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Planning and Community  
Development Department 
2880 International Circle 
Colorado Springs, Colorado 80910  
Phone: 719.520.6300 
Fax: 719.520.6695 
Website  www.elpasoco.com 

D E V I A T I O N  R E Q U E S T  
A N D  D E C I S I O N  F O R M  

Updated: 6/26/2019 

PROJECT INFORMATION 
Project Name : EA File No. 21-146 Kum and Go 

Schedule No.(s) :  

Legal Description : Lot 2, Pedrick-Eckerd Filing No 3, County of El Paso, State of Colorado 

 

APPLICANT INFORMATION 

Company : Entitlement and Engineering Solutions, Inc 
Name :  Krysta Houtchens 

                                 ☐  Owner     ☒  Consultant     ☐  Contractor 
Mailing Address : 501 S. Cherry St. Suite 300, Glendale, CO 80246      

Phone Number : 970-380-7054 
FAX Number :       

Email Address : Krysta.houtchens@ees.us.com 
 

ENGINEER INFORMATION 

Company : Entitlement and Engineering Solutions, Inc 
Name : Krysta Houtchens Colorado P.E. Number : 49550 

Mailing Address : 501 S. Cherry St. Suite 300, Glendale, CO 80246 

Phone Number : 970-380-7054 
FAX Number :  

Email Address : Krysta.houtchens@ees.us.com 

 
OWNER, APPLICANT, AND ENGINEER DECLARATION  
To the best of my knowledge, the information on this application and all additional or supplemental documentation is true, factual 
and complete.  I am fully aware that any misrepresentation of any information on this application may be grounds for denial.  I 
have familiarized myself with the rules, regulations and procedures with respect to preparing and filing this application.  I also 
understand that an incorrect submittal will be cause to have the project removed from the agenda of the Planning Commission, 
Board of County Commissioners and/or Board of Adjustment or delay review until corrections are made, and that any approval of 
this application is based on the representations made in the application and may be revoked on any breach of representation or 
condition(s) of approval.  
 
_______________________________________________________________ ____________________________ 
Signature of owner (or authorized representative)    Date 
 
                                                           ┌                                     ┐ 
Engineer’s Seal, Signature                      
And Date of Signature 
 
 
 
                                                            └                                     ┘ 
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Please sign and stamp.
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Callout
Please fill out with "EA-21-146".
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DEVIATION REQUEST (Attach diagrams, figures, and other documentation to clarify request) 

A deviation from the standards of or in Section 4.1.Providing WQCV of the Drainage Criteria Manual (DCM) is requested. 
 

Identify the specific DCM standard which a deviation is requested: 
The DCM manual code - Section 4.1. stating that water quality detention is not to be incorporated into underground facilities.. The code 
specifically states “At this time, water quality detention is not to be incorporated into underground detention facilities, such as installations of 
buried large-diameter pipe sections, stone trenches, underground "infiltrating" devices, etc.” 

 
State the reason for the requested deviation: 
The project site is located within an area that has water quality and detention provided by an existing regional facility.  However, based on a 
pre-app meeting with the County held on 08/16, staff relayed the regional detention facility is not working properly for detention or water 
quality. Therefore, both of these must be achieved on site. Due to the parcel size and layout (including potential additional ROW dedication 
along both frontages) of the proposed site and connection to the northern parcel for circulation, above ground water quality is not feasible to 
be incorporated on this project site.  There is limited landscaping on the north side of the site, however this  is in close proximity to the 
underground fuel tanks. The use of underground water quality volume would allow the separation from the fuel tanks protecting against any 
fuel leaks.  The northern side of the site also on the high side of the site based on elevations, which would limit ability to treat storm runoff 
from the south side of the site above ground.  

 
Explain the proposed alternative and compare to the ECM standards (May provide applicable regional or national standards used 
as basis): 
The proposed alternative would include the utilization of Advanced Drainage System (ADS) Stormtech underground detention and water 
quality system that will incorporate an isolation row to treat the storm runoff in combination with water quality volume.  The ADS isolation 
row is a row of Stormtech chambers surrounded by two different fabrics that filters the stormwater.  In addition to the isolation row of the 
ADS system the ADS system will incorporate a sump within the inlet structure connecting to the underground system to allow debris to settle 
prior to entering the underground system. Per the ADS product catalog, underground water quality and detention units have been tested in a 
laboratory to provide 80% TSS removal. These tests include studies by Tennesse Tech, University of New Hampshire, and City of Charlotte 
testing facilities and are including as part of this submittal.  By the ECM standards, this rate is higher than an Extended Detention Basin (50-
70%), a grass swale (20-60%), and a grass buffer (10-50%).  

 
 
  

lpackman
Callout
Please edit to include full name of manual, "El Paso County Drainage Criteria Manual Vol. 2"

Glenn Reese - EPC Stormwater
Contractor
Provide the name of the facility, the filing number or project or drainage report that it was designed under. 

Glenn Reese - EPC Stormwater
Contractor
Please describe what was not working properly. 

Glenn Reese - EPC Stormwater
Contractor
How so? Where would the UG system be if not near the tanks? 

Glenn Reese - EPC Stormwater
Contractor
Why is not feasible to just fix the regional facility? 
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LIMITS OF CONSIDERATION  
(At least one of the conditions listed below must be met for this deviation request to be considered.) 
 

☐  The ECM standard is inapplicable to the particular situation. 
☒  Topography, right-of-way, or other geographical conditions or impediments impose an undue hardship and an equivalent 
alternative that can accomplish the same design objective is available and does not compromise public safety or accessibility. 
☐  A change to a standard is required to address a specific design or construction problem, and if not modified, the standard will 
impose an undue hardship on the applicant with little or no material benefit to the public. 
 
Provide justification: 
When the original site was developed, it was utilizing a detention pond sized for the entire shopping center. The pond has since been deemed 
insufficient and all new developments are required to provide detention and water quality on site. There is limited landscaping on the north 
side of the site, however this is in close proximity to the underground fuel tanks. The use of underground water quality volume would allow 
the separation from the fuel tanks protecting against any fuel leaks.  The northern side of the site also on the high side of the site based on 
elevations, which would limit ability to treat storm runoff from the south side of the site above ground.  
 

 

CRITERIA FOR APPROVAL 

Per ECM section 5.8.7 the request for a deviation may be considered if the request is not based exclusively on financial 
considerations.  The deviation must not be detrimental to public safety or surrounding property.  The applicant must include 
supporting information demonstrating compliance with all of the following criteria: 

 
The deviation will achieve the intended result with a comparable or superior design and quality of improvement. 
The proposed deviation will include the use of isolation rows within the ADS Stormtech Underground Detention units. These isolation rows 
act as an extended detention basin, allowing water to exit through the surrounding filter fabric while sediment is trapped within the 
structure. This will meet the standards set forth within the DCM for TSS removal and water quality control volume. The full WQCV will be 
treated within the underground detention and water quality unit. The pond will be designed to provide a minimum 20% of the WQCV and 
maintain a recommended drain time of 1 hour per the DCM.  
  

 
The deviation will not adversely affect safety or operations. 
The underground facility would not compromise public safety or accessibility and would increase useable space of the development. 
Underground water quality would help with the circulation of the site allowing extra room for vehicles and pedestrians to maneuver safely 
throughout the site. Adequate detention & water quality design would cause less chance of flooding and erosion from the area and 
downstream in turn improving the drainage conditions from what is historically in place.  

 

lpackman
Text Box
Please explore the option of constructing a pond on the southern corner of the property. It appears dedication of ROW might not be required and will be available for development. Contours also show flows travel south, so please provide an explanation as to why an underground facility is still the only available option.

lpackman
Text Box
Please explain how the underground facility/design will be in compliance with the County’s full spectrum detention criteria?
How does it meet the County’s stormwater quality criteria? What base design standard from ECM appendix I.7 is the facility providing?

lpackman
Callout
Please note: drain times are determined by Colorado state statute.

Glenn Reese - EPC Stormwater
Contractor
and for detention too? 



 
 

Page 4 of 6 PCD File No. ____________ 

The deviation will not adversely affect maintenance and its associated cost. 
This detention & water quality facility will be privately maintained and the owner will follow maintenance intervals based on ECM Standards 
as well as maintenance requirements provided by the detention manufacturer. The water quality detention units will be inspected 4 times a 
year, or after any major storm event. The unit will be pumped and pressure washed at a minimum of once per year. The structure will be 
inspected for blockage, sediment building, and all materials ill be disposed of per local and federal regulations. Underground water quality 
and detention will be designed with access risers for easy inspection and maintenance. All associated costs with maintenance will be handled 
by the owner of the property.  
  

 
The deviation will not adversely affect aesthetic appearance. 
Underground water quality detention will not be visible from the surface and will not adversely affect the aesthetic appearance of the site.  
The site is currently broken down pavement throughout and with minimal landscaping.  Above ground water quality limits the landscaping 
that would be allowed in the area.   Allowing the water quality to be incorporated with in the underground water quality detention system 
would increase the aesthetic appearance of the development by providing more room for landscaping. 

