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Condition

Permeable Interlocking Concrete Pavers (PICP)
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083 Structure Function Contaminant Load

10 New Infrastructure
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'E o _ o ] _ _ Limited sediment and leaf litter observed
s Limited to no paver block degradation, Wetted area infiltration testing with flow _ . _ .
@ . ! : within paver joints. Little to no vegetation
f= 8 block settlement < 1-inch, minor boarder |spread less than 6-feet and only minor loss L . _
= erariing of filter agaregate within joints observed within paver joints. No sediment
e observed within underdrain.

7
4B
=
S 6
2 Paver joints are mostly clogged with leaf
£ Some paver block degradation, block Wetted area infiltration testing with flow : : . i gg ;
© , L litter and sediment. Vegetation growing
= 5 settlement < 1-inch, some boarder spread less than 10-feet and significant G o .
w : : e e within paver joints. No sediment observed
i cracking loss of filter aggregate within joints e _
© within underdrain.
o
17 4
jab]
oc
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2 , : . |Wetted area infiltration testing with flow Paver joints mostly clogged with leaf litter
o Major paver block degradation and missing : : . s
— _ spread greater than 10-feet and flow and sediment. Vegetation growing within
- 2 paver blocks, block settlement > 1-inch, : . . . _
= . . spread can't be reduced with restorative paver joints. Some sediment observed
a major boarder cracking - .
ks maintenance procedure within underdrain.
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Client A

Client B
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Restoration Complete
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Routine maintenance will keep pavers compliant
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Pearl Pkwy Permeable Pavement Maintenance Trial Results

The purpose of this fact sheet 1s to explain permeable pavement maintenance trials and mfiltration testing conducted at City
of Boulder permeable pavement sites to inform future designs and maintenance efforts. Prior to the 2023 maintenance trial,
the Pearl Pkwy permeable pavement facilities had received limited maintenance and were found to be substantially clogged.
The goals of the maintenance trial are to (1) determine the effectiveness of maintenance approaches, (2) plan for ongoing
maintenance costs, and (3) determine maintenance steps for right-of-way installations.

Routine Maintenance

Refer to the City of Boulder Owners Guide to SCM Maintenance for further information.

4" BASE COURSE — —2%" BRICK PAVERS (PORD

Location: Pearl Parkway in Boulder, CO OF #57 AGGREGATE VIR 2° §8) ACGREATE t-m_};[ _
127 SUB-BASE COURSE— OURSE W/ %" CHIP SEAL AGGREGATE
OF #4 AGGREGATE I‘JV ‘IHT' llr-ifﬂl;*fl THORCUGHLY
Pearl Parkway between 30" St and the BNSF railroad was S TR e iy AT
reconstructed in 2014 to integrate a multi-use path and improved T,_‘;.Jlitﬂ'__lglij i
access to the Boulder Junction development sites by .. RS Lot s o J
incorporating off street multiway boulevards. The 24 parking PP OTRIE e * o e | .J L '
TYFICALLY 24" BELDW FINaL ot e
stalls of the boulevard lanes are permeable pavement systems SRAE) SEE STOMA SDNER SUBSET |\ oo L e

designed to capture stormwater runoff. Figure 1. Pearl Pkwy Permeable Pavement Cross Section

Maintenance Actions

‘ Restorative Maintenance ‘

The Pearl Pkwy permeable pavement maintenance trial is evaluating three levels of maintenance intervention:

1. Removal and Reinstallation: Remove existing pavers, clean underlying debris buildup, reinstall 2” of clean
bedding layer, and replace pavers and joint aggregate. Unit Cost Range: $8-$10/ft2.

2. Restorative: Remove debris buildup from joints by pressure washing and using a high-pressure vacuum, then
replace joint aggregate. Unit Cost Range: $3-$4/ft2.

3. Routine: Sweep and vacuum using a regenerative air street sweeper and lawn/debris vacuum 1n tighter areas at 6-
month intervals in 2024 and 2025 following initial maintenance actions. Unit Cost Range: $0.50-$1/ft>.

" Reconstruction

Case Study 1 Case Study 2 Case Study 3 Case Study 4 Questions
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Pearl Pkwy Permeable Pavement Maintenance Trial Results

The purpose of this fact sheet is to explain permeable pavement maintenance trials and infiltration testin
of Boulder permeable pavement sites to inform future designs and maintenance efforts. Prior to the
the Pearl Pkwy permeable pavement facilities had received limited maintenance and were found to
The goals of the maintenance trial are to (1) determine the effectiveness of maintenance approaches
maintenance costs, and (3) determine maintenance steps for right-of-way installations.

