debris Barrier & Access Barrier (e.g. Trash Rack)

A debuis barrier is a bar grate over the open end of a culvert or stormwater conveyance pipe. The
intent of a debris basrier is to prevent latge materials from entering a closed pipe system. Debris
batriers are typically located on the outlet pipe from a detention pond to the control structure. If a
debris barrier is not located on an outlet pipe of 18-inch diameter or greater, one should be installed
to prevent plugging of the control structutre and possible flooding.

An access barrier is installed on a pipe end that is large enough to allow entry. Their function is to
pip g g )
prevent debris and unauthorized access into the storm conveyance pipe. Only qualified personnel

should attempt to maintain or remove debsis from the barrier when water is flowing through the
conveyance pipe.

/—— bar frame

SR

low
\ anchor strips
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¢ The most common tool for cleaning debtis and access batriers are hand tools such as a rake to

remove collected debuis.

General

Debris Barrier

Drainage Potential | Conditions When Maintenance |Is
System Feature | Defect Needed

Minimum Performance Standard

Trash and | Trash or debris that is plugging more Barrier cleared to design flow capacity.
Debris than 20% of the openings in the barrier.
Damaged/ | Bars are bent out of shape more than Bars in place with no bends more than
Missing 3 inches. 3/4 inch.
Bars

Bars are missing or entire barrier missing. Bars in place according to

design specifications.

Bars are loose and rust is causing 50% Barrier replaced orrepaired to

deterioration to any part of barrier. design specifications.
Missing or | Debris barrier missing or not attached to Barrier is in place and firmly attached
Damaged | inlet/ outlet pipe. to pipe.
Debris
Barrier
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Detention Pond

A stormwater detention pond is an open basin built by excavating below existing ground or by

constructing above-ground berms (embankments). The detention pond temporarily stores

stormwater runoff during rain events and slowly releases it through an outlet (control structure).

Detention ponds are typically designed to completely drain within 24 hours after the completion of a

storm event,

Facility objects that are typically associated with a detention pond include:
* access road or easement

¢ fence, gate, and water quality sign

typical bioswale

¢ wet bioswale

*  media filter cartridge

*  control structure/flow restrictor

° eneigy dissipaters

M conveyance stormwater pipe
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access ramp
into pond

pend inlet pipe

I
!

5

.
_—pond design i «
}/}/ngterj surface |

i
G o . ”,g‘

alternative emergency
outflow structure for
ponds not required to
provide a spillway

maintenance road

compact
embankment

control
structure
emergency
overflow
spillway rip rap

Example of a Manicured Detention Pond
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Key Operations and Maintenance Considerations

Maintenance is of primaty impoztance if detention ponds are to continue to function well.

Sediment should be removed when the standatds in the defect table are exceeded. Sediments
must be disposed in accordance with cutrent local health department requirements and the
Minimum Functional Standards for Solid Waste Handling,

Handle sediments removed during the maintenance operation in a mannet consistent with the
City's recommended street waste procedutes.

Maintenance of sediment forebays and attention to sediment accumulation within the pond is
extremely important. Continually monitor sediment deposition in the basin. Owners, operators,
and maintenance authorities should be aware that significant concentrations of metals (e.g., lead,
zine, and cadmium) as well as some organics such as pesticides, may be expected to accumulate
at the bottom of these types of facilities. Regularly conduct testing sediment, especially near
points of inflow, to determine the leaching potential and level of accumulation of potentially
hazardous material before disposal.

Slope areas that have become bare should be revegetated and eroded areas should be regraded
ptior to being revegetated.

A common tool for cleaning detention ponds is a small bulldozer or excavator to remove built-
up sediment and debris from the bottom of the pond during the dry season.

Refer to City of Puyallup Engineering and Construction Standards Section 600 for grass
specifications and planting requirements.
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Detention Pond

Hazard Trees

maintenance activity (i.e., slope
mowing, silt removal, vacuuming, or
equipment movements). If trees are not
interfering with access or maintenance,
do not remove.
Dead, diseased, or dying trees
are identified.
(Use a certified Arborist to determine
health of tree or removal requirements.)