 
The deviation meets the design intent and purpose of the DCM standards. 
The underground water quality and detention pond will meet the design intent of the DCM through the use of isolation rows. These isolation 
rows act as an extended detention basin, allowing water to exit through the surrounding filter fabric while sediment is trapped within the 
structure. Thus, achieving the required TSS removal set forth within the DCM.  
 
 

 
The deviation meets the control measure requirements of Part I.E.3 and Part I.E.4 of the County’s MS4 permit, as applicable. 
      Yes, the deviation will follow Part I.E.3 and Part I.E.4 of the County’s MS4 permit. Required control measures will be followed for the 
deviation until final stabilization. Required codes, resolutions, ordinances, and program documents will be used to meet permit requirements. 
Control for all pollutants will be designed to follow site plan requirements and maintained for each phase of construction. Site inspection 
requirements, winter requirements and long-term maintenance will be followed for this deviation. 

 

lpackman
Text Box
Please address the following:
-How is water quality component cleaned/maintained?
-How is detention component cleaned/maintained?
-How are inspections performed? Is a confined space entry required? Are special tools required?
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REVIEW AND RECOMMENDATION: 
 
Approved by the ECM Administrator 
This request has been determined to have met the criteria for approval.  A deviation from Section __________________ of the ECM is 
hereby granted based on the justification provided. 

┌                                                                                                                       ┐ 
 
 
 
└                                                                                                                       ┘ 

 
Denied by the ECM Administrator 
This request has been determined not to have met criteria for approval.  A deviation from Section __________________ of the ECM is 
hereby denied.  
┌                                                                                                                       ┐ 
 
 
 
└                                                                                                                       ┘ 
 
 
ECM ADMINISTRATOR COMMENTS/CONDITIONS: 
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1.1. PURPOSE 
The purpose of this resource is to provide a form for documenting the findings and decision by the ECM 
Administrator concerning a deviation request. The form is used to document the review and decision concerning 
a requested deviation. The request and decision concerning each deviation from a specific section of the ECM 
shall be recorded on a separate form. 

1.2. BACKGROUND 
A deviation is a critical aspect of the review process and needs to be documented to ensure that the deviations 
granted are applied to a specific development application in conformance with the criteria for approval and that 
the action is documented as such requests can point to potential needed revisions to the ECM. 

1.3. APPLICABLE STATUTES AND REGULATIONS 
Section 5.8 of the ECM establishes a mechanism whereby an engineering design standard can be modified 
when if strictly adhered to, would cause unnecessary hardship or unsafe design because of topographical or 
other conditions particular to the site, and that a departure may be made without destroying the intent of such 
provision. 

1.4. APPLICABILITY 
All provisions of the ECM are subject to deviation by the ECM Administrator provided that one of the following 
conditions is met: 

 The ECM standard is inapplicable to a particular situation. 
 Topography, right-of-way, or other geographical conditions or impediments impose an undue hardship 

on the applicant, and an equivalent alternative that can accomplish the same design objective is 
available and does not compromise public safety or accessibility. 

 A change to a standard is required to address a specific design or construction problem, and if not 
modified, the standard will impose an undue hardship on the applicant with little or no material benefit to 
the public. 

1.5. TECHNICAL GUIDANCE 
The review shall ensure all criteria for approval are adequately considered and that justification for the deviation 
is properly documented. 

1.6. LIMITS OF APPROVAL 
Whether a request for deviation is approved as proposed or with conditions, the approval is for project-specific 
use and shall not constitute a precedent or general deviation from these Standards. 

1.7. REVIEW FEES 
A Deviation Review Fee shall be paid in full at the time of submission of a request for deviation.  The fee for 
Deviation Review shall be as determined by resolution of the BoCC. 
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ADS Water Quality Units

Engineered structures for storm
water pollutant removal
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Standards for storm water quality will
necessarily vary by location and land
use. The most targeted sources of
runoff pollution are paved areas in
urban and industrial sites. These are
generally small (< 1 acre), or 40 ha
with high traffic loads, such as park-
ing lots and gas stations, that gener-
ate significant concentrations of cont-
aminant particles and hydrocarbons.

Because of land constraints, ADS
underground Water Quality Units*
have become an increasingly efficient
solution for treating storm water.
These durable, lightweight structures
have been specifically designed for
fast installation and easy mainte-
nance.

Benefits
• Laboratory tests have shown an 

80% TSS removal rate.

• Removes floatable debris such as 
oils and greases.

• Available in 36” (900mm) through
60” (1500mm) diameters.

• Lightweight High Density Polyethy-
lene (HDPE) unit installs easily with
a minimum of manpower. Heavy 
cranes are not necessary to install
the unit.

• Each unit is fitted with access risers 
for easy inspection and mainte-
nance of the sediment and oil 
chambers.

• The unit is inexpensive because the
design is simple and there are no
moving parts.

• The bypass system prevents
re-suspension of captured solids by
diverting water flows greater than 
the first flush.

• HDPE resists abrasion and chemi-
cals found in storm water and in the
surrounding soil.

*Patent Pending

The ADS Water Quality Unit is fitted with access risers for
easy inspection and maintenance.

The Patent Pending ADS Water Quality Unit is light-
weight and easy to install, requiring little in the way of
manpower or heavy equipment.

A bypass system (right) is installed to prevent water
flows greater than the first flush from re-suspending
captured pollutant particles.

Water Quality Units
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Design variations
The standard models listed above will
provide efficient removal of pollutant
particles and hydrocarbons for the
majority of site conditions. For 
unusual conditions, ADS can recom-
mend a system combining a variety
of sizes and configurations.

ADS can also incorporate other pollu-
tant control features into the drainage
network. These include inlet protec-
tion devices, trash screens, filtration
systems, and a large selection of
sediment prevention products from
our strategic partner, SI®

Geosolutions.

Product Diameter Length Inlet Size Outlet Size Sed. Vol. Oil Vol. Sieve
Number (in) (mm) (ft) (m) (in) (mm) (in) (mm) (ft3) (m3) (ft3) (m3) Size

3620WQA 36 (900) 20 (6) 10 (250) 8 (200) 1.5 (42) 65 (1.8) 30 (0.8) 140
3640WQA 36 (900) 40 (12) 10 (250) 10 (250) 3.2 (91) 137 (3.9) 63 (1.8) 140
3620WQB 36 (900) 20 (6) 10 (250) 6 (150) 0.7 (20) 65 (1.8) 30 (0.8) 200
3640WQB 36 (900) 40 (12) 10 (250) 8 (200) 1.6 (45) 137 (3.9) 63 (1.8) 200

4220WQA 42 (1050) 20 (6) 12 (300) 8 (200) 1.75 (49) 83 (2.3) 38 (1.1) 140
4240WQA 42 (1050) 40 (12) 12 (300) 12 (300) 3.66 (104) 175 (5.) 81 (2.3) 140
4220WQB 42 (1050) 20 (6) 12 (300) 6 (150) 0.86 (24) 83 (2.3) 38 (1.1) 200
4240WQB 42 (1050) 40 (12) 12 (300) 8 (200) 1.83 (52) 175 (5.) 81 (2.3) 200

4820WQA 48 (1200) 20 (6) 12 (300) 8 (200) 2.26 (64) 116 (3.3) 55 (1.6) 140
4840WQA 48 (1200) 40 (12) 12 (300) 12 (300) 4.78 (135) 245 (6.9) 115 (3.3) 140
4820WQB 48 (1200) 20 (6) 12 (300) 6 (150) 1.13 (32) 116 (3.3) 55 (1.6) 200
4840WQB 48 (1200) 40 (12) 12 (300) 10 (250) 2.39 (68) 245 (6.9) 115 (3.3) 200

6020WQA 60 (1500) 20 (6) 15 (375) 10 (250) 2.95 (84) 183 (5.2) 87 (2.5) 140
6040WQA 60 (1500) 40 (12) 15 (375) 15 (375) 6.23 (176) 385 (10.9) 184 (5.2) 140
6020WQB 60 (1500) 20 (6) 15 (375) 8 (200) 1.47 (42) 183 (5.2) 87 (2.5) 200
6040WQB 60 (1500) 40 (12) 15 (375) 10 (250) 3.12 (88) 385 (10.9) 184 (5.2) 200

Standard Models

PROFILE VIEW

Peak Flow Rate
The by-pass pipe of the ADS

WQU is designed to convey the
peak storm water flow of the

storm line.
For example, @ a 1% slope,

peak flow rates for the by-pass
line are as follows:

CFS L/S
12“ 3.8419 103.9
15“ 6.971 188.0
18” 11.343 307.0
24” 24.451 661.0
30” 44.37 1,240.0
36 72.19 1,950.0
42” 108.95 2,950.0
48” 155.61 4,210.0
60” 282.36 7,630.0

Treated
Flow Rate
(cfs) (L/s)

140 sieve is equal to a particle size of 0.0042” (0.106mm)
200 sieve is equal to a particle size of 0.0030” (0.075mm)
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Design principles
Available in 36” (900mm) through 60”
(1500mm) diameters, ADS Water
Quality Units are modified sections of
N-12® pipe with weir plates at certain
locations and heights to remove high
percentages of sediment and oils
from the first flush of a storm event.
They can be installed at any point in
the subsurface drainage system, and
are ideally suited to treat “hot spots”
in existing storm water lines.