Refer to the City of Boulder Owners Guide to SCM Maintenance for further information.
Location: Pearl Parkway in Boulder, CO ' o |
Pearl Parkway between 30" St and the BNSF railroad was ST -

reconstructed in 2014 to integrate a multi-use path and improved T s ___.__L- $ O 5 O _$ 1 O O

access to the Boulder Junction development sites by L " -

incorporating off street multiway boulevards. The 24 parking -7y
(TYPICALLY 24" BELDW FINAL

stalls of the boulevard lanes are permeable pavement systems (SR SEE STORM sEneR SuesET S q Ft
designed to capture stormwater runoff.

/

Figure 1. Pearl Pkwy Permeab
Maintenance Actions
The Pearl Pkwy permeable pavement maintenance trial is evaluating three levels of maintenance in

1. Removal and Reinstallation: Remove existing pavers, clean underlying debris buildup, r
bedding layer, and replace pavers and joint aggregate. Unit Cost Range: $8-$10/ft>.

2. Restorative: Remove debris buildup from joints by pressure washing and using a high-pre
replacejo'mt aggregate. Unit Cost Range: $3—$4/ﬁ2 ................................................................................................................................................................................................................................................................................
Routine: Sweep and vacuum using a regenerative air street sweeper and lawn/debris vacu
month intervals in 2024 and 2025 following initial maintenance actions. Unit Cost Range:
]

T

Restorative Maintenance

LAl B TR e

‘ Restorative Maintenance ‘

Reconstruction
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Pearl Pkwy Permeable Pavement Maintenance Trial Results

The purpose of this fact sheet is to explain permeable pavement maintenance trials and infiltration testin
of Boulder permeable pavement sites to inform future designs and maintenance efforts. Prior to the
the Pearl Pkwy permeable pavement facilities had received limited maintenance and were found to
The goals of the maintenance trial are to (1) determine the effectiveness of maintenance approaches
maintenance costs, and (3) determine maintenance steps for right-of-way installations.

Refer to the City of Boulder Owners Guide to SCM Maintenance for further information.
Location: Pearl Parkway in Boulder, CO ' G|
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Figure 1. Pearl Pkwy Permeab
Maintenance Actions
The Pearl Pkwy permeable pavement maintenance trial is evaluating three levels of maintenance in

1. Removal and Reinstallation: Remove existing pavers, clean underlying debris buildup, r
bedding layer, and replace pavers and joint aggregate. Unit Cost Range: $8-$10/ft>.

2. Restorative: Remove debris buildup from joints by pressure washing and using a high-pre
replace joint aggregate. Unit Cost Range: $3-$4/ft>.

3. Routine: Sweep and vacuum using a regenerative air street sweeper and lawn/debris vacu
month intervals in 2024 and 2025 following initial maintenance actions. Unit Cost Range:

Restorative Maintenance

ll‘llilllllllll\

$$$

$3.00-$4.00
Sq Ft

'['Restorative Maintenance

Reconstruction



City of Boulder
Utilities

Pearl Pkwy Permeable Pavement Maintenance Trial Results

The purpose of this fact sheet is to explain permeable pavement maintenance trials and infiltration testin
of Boulder permeable pavement sites to inform future designs and maintenance efforts. Prior to the
the Pearl Pkwy permeable pavement facilities had received limited maintenance and were found to
The goals of the maintenance trial are to (1) determine the effectiveness of maintenance approaches
maintenance costs, and (3) determine maintenance steps for right-of-way installations.

Refer to the City of Boulder Owners Guide to SCM Maintenance for further information.
Location: Pearl Parkway in Boulder, CO ' G|
Pearl Parkway between 30" St and the BNSF railroad was ST -

tructed in 2014 to integrat Iti- th and i d ot ____L- O
reconstructed in o integrate a multi-use path and improve i e 50_ 1 OO

access to the Boulder Junction development sites by

Routine Maintenance
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incorporating off street multiway boulevards. The 24 parking et v, e e | |
TYPICALLY 24" BELOW FINAL

stalls of the boulevard lanes are permeable pavement systems (SR S SToR SERER SygSET /

. SEE SPECFATIONs —
designed to capture stormwater runoff. Figure 1. Pearl Pkwy Permeah

Maintenance Actions
The Pearl Pkwy permeable pavement maintenance trial is evaluating three levels of maintenance in

1. Removal and Reinstallation: Remove existing pavers, clean underlying debris buildup, r
bedding layer, and replace pavers and joint aggregate. Unit Cost Range: $8-$10/ft>.