Drainage System | Potential Conditions YWhen Maintenance Is Minimum Performance Standard
Feature Defect Needed
Nole: table spans mulliple pages.
General Trash and Any trash and debris which exceed 1 | Site is free of trash and debris.
Debris cubic foot per 1,000 square feet. In
general, there should be no visual
evidence of dumping.
If less than threshold all trash and
debris will be removed as part of
next scheduled maintenance.
Poisonous Any poisonous plants or nuisance No danger of poisonous vegetation
Plants and vegetation which may constitute a where maintenance personnel or the
Noxious hazard to maintenance personnel or public might normally be.
Weeds the public.
Any evidence of noxious weeds Eradication of Class A weeds as
as defined by State or local required by State law. Control of
regulations. other listed weeds as directed by
local policies.
Apply requirements of adopted IPM
policy for the use of herbicides.
Vegetation Vegetation growth does not allow Vegetation does not hinder
Growth and maintenance access or interferes with | maintenance activities, Harvested

vegetation should be recycled into
muich or other beneficial uses (e.g.,
alders for firewood).

Remove hazard trees.

Contaminants
and Pollution

Any evidence of oil, gasoline,
contaminants, or other pollutants.
(Coordinate removal/cleanup with local
water quality response agency.)

No contaminants or pollutants present.

Rodent Holes

Any evidence of rodent holes if
facility is acting as a dam or berm, or
any evidence of water piping through
dam or berm via rodent holes.

Rodents destroyed and dam or
berm repaired.

Beaver Dams

Dam results in change or function of
the facility.

Facility is returned to design function.

(Coordinate trapping of beavers and
removal of dams with appropriate
permitting agencies.)

Insects

When insects such as wasps and
hornets interfere with maintenance
activities.

Insects destroyed or removed from
site. Apply insecticides in compliance
with adopted IPM Plan.

Page 37 of 52

Stormwater Management & BMP Facilities Agreement



EPriddy
LU


Docusign Envelope ID: C521D945-C743-4549-84F7-BE1227F00F6C

202501080233 Page 38 of 52

RANGE TOWNSHIP SECTION

QUARTER

046 | 19 N-| 03 |4/4

016

38/52

DOCUMENTNUMBER

SERIAL
NUMBER

PAGE
NUMBER

Side Slopes of Erosion Eroded damage over 2 inches deep | Slopes have been stabilized using
Pond where cause of damage is still appropriate erosion conirol measure(s);
present or where there is potential for | €., rock reinforcement, planting of grasg,
continued erosion. compaction.
Any erosion observed on a If erosion is occurring on compacted
compacted berm embankment. berms a licensed civil engineer should
be consulted to resolve source of
erosion.
Storage Area Sediment Accumulated sediment that exceeds 10% | Sediment cleaned out to designed
(typically 6"-12") of designed pond depth | pond shape and depth; pond
unless otherwise specified or affects reseeded if necessary to control
inletting/outletting condition of facility. erosion.

Liner (If Liner is visible and has more than Liner repaired or replaced. Liner is

Applicable) three 1/4-inch holes in it. fully covered.

Pond Berms Settlements Any part of berm which has settled 4 Dike is built back to the design elevation.
(Dikes) inches lower than the design elevation.

If settlement is apparent, measure

berm to determine amount of

settlement.

Settling can be an indication of more

severe problems with the berm or

outlet works. A licensed civil engineer

should be consulted to determine the

source of the setllement.

Piping Discernible water flow through pond | Piping eliminated, Erosion
berm. Ongoing erosion with potential | polential resolved.
for erosion to continue.

(Recommend Geotech engineer be
called to inspect and evaluate condition
and recommend repair of condition.

Tree Growth | Tree growth on berms over 4 feet in | Trees removed. If root system is small
height may lead 1o piping through the | (base less than 4"), root system may be
berm which could lead to failure of the leftin place_ Otherwise roots shouid be
berm. removed and berm restored. A licensed

civil engineer should be consulted for
proper berm/spillway restoration.

Erosion Eroded damage over 2 inches deep | Slopes have been stabilized using

where cause of damage is still
present or-where there is potential for
continued erosion.

Any erosion observed on a
compacted berm embankment.

appropriate erosion control measure(s);
rock reinforcement, planting of grass,
compaction.

If erosion is occurring on compacted
berms a licensed civil engineer should
be consulted to resolve source of
erosion.
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Emergency
Overflow/ Spillway

Tree Growth

Tree growth on emergency spillways
creates blockage problems and may
cause failure of the berm due to
uncontrolled overtopping.