The unit is designed using the funda-
mental principles of Stoke’s Law and
a standard orifice outlet control. The
settling velocity of a particle is calcu-
lated based on the smallest particle
to be removed. Standard units offer a
choice of 140 or 200 sieve size.

Design and Installation

Setting the Water Quality Unit and the inlet tee fitting

Bedding and backfilling the
unit in 12” lifts

Backfill over the Water Quality Unit and installation of bypass line complete

The outlet orifice is sized to release a
typical first flush discharge, and to
redirect any excess flow to a bypass
piping system installed with the unit.

Sizing and Installation
Installation of Water Quality Units fol-
lows the same accepted practices as
for the installation of large diameter
flexible pipe.

Basic information is shown on this
and the following page. Specific
installation instructions, along with
details on specifying the proper size
of a Water Quality Unit, are contained
in ADS Product Note 3.140 and the
HDPE Water Quality Unit Specifica-
tion, each of which can be down-
loaded from the ADS Web site at
www.ads-pipe.com.

140 Sieve Size

0.0042”
Particle Dia.

106 �m

200 Sieve Size

0.0030”
Particle Dia.

75 �m
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1. Trench and Bedding 
Preparation for Unit

2. Placing Unit and
Initial Backfill

3. Connecting the Bypass
(Outlet Bend)

4. Connecting the Bypass
(Inlet End)

5. Backfill Around the Unit
and Bypass

6. Final Cover and Riser
Extensions

CAD/PDF drawings can be accessed from www.ads-pipe.com.

Installation Details
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For many drainage sites, the Water
Quality Unit by itself can provide the
required degree of pollutant removal.
Certain sites, however, with higher
concentrations of hydrocarbons or
sediment runoff will need further
treatment upstream and/or down-
stream of the Unit. This multi-tiered
approach to storm water quality is
known as the treatment train.

Upstream measures include sedi-
ment prevention (vegetated swales,
etc.) and inlet protection devices
such as screens, filters and silt
fences. These techniques are
designed to prevent a large percent-
age of pollutants from ever entering
the storm drain system. For impervi-
ous surfaces such as paved parking
areas, catch basin insert filters are
most commonly used for early stage
treatment.

Retention/Detention
Treatment downstream from the
Water Quality Unit generally involves
some form of retention or detention
system. Retention allows accumulat-
ed storm water to gradually percolate
into the surrounding soil, while deten-
tion meters the water through an out-
let to a ditch, stream or other receiv-
ing area.

Inlet designs to such underground
storage vessels can also enhance

pollutant removal. The “eccentric
header system” consists of a large
diameter manifold pipe with an invert
positioned lower than those of the
smaller inlet pipes to the storage ves-
sels. The large header pipe thus acts
as a sump into which suspended par-
ticles may settle. Manholes and/or
risers may be installed to facilitate
inspection and cleaning.

Designers can choose between two
methods of constructing the retention
or detention system. The first is the

use of ADS N-12® large diameter cor-
rugated high density polyethylene
pipe, known for its economy and
ease of installation. ADS supplies a
complete line of pipe, fittings and fab-
ricated manifolds, along with detailed
sizing, design and installation instruc-
tions on CD.

The Heart of the Treatment Train

RETENTION/DETENTION
SYSTEM

NYLOPLAST® CATCH BASIN

INLET PIPES

HEADER PIPE

The “eccentric header” is installed
with its invert lower than the inlet
pipes, thus acting as a sump to
collect suspended sediment.
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The other design choice for retention
and detention involves the use of
StormTech® underground chambers.
A chamber conveys water laterally
through its sidewall openings, as well
as through the angular stone founda-
tion and backfill, to maintain a con-
stant elevation in a bed.

The durable, chemical-resistant
polypropylene chambers are offered
in two sizes: (1) the SC-740 chamber
provides 2.2 ft3/ft2 (6.7 m3/m2) of

storage, and (2) the SC-310 low
profile unit allows 1.3 ft3/ft2 (4.0 m3/m2)
of storage. Chambers can be cut at
6.5” intervals, providing excellent
design flexibility for nearly all sites.
They can be centralized or decentral-
ized, configured into beds or trenches
of varying sizes and shapes, and
installed easily around utilities or
other obstructions. Molded end caps
are provided to seal each end of a
row against backfill intrusion.

StormTech Isolator Row® for
additional TSS removal
Pre-treated storm water is inlet into
selected chamber rows through the
StormTech Isolator Row, often aug-
mented by an eccentric header sys-
tem. The Isolator Row is a patent-
pending structure that acts as an
extended detention basin, allowing
water to exit through its surrounding
filter fabric while sediment is trapped
within. The Row inexpensively
enhances TSS removal, and can be
equipped with inspection ports for
fast and easy maintenance and
cleaning.

A manhole with an overflow weir
should be installed at the upstream
end of the Isolator Row. The manhole
is connected to the Isolator Row with
a short length of 12” (300mm)
through 18” (450mm) N-12® pipe set
near the bottom of the StormTech
SC-740 end cap.

Treatment train inspection
and maintenance
It is recommended that inspection
and maintenance be initiated at the
furthest upstream treatment tier and
continue downstream as necessary.

StormTech® Chambers

ADS WATER QUALITY UNIT

STORMTECH 
ISOLATOR ROW

MANHOLE WITH
OVERFLOW WEIR

ECCENTRIC HEADER

STORMTECH CHAMBERS

OPTIONAL RISER



Every drainage site has its own
set of variables which affect
Water Quality Unit selection.
ADS engineers have developed
a wealth of technical information
on unit sizing and proper instal-
lation, much of which is pub-
lished in ADS Product Note
3.140 (go to www.ads-pipe.com
to download). Or you can talk to
one of our water quality special-
ists to discuss your particular
application parameters. Just call
1-800-821-6710.

ADS Sales and Service Locations

WASHINGTON

OREGON

CALIFORNIA

NEVADA UTAH WYOMING

COLORADO
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Technical assistance available

A D V A N C E D   D R A I N A G E   S Y S T E M S ,   I N C .

4 6 4 0   T R U E M A N   B L V D.,      H I L L I A R D ,  O H   4 3 0 2 6

8 0 0 - 8 2 1 - 6 7 1 0  w w w . a d s - p i p e . c o m

For more information on ADS storm water quality technology,
log on to www.ads-pipe.com, or call 1-800-821-6710.

Zone Offices

● MIDWEST/NORTHEAST
LONDON, OH
1-800-733-9554

● SOUTHERN
FRANKLIN, TN
1-800-733-9987

● WESTERN
WASHOUGAL, WA
1-800-733-8523

■ MANUFACTURING
FACILITY 
LOCATIONS
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FINAL REPORT ON FIELD VERIFICATION TESTING OF THE STORMTECH ISOLATOR ROW® 
TREATMENT UNIT May, 2010 
 
1.0 EXECUTIVE SUMMARY 
The StormTech Isolator Row® was monitored from December 2006 through September 2009 in 
Durham, NH at the University of New Hampshire Stormwater Center test facility. The system 
was installed in September 2006. The Isolator Row® system was designed and sized by 
Stormtech LLC for a 1 cubic foot per second water quality flow and a corresponding water 
quality volume equivalent to runoff from 1” of runoff from an impervious area or 3300 cubic 
feet. This system was comprised of 5 chambers wrapped in a combination of filter fabric and 
geotextile. The hydraulic configuration included a high flow bypass weir structure located at the 
entrance to the chambers. Bypass flows were not monitored for water quality, only for 
occurrence. The Isolator Row® was monitored for performance for six major water quality 
contaminants, hydrologic performance, sediment capture, and sediment accumulation as it 
relates to hydraulic efficiency of the filter bed. The water quality results are based on treated 
flows only.  
 
After 3 years of operation, sediment (TSS and SSC) performance and effluent EMCs reveal 
strong performance and low effluent concentrations that do not vary significantly across 
fluxuations in loading concentration, seasons, or time. A median performance was observed for 
TSS >80% removal for both years, and SSC >90% for the end of year 2. Five of the seven events 
with poor performance were attributed to events exceeding the water quality design flow 
(WQF=1 cfs). Metals performance as measured by TZn increased from 53% for year 1 to 81% 
removal by the end of year 2.   TPH and TP removal efficiencies and effluent EMCs demonstrate 
strong performance that was enhanced over the course of the study. As would be expected for 
non‐vegetated filtration systems, dissolved inorganic nitrogen (DIN = NO3, N02, NH4) removal 
efficiencies and effluent EMCs reveal poor performance and high effluent concentrations 
relative to influent values.  
 
Sediment depths over the 3 year installation and monitoring period (September 2006 
September 2009) had accumulated to 1.2 in, nearly half of the manufacturers recommended 
depth for maintenance (3 inches). By this measure, it would take another 3 years of operation 
before maintenance would be required, or a total of 6 years of operation.  
 