2. Restorative: Remove debris buildup from joints by pressure washing and using a high-pre
replace joint aggregate. Unit Cost Range: $3-$4/ft>.

Routine: Sweep and vacuum using a regenerative air street sweeper and lawn/debris vacu
month intervals in 2024 and 2025 following initial maintenance actions. Unit Cost Range:

ll‘lli-lllllllll\
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Restorative Maintenance

‘ Restorative Maintenance ‘

$8.00-$10.00
Sq Ft

Reconstruction
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Timeline

Client A

Client B

Pavers Noncompliant

Restoration Complete

Pavers Compliant

Routine maintenance will keep pavers compliant
Pavers Compliant

Routine maintenance will keep pavers compliant

Pavers Noncompliant

Restoration Complete

Pavers Noncompliant

Pavers must be reconstructed to be compliant
Reconstruct Pavers

Defer Maintenance

Pavers Noncompliant

Defer Maintenance

Reconstruct Pavers
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Reconstruction

Timeline

Client A

Pavers Noncompliant

Restoration Complete

Pavers Compliant

Routine maintenance will keep pavers compliant
Pavers Compliant

Routine maintenance will keep pavers compliant

Client B

Pavers Noncompliant

Restoration Complete

Pavers Noncompliant

Pavers must be reconstructed to be compliant
Reconstruct Pavers

Defer Maintenance

Pavers Noncompliant

Defer Maintenance

Reconstruct Pavers

Cost Example (Standardized Paver Area)

Type of Service Cost/ Example Paver Total

Sq Ft. Area (Sq Ft)
Routine Maintenance $0.75 12,000 $9,000.00
Restoration $3.50 12,000 $42,000.00
Reconstruction $9.00 12,000  $108,000.00
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Case Study 2:

Neverending Detention Pond

Restoration

Service Description Quantity Unit Price Cost

Restorative Maintenance |Spring 2023 EI'EI'I!'ILJE| detention pond maintenance within 1 % 8.280.00 8,280.00
the Front Range Village

Restorative Maintenance |Fall 2023 EI-EI'III'ILJE| detention pond maintenance within the 1 % 8.280.00 8,280.00
Front Range Village

Restorative Maintenance (Spring 2024 EI'EI'I!'ILJE| detention pond maintenance within 1 $ 8 280.00 8 280.00
the Front Range Village

Restorative Maintenance |Fall 2024 Eh-arllnual detention pond maintenance within the 1 % 8 280.00 8 280.00
Front Range Village

Restorative Maintenance |Spring 2025 EI-EI‘I!‘IUE| detention pond maintenance within 1 % 8 280.00 8 280.00
the Front Range Village

Restorative Maintenance |Fall 2025 EI-EI‘III'ILJE| detention pond maintenance within the 1 $ 8 280.00 8 280.00
Front Range Village

Gondiﬁbn Scoring Terms Case Study 1 Case Study 2 Case Study 3 Case Study 4

Questions



Case Study 2:
Neverending Detention Pond
Restoration

It is likely that the existing sediment within
the pond will re-suspend each year, causing

clogging issues until the restorative
maintenance service is complete

Service Description

Restorative Maintenance |Spring 2023 Bi-annual detention pond ma
the Front Range Village

Restorative Maintenance |[Fall 2023 Bi-annual detention pond mainten
Front Range Village

Restorative Maintenance [Spring 2024 Bi-annual detention pond mainte)
the Front Range Village

Restorative Maintenance |Fall 2024 Bi-annual detention pond maintenance

b 8.280.00| % 8280.00

b 8.28000| % 828000

828000 % 828000

Front Range Village 1 $ 828000 % 828000
Restorative Maintenance |Spring 2025 Bi Enruual detention pond maintenanc. 1 §8280.00| § 828000
the Front Range Village
Restorative Maintenance |Fall 2025 Bi-annual detention pond maintenance with 1 §8280.00| § 828000

Front Range Village

Project Notes:
1. The basic maintenance sarvica s nol intendad o create a condibon of a dry pond bottom. 1t s ikaely that the existing sedimant within the pond
will re-suspeand each year, causing chogging issuas until the restorative maintenance sanvica s complatad.

2. Sustanable Runoff Salutions doas not take any responsibility for storm drainage infrastructure failura as a rasult of a daficsancy of

mainteanance ovear the life span of the infrastructura.