Trees removed. If root system is small
(base less than 4"), root system may be
left in place. Otherwise roots should be
removed and berm restored. A licensed
civil engineer should be consuited for

proper berm/spillway restoration.

Rock Missing

Only one layer of rock exists above
native soil in area five square feet or
larger, or any exposure of native soil at
the top of flow path of spillway.

Rocks and pad depth are
restored to design standards.
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Energy Dissipater / Outfall Protection

An energy dissipater is installed on or near the inlet or outlet to a closed pipe system to prevent

erosion at these locations. There are a variety of designs, including wire gabion baskets, rock splash
pads, trenches, and specially designed pools or manholes. The rock splash pad is typically
constructed of 4- to 12-inch diameter rocks a minimum of 12 inches thick and is often lined with
filter fabric. The rock pad should extend above the top of the pipe a minimum of 1 foot.

Facility features that ate typically associated with energy dissipaters include:
* detention ponds

¢ infiltration basin

*  wetponds

° treatment wetlands

ROCK SPLASH PAD

SEPARATION
STRUCTURE
(OPTIONAL)

Key Operations and Maintenance Considerations

*——— DISCHARGE PIPE

*  The most common tools for maintenance are hand tools such as rakes to redistribute rocks as

necessary.

*  Periodic removal of sediment or debsis may be necessary.
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Energy Dissipaters
Drainage | Potential Conditions When Maintenance Is Needed | Minimum Performance Standard
System Defect
Feature
External:
Rock Pad | Missingor | Only one layer of rock exists above native soil | Rock pad has been replaced to design function.
Moved in area five square feet or larger, or any
Rock exposure of native soil.
Erosion Soil erosion in or adjacent to rock pad. Rock pad has been replaced to design function.
Sediment Sediment on top of rock pad exceeds 10% of Rock pad has been cleared of sediment.
the surface.
Poisonous | Any poisonous plants or nuisance No danger of poisonous vegetation
Plants and | vegetation which may constitute a hazard to where maintenance personnel or the
Noxious maintenance personnel or the public. public might normally be.
Weeds Any evidence of noxious weeds as defined Eradication of Class A weeds as required
by State or local regutations. by State law. Control of other listed
weeds as directed by local policies.
Apply requirements of adopted IPM policy
for the use of herbicides.
Other Other weeds (not listed on State noxious Weeds have been removed per the routine
Weeds weed lists) are present on the rock pad. maintenance schedule, following IPM protocols.
Dispersion | Pipe Accumulated sediment that exceeds 20% of Pipe is free of sediment and meets
Trench Plugged the design depth. design specifications.
with
Sediment
Not Visual evidence of water discharging at Trench has been repaired or modified such
Discharging | concentrated points along trench (normal that it does not discharge at concentrated
Water condition is a “sheet flow” of water along points and meets design function.
Properly trench). Intent is to prevent erosion damage.
Perforations | Over 1/2 of perforations in pipe are plugged Perforated pipe has been cleaned or replaced
Plugged with debris and sediment. and <25% of perforations are plugged.
Water Maintenance person observes or receives Facility rebuilt per design specifications
Flows Out credible report of water flowing out during or redesigned to meet approved City
Top of any storm less than the design storm or its standards.
“Distributor” | causing or appears likely to cause damage.
Catch Basin
Receiving Water in receiving area is causing or No danger of landslides.
Area Over- | has potential of causing landslide
Saturated problems.
Gabions Damaged Mesh of gabion broken, twisted or deformed Mesh is intact, no rock missing.
Mesh so structure is weakened or rock may fall
out.
Corrosion Gabion mesh shows corrosion through more All gabion mesh capable of containing rock
than 1/4 of its gage. and retaining designed form.
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Energy Dissipaters _l
Drainage | Potential Conditions When Maintenance Is Needed | Minimum Performance Standard
System Defect
Feature
Collapsed Gabion basket shape deformed due to All gabion baskets intact, structure stands
or any cause. as designed.
Deformed
Baskets
Missing Any rock missing that could cause gabion to No rock missing.
Rock lose structural integrity.
Internal;
Manhole/ | Worn or Structure dissipating flow deteriorates to 1/2 Structure repiaced to design standards.
Chamber | Damaged of original size or any concentrated worn
Post, spot exceeding one square foot which
Baffles, would make structure unsound.
Side of
Chamber
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Facility Discharge Points (Outfall)

Stormwater facility discharge points may convey stormwater from the stormwater facility into open

channels, ditches, ponds, streams, and wetlands. Stormwater facility discharge points need to be

assessed to make sure stormwater is not causing any negative impacts to these drainage areas.