2.0 INTRODUCTION 
Under an agreement from STORMTECH LLC, field verification testing of a StormTech Isolator 
Row® stormwater treatment unit was conducted at the University of New Hampshire 
Stormwater Center, Durham NH.  Testing consisted of determining the water quality 
performance for a range of parameters including sediments, metals, nutrients, and petroleum 
hydrocarbons. 
 
Performance tests were conducted under normalized conditions across a range of seasons, 
rainfall conditions, and pollutant concentrations; all important variables reflective of natural  
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central sampling gallery, where system sampling and flow monitoring occurs. The parallel 
configuration normalizes the treatment processes for event and watershed‐loading variations. 
 
The testing facility is located on the perimeter of a 9 acre commuter parking lot at the 
University of New Hampshire in Durham. The parking lot is standard dense mix asphalt that was 
installed in 1996, and is used to near capacity throughout the academic year. The sub‐
catchment area is large enough to generate substantial runoff, which is gravity fed to the 
parallel treatment processes. The lot is curbed and entirely impervious. Activity is a 
combination of passenger vehicles and routine bus traffic.  The runoff time of concentration for 
the lot is 22 minutes, with slopes ranging from 1.5‐2.5%. The area is subject to frequent 
plowing, salting, and sanding during the winter months. Literature reviews indicate that 
contaminant concentrations are above or equal to national norms for commercial parking lot 
runoff. The climatology of the area is characterized as a coastal, cool temperate forest.  Average 
annual precipitation is 48 inches uniformly distributed throughout the year, with average 
monthly precipitation of 4.02 in +/‐ 0.5. The mean annual temperature is 48°F, with the average 
low in January at 15.8°F, and the average high in July at 82°F. 
 

2.1 System Configuration and Sizing 
 
A 5 chambered Isolator Row® system was tested in an offline configuration. A 6 foot diameter 
manhole with a 4 foot sump was installed upstream of the Isolator Row®.  The manhole 
was connected to the Isolator Row® with a short length of 24 inch diameter HDPE pipe. Within 
the manhole a high‐flow bypass was constructed  using a broad‐crested weir. A 12” bypass pipe 
routes bypass flows around the Isolator Row® to discharge downstream. The bypass and 
treated effluent are monitored  separately.  The crest of the overflow weir was set 0.2 feet 
below the top of the Isolator Row chamber, this allows stormwater in excess of the Isolator 
Row’s storage capacity to bypass in an offline configuration without routing through the system 
and avoids any potential for pressurized flow through the underlying geotextile. Each chamber 
of the Isolator Row is 51” in width, 30” in height, and 85.4” in length.  5 chambers are 
connected. The system has a design peak flow rate of 1 cfs (cubic feet per second). The system 
is lined with HDPE liner and effluent is collected by a 6” perforated underdrain that is 
continuously monitored.  As mentioned, non‐design flow (flow rates > 1 cfs) bypass the 
treatment system and are monitored for occurrence only.  Figures 2 and 3 show system 
installation and construction drawings.  The system was installed in late September 2006. 
System monitoring began in early 2007 to allow for system flushing and to prevent influences 
that may be construction associated. 
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Figure 2: Installation of Isolator Row September 2006; (a, top left) HDPE liner installation to monitor full 
treated effluent; (b, top right) Crushed stone subbase 12” thick installation; (c, bottom left) Installation of 
Isolator Row chambers on top of double layer of woven geotextile fabric (bottom) non-woven geotextile fabric 
(sides) and stone subbase; (d, bottom right) Installation of hydraulic inlet structure, chamber entrance (left), 
influent source (top right), and high flow bypass weir bottom right. 

 

 
 

2.2 Reference TSS Information 
 
Comparisons of the TSS concentrations for varied land uses are presented in Figure 4. Urban 
highway pollutant concentrations tend to be twice the mean concentration measured for 
parking lots and residential uses. The data collected from the UNH facility is within the national 
norm for commercial parking lots and is within the range of typical concentrations observed for 
a range of land uses. Occasional storms are monitored that have exceptionally high solids 
concentrations.  
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Figure 4:  Total Suspended Solids (TSS) for varied land uses and at the UNH Stormwater Center (UNHSC); 
(Source: National Stormwater Quality Database, 20051 , UNHSC, 20072)  

 
 

3.0 INSTRUMENTATION AND MEASURING TECHNIQUES 

3.1 Flow 
 
Influent flows were monitored using Teledyne Isco 6712 Automated samplers accompanied by 
Teledyne Isco 750 Area Velocity probes.  The influent depths were also secondarily monitored 
using Teledyne Isco 730 Bubbler Flow Modules and flows generated from a stage vs discharge 
rating curve for redundancy.  Effluent flow depths were measured using Teledyne Isco 6712 
Automated samplers accompanied by Teledyne Isco 730 Bubbler Flow Modules in combination 
with Thelmar compound weirs with laboratory developed rating curves to yield flows.   

3.2 Other Measurements 
 
Temperature, pH, Specific Conductivity, and Dissolved Oxygen, are collected by YSI 600XL multi‐
parameter sondes.  These parameters are monitored real‐time for the influent and effluent 
flows but are not included under this contract. 

                                                 
1 Pitt, R. E., Maestre, A., and Center for Watershed Protection. (2005) "The National Stormwater Quality Database (NSQD, 
version 1.1)." USEPA Office of Water, Washington, D.C.  
2 UNHSC, Roseen, R., T. Ballestero, and Houle, J. (2007). "UNH Stormwater Center 2007 Annual Report." University of New 
Hampshire, Cooperative Institute for Coastal and Estuarine Environmental Technology, Durham, NH. 
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3.3 Water Quality Analysis 
 
Samples were processed and analyzed by an EPA and National Environmental Laboratory 
Accreditation Conference (NELAC) certified laboratory using the standard methodologies 
outlined in Table 1.   
 

Table 1: Laboratory analytical methods and detection limits for each analyte. 

Analyte  Analytical Method Sample Detection 
Limit (mg/L) 

Method Detection 
Limit (mg/L)a 

Nitrate/Nitrite in water  EPA 300.0A 0.1 0.008 
Total Suspended Solids  SM 2540 D Variable, 1‐10 0.4 
Suspended Sediment 

Concentration 
ASTM D‐3977 Variable, 1‐2 1 

Total Phosphorus  EPA 365.3 0.01 0.008 
Zinc in water  EPA 200.7 0.05 0.001‐0.05

Total Petroleum 
Hydrocarbons –Diesel Range 

SW 3510C 8015B Variable ≤ 3.5 0.1‐3.0 

aMethod detection limit is different than sample detection limit which will be often be higher as they are based on sample volume 
available for analyses. 

 
4.0 TEST PROCEDURES 

4.1 Rainfall Collection and Measurement 
 
A rainfall collection system consisting of 6”diameter 2 foot high anodized aluminum housing, 
HDPE funnel, debris screen, and tipping bucket mechanism is installed at a controlled site 
within the research complex and used rainfall measurement to 0.01”depth resolution.  
Specified components are the ISCO Model 674 Tipping Bucket Rain Sensor with Rain Gauge.  
The precipitation event data is stored in the ISCO 6712 and the accumulated rainfall is retrieved 
and stored through a FlowLink 4.21 database via a desktop computer located on‐site. 

4.2 Field Sampling Procedures  
 
Composite samples were taken for influent and effluent waters by automated samplers.  
Automatic samplers are programmed to sample 100 ml aliquots at flow weighted intervals into 
24 x 1L containers.  The sampling program is designed to ensure adequate coverage of the 
storm event and adjusted to accommodate seasonal fluctuations in rainfall patterns.  Rejection 
criteria included minimum rainfall depth of 0.1 inches, 10 aliquots per event, and minimum 70% 
sampling coverage of the storm event.  Influent time of concentration is approximately 22 
minutes.  Effluent time of concentrations vary for each device depending on conveyance 
lengths and treatment strategies.  All samples are stored in thermostatically controlled 
conditions at 39°F until processed. 
 
One Liter disposable LDPE sample bags are used to assure clean, non‐contaminated sample 
containers.  Full storm composites are generated using a United States Geological Survey 
(USGS) Dekaport Cone Sample Splitter.  Composite samples are then sealed and labeled with a 
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unique, water proof, adhesive bar code that corresponds with a field identification number 
containing information relating to the stormwater treatment unit and date of sampling.  
Records are kept that correlate sample bar code with sample time, date, flow, and other real 
time water quality parameters.  Detailed written and electronic records are kept identifying the 
date, time, and unique bar code and field identification numbers.  This begins the chain‐of‐
custody record that accompanies each sample to track handling and transportation throughout 
the sampling process.   
 
All analyses and procedures comply with the Technology Acceptance and Reciprocity 
Partnership (TARP), and the Technology Acceptance Protocol – Ecology (TAPE) guidelines to the 
maximum extent possible.  We operate under a detailed Quality Assurance Project Plan (QAPP) 
which is available on request.  
 