- (K

' Case Study 1 Case Study 2 Case Study 3 Case Study 4 Questions
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Client Profile: |Assets mapped, inspection and maintenance information stored within
shape file, assets are maintained regular to stay in compliance
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wrder for physical stormwater Best Management Practices (BMPs) to be effective,
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owner, Homeowners Assodiation (HOA), or property manager.
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o SUSTAINABLE RUNOFF SOLUTIONS
.
Ca Se St U dy 4 ° Permeable Pavement Inspection Form
SUSTAINABLE Property Name: Redtail Ponds PSH
® it el Property Address: 5080 Fossil Blvd, Fort Collins, CO 80525
rganize ASSEtS D PP, FP2,  PRs
SCM Description: Three permeable concrete interlocking paver areas within parking stalls
SCM Location: Front (west) drive area
[} [ J v . Fey
M u I t I fa m I I Weather Conditions:  |Clear, slight breeze 52 degrees [Rain in Last 48 Hrs? [None
s : Condition
y Inspection ltem Comments/Observations
Score
Pavement Surface Fair condition, some signs of fluid leakage from vehicles. Some sign of block settlement
adjacent to concrete ribbon on PP3. .
Pavement Joints Sediment and organics build up seen in paver joints. Joint filter material not seen
consistently within joints
5
Underdrain No signs of sediment within underdrain as seen from cleanout port
4
Permeability Test ; ;
o ty Test Location Test Results (flow spread) Pass/Fail
{minimum 3/10,000 sf)
1 western stall of PP1 8-foot flow spread Pass
2 western stall of PP2 >10-foot flow spread Fail
3 3rd stall from the west on PP3 > 10-foot flow spread Fail
Note the following conditions:
sediment accumulation standing water not draining erosion or settlement observed on surface
missing or low joint aggregate oil observed access ports or manholes not accessible
structural deficiencies or issues weed growth within pavers
= =
[*]
21
7]
x
@
]
]
°
£
o
c
]
=
g
/]
£
! 4 /[ 2 — = R
Maintenance Recommendations: Conduct restorative maintenance on all PICP areas.
SUSTAINABLE RUNOFF SOLUTIC
a Permeable Pavement Inspection Form
Property Name: Redtail Ponds PSH H4
JSTAINAB'LE Property Address: | 5080 Fossil Blvd, Fort Collins, CO 80525 Overa” Condlhon Smre 5
“MID PP1, PP2, & PP3
SCM Description: [Three permeable concrete interlocking paver areas within parking stalls
[SCM Location: Front (wes?) drive area (Overall condition score is a 1to 10 scale where 10 is a newly functional asset and 1 is fully failing. A score of 3 and below will generally require some level of maintenance
Weather Conditions: _[Clear, slight breeze 52 degrees Rain in Last 48 Hrs? |None
[ — ‘Condition
Sevemer Sorass e eomion o o SRS o v o B e Inspection Completed By: JMT
|adjacent to concrete ribbon on PP3. , SUSTA I NA B LE
PavementJoins [Sedmentand organies bUTd Up seen inpaverjoinis. JomiAar materal ot seen RUNOFF SOLUTIONS Inspection Date: 41322
consistently within joints
s
Underdrain’ No signs of sediment within underdrain as seen from cleanout port
s
(Pmel’;‘“fni‘,’v‘l“;yﬁgfw 4 |TestLocation Test Resuits (flow spread) Pass/Fail
1 western stall of PP1 8-foot flow spread Pass
;] western stall of PP2 [>10-foot flow spread Fail
3 |3rd stall from the weston PP3 [> 10-foot flow spread Fail
Note the following conditions:
sediment accumulation Sanding water ot draning [eosion orsetioment observed o suface
[rasing orow ont aggregats otobserved [access ports or manholes not accesabie
sues Tuoed gowtr v pavers

T 4
~

oA restorative maintenance on all PICP are:

Case Study 1 Case Study 2 Case Study 3 Case Study 4 Questions



Case Study 4 :