KKey Operations and Maintenance Considerations

*  The most common tools are hand tools to remove debzis or to redistribute outfall protection

rock.

(Source: USDA - Natural Resources Conservation Service - lllinois)
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Facility Discharge Point (Outfall)
Drainage | Potential Conditions VWhen Maintenance Is Needed Minimum Performance Standard
System Defect
Feature
Monitoring | Contaminants | Any evidence of oil, gasoline, contaminants, Effluent discharge from facility is clear.
in Discharge | or other pollutants. Sheen, obvious oil, or
Water other contaminants present.
e |[dentify and remove source.
Receiving Water in receiving area is causing substrate Receiving area is sound and not saturated.
Area to become saturated and unstable.
Saturated
Ditch or Erosion, scouring, or headcuts in ditch or | Ditch or stream banks are stable.
Stream streamm  banks downstream of facility
Bank_s ) discharge point due to flow channelization or
Eroding (via | higher flows.
Off Site
Assessment)
Access Vegetation is overgrown and there is no Vegetation is removed and/or path is cleared
access to the outfall. to access the outfall.
Stains or Stains or deposits present within the No stains or deposits exist and the source
Deposits discharge area that are not natural has been eliminated, unless the source is
ocecurring. determined to be natural occurring.
Stormwater | Flow exists during the summer dry months Source of the flows has been eliminated or
Flow when no flows should be present. source has been determined to be
groundwater interflow.
Missing or Only one layer of rock exists above native soil | Rock pad replaced to design function.
General MovedRock | in area five square feet or larger, or any
exposure of native soil.
Erosion Soil erosion in or adjacent to rock pad. Rock pad replaced to design function.
Obstructions, | Roots or debris enters pipe or deforms Roots have been removed from pipe (using
Including pipe, reducing flow. mechanical methods; do not put root-dissolving
Roots chemicals in storm sewer pipes). If necessary,
vegetation over the line removed.
Pipe Rusted | Any part of the pipe that is broken, crushed, Pipe repaired or replaced to design standards.
or or deformed more than 20% or any other
Deteriorated | failure to the piping.
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Stormwater facilities such as detention ponds or treatment wetlands often have fences to protect

them from damage and keep children away from ponds or hazardous ateas. Some facilities are

requited to have informational signs telling the public that the site is a stormwater facility.

Fencing/Gates/Bollards/Water Quality Sign

Drainage | Potential Conditions YYhen Maintenance Is Minimum Performance Standard
System Defect Needed
Feature
Fencing Site erosion or{ Erosion or holes more than 4 inches high and | No access under the fence.
(Site) holes under 12-18 inches wide permitting access through
fence an opening under a fence.
Fencing Missing or Missing or broken boards, post out of plumb No gaps on fence due to missing or broken
(Wood damaged by more than 6 inches or cross members boards, post plumb to within 1% inches, cross
Posts, parls broken members sound.
Boards, and | \weakened by | Any part showing structural deterioration due | All parts of fence are structurally sound.
Cross rotting or to rotting or insect damage
Members) insects
Damaged or | Concrete or metal attachments deteriorated or| Post foundation capable of supporting posts
failed post unable to support posts. even in strong wind.
foundation
Fencing Damaged Post out of plumb more than 6 inches. Post plumb to within 1% inches.
g\gggl Rails parts Top rails bent more than 6 inches. Top rail free of bends greater than 1 inch.
and Fabric) Any part of fence (including post, top rails, and| Fence is aligned and meets design standards.
fabric) more than 1 foot out of design
alignment.
Missing or loose tension wire. Tension wire in place and holding fabric.
Deteriorated Part or parts that have a rusting or scaling Structurally adequate posts or parts with a
paint or condition that has affected structural uniform protective coating.
protective adequacy.
coating
Openings in Openings in fabric are such that an 8-inch Fabric mesh openings within 50% of grid size.
fabric diameter ball could fit through.
Chain Link | Damaged or | Missing gate. Gates in place.
Fencing missing
Gate members Broken or missing hinges such that gate Hinges intact and lubed. Gate is working
cannot be easily opened and closed by a freely.
maintenance person.
Gate is out of plumb more than 6 inches and | Gate is aligned and vertical.
more than 1 foot out of design alignment.
Missing stretcher bar, stretcher bands, and Stretcher bar, bands, and ties in place.
ties.
Locking Locking device missing, non-functioning or Locking mechanism prevents opening of gate.
mechanism does not link to all parts.
does not lock
gate
Openings in Openings in fabric are such that an 8-inch Fabric mesh openings within 50% of grid size.
fabric diameter ball could fit through.
Page 45 of 52 Stormwater Management & BMP Facllities Agreement