5.0 DATA EVALUATION 
 
Exploratory data analyses are presented to examine influent and effluent conditions. These 
data are presented along with simple statistical analyses to examine performance trends. Data 
analyses included a range of approaches: 

• evaluation of storm characteristics 
• time series scatter plots for evaluation of event mean concentrations 
• time series scatter plots for evaluation of removal efficiencies 
• quartile distributions with notched box and whisker plots 
• influent and effluent cumulative distribution functions 
• simple statistics summary 
• particle size distribution (PSD) analysis 
• residual solid accumulation measurements 

 
Storm characteristics such as total depth of rainfall, peak intensity, total storm volume, 
antecedent dry period, among others are presented for each storm event.  Results for all 
storms sampled are presented in Table 2.   
 
Event mean concentrations (EMC’s) are presented in time series scatter plots along with 
removal efficiencies across a range of seasons. EMC’s are a parameter used to represent the 
flow‐proportional average concentration of a given parameter during a storm event. It is 
defined as the total constituent mass divided by the total runoff volume. When combined with 
flow measurement data, the EMC can be used to estimate the pollutant loading from a given 
storm or an annual basis. Most of the EMC data collected during this study were based upon 
direct measurement from flow‐weighted composite samples.  Due to the variability of 
precipitation events and resultant runoff conditions sample trigger conditions and flow‐
weighted sample pacing were variable and adjusted on a storm by storm basis according to the 
most up‐to‐date precipitation forecasts. 
 

Interquartile distributions are presented as notched box and whisker plots for the range of 
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contaminants for influent and effluent. Analysis of quartile distributions helps characterize 
trends in terms of range, and maximum and minimum, and median. 

The cumulative probability distributions of observed concentrations are presented for both 
influent and effluent conditions. The cumulative distributions illustrate the probability of 
observed EMCs for both influent runoff conditions and the Stormtech Isolator Row treatment. 

EMCs are compared for each pollutant parameter using simple statistics over multiple years of 
observations. The data provides a basis to evaluate the primary study question; i.e., to discern 
whether stormwater treatment unit BMP’s have served to produce observable  improvement in 
quality and reduction in volume of stormwater runoff.  Calculation of medians is used because 
it is a measure that is more robust in the presence of outlier values than is the mean (average). 

Particle size distribution (PSD) information for 4 influent events was determined by composite 
samples obtained with an auto‐sampler and analyzed by laser diffraction.  Auto‐sampler PSD is 
reflective of the particle size range pulled by a sampler using a 3/8th ID sampling line and a 
peristaltic pump.  

The quantity of the solids captured by the system were assessed on an annual basis and 
consisted of residual solids depth measurements throughout the lateral and longitudinal profile 
of the system. Particle size distributions were performed for captured solids.    
 
6.0 RESULTS 

Results presented below for the Isolator Row® represent data collected from the period of 
monitoring from December 2006 through September 2009 conducted at the UNHSC field 
facility.  The data set reflects rainfall across all four seasons and covers a wide range of rainfall 
characteristics.  Table 2 displays rainfall event characteristics for the 23 monitored storm 
events.  Storms ranged in size from low intensity to high intensity, small volume to large 
volume.  The design flow rate for the Isolator Row is 1 cfs, or 448.8 gpm.  

6.1 Event Mean Concentrations (EMC) and Removal Efficiencies (RE) and Statistics  
Influent and effluent EMC and system performance values are presented for each storm for the 
5 contaminants across all monitored storm events in both tabular format in tables 4‐5 and 
graphical format in Figures 5‐10.  The tables display discrete storm event data including influent 
and effluent EMCs and event based removal efficiencies.  The graphical time series plots show 
performance for individual storm events as well as seasonal and annual trends with a 6‐month 
cold season, or winter period displayed in blue.  When EMC results are below detection limit 
(BDL) a value of zero is used and plotted as a unique time series and represented as a green 
triangle on the plots.  No clear methodology for representing BDL values in stormwater 
treatment system effluent currently exists especially with respect to systems that detain a large 
volume of runoff and exhibit a longer effluent hydrograph than influent waters.  Where 
detection limits are low enough ( < 1 mg/L for TSS) the conventional statistical approach of 
using 0.5 X DL3 would be adequate however, where detection limits are higher ( ≥ 10 mg/L for 
TSS) 0.5 x DL may add artificial mass and obscure overall system performance.  Influent and 

                                                 
3 Helsel, D. R., and Hirsch, R. M. (2002). Statistical Methods in Water Resources, U.S. Geological Survey. 
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Table 2: Rainfall‐Runoff event characteristics for 23 storm events. 

 
 
effluent EMC quartile distributions are presented in Figure 11 as box and whisker plots that 
displays the minimum, 25th percentile, median, 75th percentile and maximum values for the 
range of storms monitored and the range of contaminants measured.  The range of effluent 
concentrations are useful in discerning overall performance trends and in comparing UNHSC 
results to other datasets that may exist for the treatment technology.  Figure 12 displays the 
same range of data for EMC displayed as exceedance probabilities. The cumulative distributions 
of the entire dataset is ranked with influent and effluent values plotted against the percent of 
recurrence or exceedance.  The cumulative distributions are useful as it demonstrates the 
probability that a given concentration has been observed, and presumably will occur. 
 
 
 

Rainfall 
Event

Peak 
Intensity 

(in/hr)

Storm 
Duration 

(min)

Total 
Depth 

(in)

Peak 
Flow 
(gpm)

Volume 
(gal)

Anticedent 
Dry Period 

(days)
Season

3/11/2007 0.12 430 0.28 85 23,323 7.0 Winter
4/12/2007 0.12 590 0.37 115 30,421 6.0 Spring
4/27/2007 0.24 450 0.54 146 31,005 7.5 Spring
5/11/2007 0.60 115 0.26 488 13,150 8.5 Spring
7/4/2007 0.48 235 0.45 260 23,976 13.0 Summer
9/9/2007 1.32 345 0.48 923 19,228 21.0 Summer

12/24/2007 1.08 305 0.33 499 21,608 2.5 Winter
12/29/2007 0.36 655 0.42 114 29,399 1.5 Winter
1/11/2008 0.72 690 0.68 233 47,832 1.5 Winter
1/18/2008 0.48 250 0.59 146 14,423 3.5 Winter
2/1/2008 0.12 620 1.23 187 39,921 1.5 Winter
3/7/2008 0.24 365 0.34 139 27,390 1.0 Winter

5/31/2008 0.72 80 0.11 344 6,807 3.5 Spring
6/4/2008 0.24 665 0.40 158 43,908 3.5 Spring

6/20/2008 1.08 165 0.20 718 16,016 2.0 Summer
7/23/2008 0.96 745 0.86 619 63,145 1.5 Summer

10/21/2008 0.36 290 0.24 183 18,154 4.5 Fall
11/13/2008 0.60 3,875 1.17 180 147,896 3.5 Fall
12/10/2008 0.36 435 0.60 221 39,504 0.5 Winter

4/3/2009 1.32 580 0.79 153 44,928 0.5 Spring
4/21/2009 0.36 685 0.64 1,342 509,189 2.5 Spring
5/5/2009 0.36 1,345 0.72 521 54,180 3.5 Spring

6/18/2009 1.08 1,295 1.46 590 42,092 3.5 Spring



 

 

Table 3 Influent and effluent Event Mean Concentrations Removal Efficiencies for TSS, SSC and TPH‐D for 23 storm events of the Isolator Row® 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Date influent EMC (mg/L) effluent EMC (mg/L) Removal Efficiency (%) influent EMC (mg/L) effluent EMC (mg/L) Removal Efficiency (%) influent EMC (ug/L) effluent EMC (ug/L) Removal Efficiency (%)
3/11/2007 66 25 62% 1648 472 71%
4/12/2007 36 5 86% 631 422 33%
4/27/2007 16 15 3% 456 45 90%
5/11/2007 123 23 81% 970 402 59%
7/4/2007 48 5 90% 927 436 53%
9/9/2007 32 20 38% 261 99%

12/24/2007 120 46 62% 890 340 62%
12/29/2007 16 0 (BDL) 99%
1/11/2008 94 14 85% 750 0 (BDL) 99%
1/18/2008 130 18 86% 3200 300 91%
2/1/2008 21 0 (BDL) 99%
3/7/2008 14 12 14% 850 0 (BDL) 99%
5/31/2008 200 16 92%
6/4/2008 15 3 80% 370 0 (BDL) 99%
6/20/2008 130 50 62%
7/23/2008 10 7 30%

10/21/2008 11 0 (BDL) 99% 19 2 89%
11/13/2008 15 0 (BDL) 99% 30 12 60%
12/10/2008 29 0 (BDL) 99% 75 8 89% 480 0 (BDL) 99%

4/3/2009 240 36 85%
4/21/2009 25 16 36% 220 22 90%
5/5/2009 23 5 78% 310 0 (BDL) 99%
6/18/2009 260 9 97% 360 4 99%
Median 32 16 85% 75 8 89% 750 402 91%
Average 73 18 72% 141 10 85% 903 345 81%