Organized Assets ermoable Pavement Incpeciion Form
g ) Permeable Pavement Inspection Form
SUSTAINABLE Property Name: Redtail Ponds PSH
O O RUNOFT SRLUTIONS Property Address: 5080 Fossil Blvd, Fort Collins, CO 80525
u tl a m I y SCMID PP1, PP2, & PP3
SCM Description: Three permeable concrete interlocking paver areas within parking stalls
SCM Location: Front (west) drive area ance D’n’ a" PICP areas e
Weather Conditions: |Clear, slight breeze 52 degrees [Rain in Last 48 Hrs? |None
Inspection ltem Comments/Observations C;f;dltlm‘l
ore
Pavement Surface Fair condition, some signs of fluid leakage from vehicles. Some sign of block settlement
adjacent to concrete ribbon on PP3.
’ 2
Pavement Joints Sediment and organics build up seen in paver joints. Joint filter material not seen
consistently within joints .
 score of 3 and below will generally require some level of maintenas
Underdrain No signs of sediment within underdrain as seen from cleanout port
4 5
Inspection Completr
Permeability Test : ;
(minimum 3/10,000 sf) Test Location Test Results (flow spread) Pass/Fail
1 western stall of PP1 8-foot flow spread Pass 1 »
2 western stall of PP2 >10-foot flow spread Fail En Spﬂ Et]n n D‘a t
3 3rd stall from the west on PP3 > 10-foot flow spread Fail
Note the following conditions:
sediment accumulation standing water not draining erosion or settlement observed on surface
missing or low joint aggregate oil observed access ports or manholes not accessible
structural deficiencies or issues weed growth within pavers
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Maintenance Recommendations: Conduct restorative maintenance on all PICP areas.
Overall Condition Score 5
(Overall condition scaore is a 1 to 10 scale where 10 is a newly functional asset and 1 is fully failing. A score of 3 and below will generally require some level of maintenance
Inspection Completed By: JMT
) SUSTAINABLE
RUNOFF SOLUTIONS Inﬁpecﬁﬁn Date: 4132

Case Study 1 Case Study 2 Case Study 3 Case Study 4 Questions



Case Study 4

Organized Assets

Multifamily

Client Profile: |Assets mapped, inspection and maintenance information stored within
shape file, assets are maintained regular to stay in compliance

Details Routine Maintenance Indicator

To explore details of individual Stormwater Control

Measures, zoom into the map and click on an item. A panel
will appear with relevant inspection information.
Below are some links that will guide you to supplementary

documentation. From there,

you can easily download the documents for your records. I

: s diti f 7 or higher.
Construction Plans: View cRnEhRNSears OTY AL EGRE:

Case Study 1 Case Study 2

Restorative Maintenance
Indicator

Indicator populates when SCMs have a
condition score between 4 and 6.

Case Study 3

Legend

Inlet (Public)

Inlet (Private)

(|

Manhole
(Public)

" Powered by Esri

Reconstruction Indicator

Indicator populates when SCMs have a
condition score between 1 and 3.

Case Study 4 Questions



Case Study 4 : .
. , ) ) Restorative Maintenance Reconstruction Indicator
Orga n |zed Assets Routine Maintenance Indicator Indicator

Multifamily 2 8

Indicator populates when drainage items have a
T_; between 1 and 3. indicatina a

Manhole (Public)

Outlet Structure

—

D —

e e —————

-
Ak

£ .

Under Drain

A
| | Storm Drain
W (Plastic

Powered by Esri

m ———
o e ———i i

Details Routine Maintenance Indicator Restorative.Maintenance Reconstiiction Indicator
Indicator
To explore details of individual drainage items, zoom into the map and click on an
item.
A details panel will populate with relevant inspection information.
Below are some links that will guide you to supplementary documentation. From
there, Indicator populates when drainage items have a Indicator populates when drainage items have a Indicator populates when drainage items have a
you can easily download the documents for your records. condition score of 7 or higher, indicating a need condition score between 4 and 6, indicating a need condition score between 1 and 3, indicating a

for routine maintenance for restorative maintenance need for reconstriiction

Case Study 1 Case Study 2 Case Study 3 Case Study 4 Questions




Case Study 4 :
Organized Assets

Multifamily  (m—

&« M B &

Crearviow

B ¢

Pricing

@t B0 e 08 H

Map Seana Help

Reve Boulder Apartments

Reve Boulder Apanments Group

owned by Sustainablerunafi

Description

All inspections and their correspanding dashboards can be fownd below.

Featured group content

529724 Inspection: Rove

Dbt

Crmabed. M

ng

3, L4

Updaied: Jus 17, X024

o o M5

Sustminablerunof

(Condition Scoring Terms | Case Study 1

172924 IPnEpEctan R
, Dashiboard

Coaated: Apr ¥ 30048
Spdated: Jen 17, A2d4

Wierw count: 103

Sistanabierunofl - JELE

R & & s

* o8 0 DI|Iw

O M & w i earias B DR Comracion

Details

Crested: June 5, 2034

Viewable by Everyone [public)
Ciontributors: Only group owner
Wembars it Visible to group ownes and

raREg e

e 2
mjvia)

Owiner

Sumtainablerunall

Tags

5HS, Reve, ReveBoulderApartrments
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holly@sustainablerunoff.com
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