EPriddy
LU


Docusign Envelope ID: C521D945-C743-4549-84F7-BE1227F00F6C

202501080233 Page 46 of 52

RANGE TOWNSHIP SECTION

QUARTER

03

04g- |19 N-

4/4

016

46/
b2

DOCUMENT NUMBER

SERIAL
NUMBER

PAGE
NUMBER

Fencing/Gates/Bollards/Water Quality Sign
Drainage | Potential Conditions YVhen Maintenance |s Minimum Performance Standard
System Defect Needed
Feature
Bollards Damaged or Bollard broken, missing, does not fit into No access for motorized vehicles to get into
missing support hole or hinge broken or missing. facility.
Does not lock | Locking assembly or lock missing or cannot No access for motorized vehicles to get into
be attached to lock bollard in place. facility.
Water Sign is Water quality sign is leaning more than 8 Sign reset to plumb.
Quality Sign| Damaged or | inches off vertical.
Missing
Water quality sign is missing or 20% of the Sign replaced.
surface is unreadable.
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Vegetation

Many stormwater facilities use vegetation as part of the functional design. Vegetation must be
maintained to contribute to the function of the facility and to prevent damage to structural elements

of the facility (e.g. earthen berms). Another reason to maintain vegetation is aesthetics.

Vegetation maintenance can include trimming, plant replacement, weeding, and pest control.

Vegetation maintenance in native vegetation retention areas catties specific requitements.

Objectives for vegetation management in stormwater facilities:

Maintain healthy plant communities
Reduce ot eliminate sources of pollution related to vegetation care
Cover bare soil areas with plants

Coantrol Class A and Class B noxious weeds; control unlisted invasive plants where needed to
achieve management objectives

Tolerance for natural appearance and weeds that do not interfere with facility functions

Key Operations and Maintenance Considerations
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The vegetation management focus is establishing and maintaining healthy low-maintenance
native plantings and sustaining the design function of vegetated filters such as biofiltration
swales. This includes controlling invasive plants where appropriate, and planting cover on bare
soils.

Use plants appropriate to the facility type, as listed in the City of Puyallup's Engineering
and Construction Standatds Section 600.

Consider the use of soil amendments such as compost before using fertilizer.
Limit mulch use to covering bare soil while establishing plantings.

When a chemical control method is chosen, catefully follow the manufacturet’s label ditections
for use. When deciding on and using a chemical control, consider stormwater facilities and
drainage systems as leading to water bodies and apply chemicals per the label directions for use
over ot near water.

Allow a 5-foot buffer from mature established plantings to fence lines and access roads.

Trees or shrubs that block access roads may be trimmed (or removed if within the access road)
when access is required for maintenance by heavy equipment.

Trees that pose a risk to stormwater structures due to root growth may be removed.
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Use Only Appropriate Plants

Use plants that will thrive in the growing conditions of each facility. Growing conditions are affected
by moisture, soil conditions, and light. Plants native to western Washington are preferred. Plant lists
for biofiltration swales, bioretention systems, rain gardens, and other facility types are given in the
City of Puyallup's Engineeting and Construction Standards Section 600.

Integrated Pest Management

Landscape management decisions for controlling unwanted vegetation, diseases, and pests in
stormwater facilities should follow Integrated Pest Management principles.

An IPM program might consist of the following steps:

Step |: Correctly identify problem pests and understand their life cycle.