Total Suspended Solids (TSS) Suspended Sediment Concentration (SSC) Total Petroleum Hydrocarbons - Diesel (TPH-D)
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Table 4 Influent and effluent Event Mean Concentrations Removal Efficiencies for DIN, TZn and TP for 23 storm events of the Isolator Row® 

 
 
 

Date influent EMC (mg/L) effluent EMC (mg/L) Removal Efficiency (%) influent EMC (mg/L) effluent EMC (mg/L) Removal Efficiency (%) influent EMC (mg/L) effluent EMC (mg/L) Removal Efficiency (%)
3/11/2007 0.43 0.46 -8% 0.077 0.036 53% 0.18 0.10 44%
4/12/2007 0.05 0.26 -421% 0.046 0.022 53% 0.07 0.05 29%
4/27/2007 0.11 0.24 -117% 0.021 0.005 76% 0.06 0.04 33%
5/11/2007 0.26 0.46 -77% 0.087 0.036 58% 0.20 0.07 65%
7/4/2007 0.046 0.017 63% 0.17 0.08 53%
9/9/2007 0.19 0.60 -216% 0.049 0.030 37% 0.10 0.09 10%

12/24/2007 0.150 0.090 40% 0.17 0.07 59%
12/29/2007 0.50 0.70 -40% 0.030 0.020 33% 0.04 0.02 50%
1/11/2008 0.20 0.50 -150% 0.060 0.010 83% 0.12 0.04 67%
1/18/2008 0.090 0.040 56% 0.12 0.04 67%
2/1/2008 0.10 0.40 -300% 0.040 0.020 50% 0.06 0.03 50%
3/7/2008 0.020 0.020 0% 0.02 0.03 -50%

5/31/2008 0.60 1.10 -83% 0.130 0.030 77% 0.33 0.08 76%
6/4/2008 0.20 0.40 -100% 0.030 0 (BDL) 99% 0.05 0.05 0%

6/20/2008 0.50 1.20 -140% 0.080 0.030 63% 0.12 0.06 50%
7/23/2008 0.30 0.50 -67% 0.020 0.010 50% 0.01 0.02 -100%
10/21/2008 0.50 0.60 -20% 0.040 0.020 50% 0.03 0.03 0%
11/13/2008 0.20 0.40 -100% 0.030 0 (BDL) 99% 0.04 0.03 25%
12/10/2008 0.020 0 (BDL) 99% 0.05 0.01 80%

4/3/2009 0.070 0.010 86% 0.16 0.01 94%
4/21/2009 0.30 0.30 0% 0.03 0.03 0%
5/5/2009 0.40 0.60 -50% 0.04 0.03 25%

6/18/2009 0.30 0.20 33% 0.020 0 (BDL) 99% 0.02 0.02 0%
0.30 0.46 -83% 0.046 0.020 58% 0.06 0.04 44%
0.30 0.52 -109% 0.055 0.026 63% 0.10 0.04 32%

Dissolved Inorganic Nitrogen (DIN) Total Zinc (TZn) Total Phosporus (TP)



 

 

 

Figure 5: Total Suspended Solids Event Mean Concentrations at influent and effluent locations and Removal 
Efficiencies for 23 storm events of the Isolator Row®.  A 6‐month winter period (Nov‐April) is displayed in blue. 
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Figure 6: Suspended Sediment Concentration Event Mean Concentrations at influent and effluent points and 
Removal Efficiencies for 6 storm events of the Isolator Row®.  A 6‐month winter period (Nov‐April) is displayed 
in blue. 
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Figure 7: Total Petroleum Hydrocarbons‐Diesel Range Event Mean Concentrations at influent and effluent points 
and Removal Efficiencies for 13 storm events of the Isolator Row®.  A 6‐month winter period (Nov‐April) is 
displayed in blue. 
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Figure 8: Total Zinc Event Mean Concentrations at influent and effluent locations and Removal Efficiencies for 21 
storm events of the Isolator Row®.  A 6‐month winter period (Nov‐April) is displayed in blue. 
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Figure 9: Nitrate Event Mean Concentrations at influent and effluent points and Removal Efficiencies for 18 
storm events of the Isolator Row®.  A 6‐month winter period (Nov‐April) is displayed in blue. 
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Figure 10: Total Phosphorus Event Mean Concentrations at influent and effluent points and Removal Efficiencies 
for 23 storm events of the Isolator Row®.  A 6‐month winter period (Nov‐April) is displayed in blue. 
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Figure 11: Effluent EMC box and whisker plot comparisons for the range of contaminants for the Isolator Row® . 
Box  reflects  the 25th and 75th percentile,  the  line  reflects  the median and  the whiskers  reflect minimum and 
maximum values of the entire dataset. 
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Figure 12: Exceedance probabilities for influent and effluent EMCs for TSS, SSC, TPH-D, TZn, DIN, TP  

 



 

StormTech® Isolator Row® Testing Report    
The University of New Hampshire Stormwater Center‐September 2010 
 

25

Table 5: Simple statistics for influent and effluent event mean concentrations. 

 
Note: ER = average efficiency ratio; AVG RE = average removal efficiency; median RE= median removal efficiency; n = number 
of storms; SD = standard deviation; Cv = coefficient of variation 

 
   

System / 
Pollutant Statistic 

Influent 
year 1

StormTech 
Effluent  year 

1
Influent year 

2

StormTech 
Effluent year 

2
Influent 
overall 

StormTech 
Effluent 
overall

mean 64 16 81 13 73 14
ER 76% 84% 81%

AVG RE 66% 73% 69%
Median RE 83% 83% 83%

n 11 12 23
SD 45 14 98 15 76 14
Cv 0.709 0.867 1.213 1.207 1.049 1.012

mean 1081 269 503 BDL 903.3 186
ER 75% 99% 79%

AVG RE 73% 99% 81%
Median RE 71% 99% 91%

n 9 4 13
SD 885 197 242 N/A 783 206
Cv 0.818 0.734 0.482 N/A 0.867 1.109

mean 0.23 0.45 0.37 0.59 0.30 0.52
ER -97% -61% -74%

AVG RE -129% -52% -97%
Median RE -97% -58% -80%

n 8 9 17
SD 0.16 0.16 0.14 0.34 0.16 0.27
Cv 0.696 0.345 0.386 0.585 0.535 0.521

mean 0.063 0.030 0.046 0.012 0.055 0.021
ER 53% 74% 61%

AVG RE 50% 72% 60%
Median RE 53% 81% 57%

n 11 10 21
SD 0.036 0.023 0.037 0.012 0.037 0.020
Cv 0.575 0.770 0.795 1.024 0.665 0.954

mean 0.12 0.06 0.08 0.03 0.09 0.04
ER 51% 56% 53%

AVG RE 42% 17% 29%
Median RE 50% 13% 33%

n 11 12 23
SD 0.06 0.03 0.09 0.02 0.08 0.03
Cv 0.491 0.456 1.221 0.618 0.826 0.579

mean No Data 166.70 9.60 166.70 9.60
ER 94% 94%

AVG RE 93% 93%
Median RE 91% 91%

n 5 5
SD 132.87 7.92 132.87 7.92
Cv 0.797 0.825 0.797 0.825

TPH-D (ug/l)

DIN (mg/l)

TZn (mg/l)

SSC (mg/l)

TP (mg/l)

TSS (mg/l)
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The statistical analyses presented reveal a range of performance trends. Efficiency Ratio (ER) 
analysis was performed on the final dataset (Table 3). For many stormwater treatment system 
datasets, ER is a stable estimation of overall treatment performance as it minimizes the impact 
of low concentration values, or relatively clean storms with low influent EMC concentrations.  
Where Removal Efficiencies (RE) reflect treatment unit performance on a storm by storm basis, 
ERs weight all storms equally and reflect overall influent and effluent averages across the entire 
data set. For this reason they are often discouraged as a performance measure. REs are 
presented as both an average and median of aggregate storm values.  In general, aggregate 
median RE values are more reliable in highly variable, non‐normally distributed datasets such as 
those experienced in stormwater treatment unit performance studies.  A review of REs on a per 
event basis, ERs for the entire period of monitoring, and EMCs per event and probabilistically 
over the entire period of monitoring will reveal the measured performance variations 
attributable to season, flow, concentration, and other factors.  
 
Sediment (TSS and SSC) performance and effluent EMCs reveal strong performance and low 
effluent concentrations that do not vary significantly across fluxuations in loading 
concentration, seasons, or time. There is little variation in performance for sediments with 
respect to influent concentration as can be observed in Figure 10. Mean effluent 
concentrations were xTSS= 14.0 mg/l +/‐ 14.0 and xSSC=9.6 +/‐ 7.9. Median TSS performance was 
>80% removal for both years, and SSC was >90% for a limited duration of monitoring for the 
end of year 2. Five of the seven events with poor performance can be attributable to storm 
events exceeding the water quality design flow (WQF=1 cfs)4. There were 3 other events that 
exceed the WQF that averaged above 80% removal. Total zinc appears to be improving over 
time presumably with development of the filter cake within the chambers.  
 
TZn performance increased from 53% for year 1 to 81% removal by the end of year 2.   TPH 
removal efficiencies and effluent EMCs demonstrate strong performance that was enhanced 
over the course of the study. TP removal was moderate at 33% over the course of the study. 
Performance was higher and effluent EMC’s lower as the study progressed.  While TPH 
removals did not indicate seasonal variability, TP results seemed to be influenced by seasonal 
changes and maintenance intervals although clear trends were unable to be established in this 
study.  The enhancement of treatment over time of these analytes is of interest and seems to 
be associated with the development of an organic filter cake over the fabric.  As the filter cake 
develops treatment of TPH and Phosphorus is improved.   
 
DIN removal efficiencies and effluent EMCs reveal poor performance and high effluent 
concentrations relative to influent values indicating that this system offers no identifiable 
treatment for dissolved inorganic nitrogen.  
 
  

                                                 
4 Five of the seven events exceeding the water quality design flow had poor performance: 9/9/2007, 12/24/2007, 
6/20/2008, 7/23/2008, 4/21/2009 
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6.2 Particle Size Distributions (PSD) & Sediment Accumulation 
 
Particle size information for 4 influent events was determined by composite samples obtained 
with an auto‐sampler and analyzed by laser diffraction. Particle size ranges in the influent range 
from 0.01 mm to 0.12 mm, with the median particle size around 0.038 mm (Figure 12). Influent 
and effluent PSD characterization are created using the same sampling methods.  The d15, d50, 
and d85 runoff particle sizes are 0.015mm, 0.044mm, and 0.130mm respectively.  These values 
represent the mean runoff values for 2006 – 2008.   

 
Figure 13: Influent particle size distributions by auto‐sampler and laser diffraction for 4 storms 

 
Sediments captured by the Isolator Row® were sampled and analyzed by dry sieve and 
hydrometer PSD analysis.  Grab samples taken at 1 and 2 year monitoring intervals, along the 
longitudinal centerline at 2 foot and 30 foot locations from the inlet were weighed, dried, and 
put into a sieve set and shaker.  The sieves used were 2mm, 850µm, 425 µm, 250 µm, 150 µm, 
and 75 µm.  Figure 13 presents PSD and hydrometer test results of these sediment samples.    
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Figure 14: PSD of sediment grab samples taken at 2 feet and 30 feet from the inlet to the Isolator Row. 

 
Depth of sediment accumulation was measured at the same time the sediment grab samples 
were taken.  Comparison of the PSD results taken at the influent by the auto‐sampler and by 
grab sample at 2 feet from the inlet to the chamber show that the sediments filtered out by the 
system are approximately a magnitude larger at the d50.  The data also illustrates a longitudinal 
differentiation in particle settling in the chamber with larger diameter particles settling toward 
the front of the system and smaller diameter particles settling toward the back.   Figure 15 
shows depth of sediment across the longitudinal profile of the system from 2 feet to 30 feet 
from the inlet.  The chart shows a consistent sediment depth over the 2 year monitoring period 
except at the 30 foot mark.  An increase in depth at the 10 foot mark represents consistent 
sediment deposition due to flow dissipation.  At the 30 foot mark there is an increase in 
sediment depth from 0.25 in to 1.17 in.  This is likely due to sediment being pushed towards the 
back of the system as it experiences more intense events.  
 
The total sediment accumulation of 1.2 inches from September 2006 September 2009, is nearly 
half of the manufacturers recommended depth for maintenance (3 inches). By this measure, it  
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Figure 15: Record of sediment depth inside the StromTech Isolator Row at 1 and 2 year monitoring intervals.   

would take another 3 years of operation before maintenance would be required, or a total of 6 
years of operation. 

6.4 Analysis of Water Level Drain Down  
 
The rate of water level drain down in the Isolator Row® system is a function of depth of water 
(driving head) and the hydraulic conductivity of the confining layer. Initially the confining layer 
is the geotextile, and then becomes controlled by the development of a filter cake on top of the 
geotextile.  The maximum specific discharge (or hydraulic conductivity) reported here (qmax) is 
calculated as discharge per square foot of filter area value (gpm/ft2) for 12 of the monitored 
storms and is plotted in Figure 16. The bypass weir elevation as measured from the bottom of 
the chamber (27.7 in), the top of Isolator Row® chamber (30.0 in), and a sandy soil (8 in/hr or 
0.08 gpm/ft2) are plotted  for reference. The plot indicates reduction in filter capacity over time. 
Figure 17 plots qmax along with the recorded maximum water depth within the Isolator Row® 
chamber for each of the 12 storms.  Drain down for 12 storms are attached as Appendix A.  
These drain down plot the effluent flows along the left y‐axis and water level and stage‐
discharge along the right y‐axis versus time.  Note, the stage‐discharge values have been scaled 
up by a factor of 10 in order to display clearly. 
 
Rate and trend of clogging was examined by monitoring of drain down for events at or near the 
maximum treatment flow rate.  The maximum treatment flow rate for the system was 
calculated for seven events when in‐system depths were at or near the maximum depth as 
regulated by the bypass (27.7 inches). Figure 16 illustrates the seven events of maximum 
treatment flow rate versus qmax, and a linear regression trendline. Examination of the linear  
regression shows a relatively weak correlation (r2=0.337) due largely to the limited  number of  
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Table 6: Tabular values for in‐system hydraulic conductivity calculations   

 
 
events where maximum depth at or near bypass was observed (seven of twelve). The 
regression was only applied to these seven events were driving head would all be nearly 
equivalent. Hydraulic conductivity is dependent on driving head and therefore needs to be 
constant. 
 
For comparative purposes, the linear regression was solved for a condition where the filter 
efficiency would be equal to a sandy soil reference condition. Given the current trendline, the 
filter will have reduced to the reference condition (sandy soil) by September 2010, 4 years after 
installation (September 2006). This point does not necessarily indicate the need for 
maintenance, but does indicate an 89% reduction in filter efficiency by September 2010. This 
maintenance requirement point could be determined by monitoring of water quality and 
occurrence of bypass. This is not the same as a reduction in initial maximum treatment flow 
rate. That point is not known for the starting condition, but was determined from 12/2007‐
6/2009. 
 

 

Storm Date 

Effluent 
Peak 
Flow 
(gpm) q max

max depth 
(in)

q max / max 
depth Season

Antecedent 
Dry Period 

(days)
7/4/2007 80.8 0.53 20.88 0.31 Summer 13.0
12/24/2007 110.4 0.73 27.48 0.35 Winter 2.5
12/29/2007 26.0 0.17 18.00 0.12 Winter 1.5
5/31/2008 7.0 0.05 21.36 0.04 Spring 3.5
11/13/2008 23.5 0.16 18.96 0.12 Fall 3.5
12/10/2008 64.4 0.43 24.72 0.25 Winter 0.5
4/3/2009 73.8 0.49 29.52 0.22 Spring 0.5
5/5/2009 56.8 0.38 28.80 0.20 Spring 3.5
5/27/2009 32.5 0.21 27.96 0.12 Spring 9.0
6/9/2009 13.9 0.09 13.08 0.19 Spring 7.5
6/11/2009 82.2 0.54 29.76 0.28 Spring 1.5
6/18/2009 91.9 0.61 30.84 0.33 Spring 3.5
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Figure 16: Plot of the stage‐discharge and maximum water level measured for 12 monitored storm events.  Also 
plotted are the hydraulic conductivity of an HSG A soil and relative elevations of the bypass weir wall and the 
top of the Isolator Row chamber all as horizontal lines.  

 

 
Figure 17:  Plot of the stage‐discharge and maximum water level measured for 7 monitored storm events with 
equal system depths (elevation of weir wall crest +/‐ 3 in.).  A trendline showing gradual decline in q max is 
plotted with its regression equation.  
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6.5 INDIVIDUAL STORM REPORTS 
Individual storm reports (ISR) are presented for two storms, May 5, 2009 and June 18, 2009. 
The ISR’s illustrate performance, with respect to storm characteristics, and provide detailed 
information on storm coverage and sampling . Both storms exceeded the design flow rate of 
448 gpm. The May5, 2009 storm was a relatively clean storm with influent TSS =23 mg/l, good 
removal performance was observed at 78%, and an effluent concentration of 5 mg/l. This is 
quite good considering both the high flow and low concentration. The June 18 storm had a high 
influent concentration TSS=260 mg/l, a 97% removal performance, and 9 mg/l effluent 
concentration was observed. Both events were less than 10 mg/l, commonly considered to be 
the lowest reasonable treatment threshold, sometimes referred to as irreducible 
concentration5. 
 