IPM starts with an undesstanding of the soil, water, natural resources, and human impacts on site.
Identify and research the pest species, including basic physiology and best timing for control. Many pests
are a problem during certain seasons or can only be treated in specific phases of the life cycle. Local pest
identification help can be obtained from WSU Extension Master Gardeners or through online resources
such as Washington State Noxious Weed Control Board and Washington Invasive Species Council.

Step 2: Establish tolerance thresholds for pests.

Every landscape has a population of some pest insects, weeds, and diseases. Once the pest has been
identified and studied, determine if low levels of the pest are tolerable. Small numbets of certain pests
may not be harmful. If this is the case, simply continue to monitor the pest population.

In other cases, the pest may requite control. Examples include a pest population that is rapidly
increasing in numbers, or an invasive weed that requires control according to state law. Early detection,
rapid response (EDRR) plays an important role in the control of pests that ate known to be a severe
problem in other regions but not yet occurring in ours. In this instance, the tolerance threshold is zero;
a quick response to eliminate a future ongoing pest problem is the safest and least expensive control.

Step 3: If pests exceed tolerance thresholds, choose a safe and effective control method.

IPM identifies physical, cultural, biological, and chemical control methods tailored specifically for the
pest of concern and the site. Research the available options and choose a control method that is
effective. Preferted control methods are economical, low risk to people, and mindful of environmental
processes.
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Physical control works on a pest directly: digging, hand-pulling, mowing, tilling, trapping, etc.

Cultural control changes the pest’s environment: landscape fabric, mulch, soil amendments, altering
the irrigation method or duration, crop rotation, crop covers, etc.

Biological control uses natural enetnies: beneficial insects, managed grazing, bird boxes and perches,
etc.

Chemical control is the use of pesticides: insect bait stations, synthetic and organic foliar herbicides,
microbial-based insecticides, oils, soaps, etc.

These control methods should be looked at as tools in a toolbox; IPM selects the right tools for the
job at hand. Both short-term control and long-term management is best achieved by using more
than one tool. Often, implementing cultural control methods reduces the amount of physical and
chemical control needed.

Step 4: Monitor and evaluate.

Observe and record the results of the control treatment. Evaluate the effectiveness. If necessaty,
modify maintenance practices to support a healthy landscape and prevent recurrence of the pest.

IPM emphasizes that pest control is not a one-time proposition; the pest control process
should be viewed as a cycle that rotates through planning, control, and evaluation. As pest
issues change over time, the IPM plan adapts.

*  Proper planning and management decisions begin the IPM process. All control
methods are considered during the information-gathering and planning process. Often
a combination of methods is best.

*  Cultural methods of vegetation and pest control are preferred.

*  Mechanical means of vegetation and pest control are next in line of preference and are
utilized where appropriate.

* Biological methods of vegetation and pest control are considered before chemical means,
whete they are appropriate.

*  Botanical and synthetic pesticides ate used in an approptriate manner when other
control methods are deemed ineffective or not cost-efficient.
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Exhibit B

Annual Inspection Report Example
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Annual Inspection Report

City of Puyallup - Stormwater BMP Facilities Iuspection and Maintenance Log

Facility Name
Address
Begin Date End Date
BMP BMP Facility Tuspected Cause for o . Comments and
Date D# Description by: Inspection Exceptions Noted Actions Taken
Instructions:

Record all inspections and maintenance for all treatment BMPs on this form. Use additional log sheets andfor attach extended comments or documentation as
necessary. Submit a copy of the completed log with the Annual Independent Inspectors’ Report to the City, and start a new log at that time.

BMP ID# — Always use ID# from the Operation and Maintenance Manual.

Inspected by — Note all inspections and maintenance on this form, including the required independent annual inspection.
Cause for inspection — Note if the inspection is routine, pre-rainy-season, post-storm, annual, or in Tesponse to a noted problem or complaint.
Exceptions noted — Note any condition that requires correction or indicates a need for maintenance,
Comments and actions taken — Describe any maintenance done and need for follow-up.

Return Form to: Stormwater Engineer/City of Puyallup
333 South Meridian
Puyallup, WA 98371
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Date

BMP
ID#

BMP Facility
Description

Inspected
by:

Cause for
Inspection

Exceptions Noted

Comments and
Actions Taken
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