 
7.0 SUMMARY AND CONCLUSIONS 
A five chamber configuration of the StormTech Isolator Row® showed strong water quality 
treatment performance for the three year installation. Sediment (TSS and SSC) performance 
and effluent EMCs reveal strong performance and low effluent concentrations that do not vary 
significantly across fluxuations in loading concentration, seasons, or time. The influent sediment 
concentrations for the period of monitoring were TSS median =32.0 mg/l, an average of 73.0 
mg/l ±76.0, and for SSC a median =160.0 mg/l, and an average of 166.7 mg/l ±132.9 was 
observed. A median effluent concentration of TSS=12.0 mg/l, an average of 14.0 mg/l ±14.0, 
and a median removal efficiency of 83% was observed. A median effluent concentration of 
SSC=8.0 mg/l, an average of 9.6 mg/l ±7.9, and a median removal efficiency of 91% was 
observed. Five of the seven events with poor performance were attributed to events exceeding 
the water quality design flow (WQF=1 cfs). Metals performance as measured by TZn increased 
from 53% for year 1 to 81% removal by the end of year 2.   TPH performance was very strong at 
91% removal and TP removal was modest at 33%. As would be expected for non‐vegetated 
filtration systems, dissolved inorganic nitrogen (DIN = NO3, N02, NH4) removal efficiencies and 
effluent EMCs reveal poor performance and high effluent concentrations relative to influent 
values. After 3 years of installation, sediment depths had accumulated to 1.2 in, only half of the 
manufacturers recommended depth for maintenance (3 inches). Presumably treatment 
performance will continue to improve with increase filter cake development, as will incident of 
bypass.  

                                                 
5 Schueler, T. (2000). "National Pollutant Removal Database: for Stormwater Treatment Practices." Center for 
Watershed Protection. 
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General Information 
Site: University of New Hampshire Stormwater Center, Durham, NH
System Description: 5 x 40 Stormtech Infiltation Chamber
Event Date: 5/5/2010
Date of Last Maintenance: Never been maintained. Installed September 2006
Antecedent Conditions: 3.5 days

Hydrology Influent Effluent Bypass
Total Precipitation (in): 0.72
Peak Flow, (gpm): 521 57 246
Total Runoff Volume (gal): 54,180 36,139 15,281
SF Vol. Coverage (nearest 10%): 99.9% 100.0%

Event Hydrograph

Analytical
Number of Aliquots Parameter Influent RDL Effluent RDL RE%
Influent: 200 TSS (mg/L) 23 2 5 1 78%
Effluent: 129 TPH-D (ug/L) 310 290 < 330 330 99%

DIN (mg/L) 0.40 0.1 0.60 0.1 -50%
TZn (mg/L) < 0.05 0.05 < 0.05 0.05 BDL
TP (mg/L) 0.04 0.01 0.03 0.01 25%

May 5, 2009
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General Information 
Site: University of New Hampshire Stormwater Center, Durham, NH
System Description: 5 x 40 Stormtech Infiltation Chamber
Event Date: 6/18/2009
Date of Last Maintenance: Never been maintained. Installed September 2006
Antecedent Conditions: 3.5 days 

Hydrology Influent Effluent Bypass
Total Precipitation (in): 1.46
Peak Flow, (gpm): 590 92 100
Total Runoff Volume (gal): 42,092 38,295 1,398
SF Vol. Coverage (nearest 10%): 94.2% 100.0% 100.0%

Event Hydrograph

Analytical
Number of Aliquots Parameter Influent RDL Effluent RDL RE%
Influent: 240 TSS (mg/L) 260 1 9 1 97%
Effluent: 150 TPH-D (ug/L) < 400 400 < 300 300 BDL

DIN (mg/L) 0.30 0.1 0.20 0.1 33%
TZn (mg/L) 0.020 0.01 BDL 0.01 99%
TP (mg/L) 0.02 0.01 0.02 0.01 0%

June 18, 2009
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 APPENDIX A:  DRAIN DOWN AND FILTER CAPACITY PLOTS FOR 12 MONITORED STORM 
EVENTS. 
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APPENDIX B: MANUFACTURERS PRODUCT SPECIFICATIONS, DRAWINGS, GENERAL NOTES, 
OPERATIONS AND MAINTENANCE MANUAL   











Isolator™ Row O&M Manual
StormTech® Chamber System for Stormwater Management



1.1 INTRODUCTION
An important component of any Stormwater Pollution
Prevention Plan is inspection and maintenance. The
StormTech Isolator Row is a patent pending technique
to inexpensively enhance Total Suspended Solids (TSS)
removal and provide easy access for inspection and
maintenance.

1.2 THE ISOLATOR™ ROW 
The Isolator Row is a row of StormTech chambers, either
SC-740 or SC-310 models, that is surrounded with filter
fabric and connected to a closely located manhole for
easy access. The fabric-wrapped chambers provide for
settling and filtration of sediment as storm water rises in
the Isolator Row and ultimately passes through the filter
fabric. The open bottom chambers and perforated side-
walls allow storm water to flow both vertically and horizon-
tally out of the chambers. Sediments are captured in the
Isolator Row protecting the storage areas of the adja-
cent stone and chambers from sediment accumulation.

Two different fabrics are used for the Isolator Row. A
woven geotextile fabric is placed between the stone
and the Isolator Row chambers. The tough geotextile
provides a media for storm water filtration and provides
a durable surface for maintenance operations. It is also
designed to prevent scour of the underlying stone and
remain intact during high pressure jetting. A non-woven
fabric is placed over the chambers to provide a filter
media for flows passing through the perforations in the
sidewall of the chamber.

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

1.0 The Isolator™ Row

The Isolator Row is typically designed to capture the
“first flush” and offers the versatility to be sized on a vol-
ume basis or flow rate basis. An upstream manhole not
only provides access to the Isolator Row but typically
includes a high flow weir such that storm water flowrates
or volumes that exceed the capacity of the Isolator Row
overtop the over flow weir and discharge through a
manifold to the other chambers. 

The Isolator Row may also be part of a treatment train.
By treating storm water prior to entry into the chamber
system, the service life can be extended and pollutants
such as hydrocarbons can be captured. Pre-treatment
best management practices can be as simple as deep
sump catch basins, oil-water separators or can be inno-
vative storm water treatment devices. The design of 
the treatment train and selection of pretreatment devices
by the design engineer is often driven by regulatory
requirements. Whether pretreatment is used or not, the
Isolator Row is recommended by StormTech as an
effective means to minimize maintenance requirements
and maintenance costs.

Note: See the StormTech Design Manual for detailed
information on designing inlets for a StormTech system,
including the Isolator Row.

ECCENTRIC
HEADER

MANHOLE
WITH

OVERFLOW
WEIR 

STORMTECH
ISOLATOR ROW

OPTIONAL 
PRE-TREATMENT

OPTIONAL 
ACCESS STORMTECH CHAMBERS

StormTech Isolator Row with Overflow Spillway 
(not to scale)

Looking down the Isolator Row from the manhole opening, woven
geotextile is shown between the chamber and stone base.



2.0 Isolator Row Inspection/Maintenance

Call StormTech at 888.892.2694 or visit our website at www.stormtech.com for technical and product information.  3

Maintenance is accomplished with the JetVac process.
The JetVac process utilizes a high pressure water noz-
zle to propel itself down the Isolator Row while scouring
and suspending sediments. As the nozzle is retrieved,
the captured pollutants are flushed back into the man-
hole for vacuuming. Most sewer and pipe maintenance
companies have vacuum/JetVac combination vehicles.
Selection of an appropriate JetVac nozzle will improve
maintenance efficiency. Fixed nozzles designed for cul-
verts or large diameter pipe cleaning are preferable.
Rear facing jets with an effective spread of at least 45”
are best. Most JetVac reels have 400 feet of hose allow-
ing maintenance of an Isolator Row up to 50 chambers
long. The JetVac process shall only be performed on
StormTech Isolator Rows that have AASHTO class 1
woven geotextile (as specified by StormTech) over
their angular base stone.

2.1 INSPECTION
The frequency of Inspection and Maintenance varies 
by location. A routine inspection schedule needs to be
established for each individual location based upon site
specific variables. The type of land use (i.e. industrial,
commercial residential), anticipated pollutant load, per-
cent imperviousness, climate, etc. all play a critical role
in determining the actual frequency of inspection and
maintenance practices.

At a minimum, StormTech recommends annual inspec-
tions. Initially, the Isolator Row should be inspected every
6 months for the first year of operation. For subsequent
years, the inspection should be adjusted based upon
previous observation of sediment deposition. 

The Isolator Row incorporates a combination of standard
manhole(s) and strategically located inspection ports
(as needed). The inspection ports allow for easy access
to the system from the surface, eliminating the need to
perform a confined space entry for inspection purposes. 

If upon visual inspection it is found that sediment has
accumulated, a stadia rod should be inserted to deter-
mine the depth of sediment. When the average depth 
of sediment exceeds 3 inches throughout the length of 
the Isolator Row, clean-out should be performed.

2.2 MAINTENANCE
The Isolator Row was designed to reduce the cost of
periodic maintenance. By “isolating” sediments to just
one row, costs are dramatically reduced by eliminating
the need to clean out each row of the entire storage
bed. If inspection indicates the potential need for main-
tenance, access is provided via a manhole(s) located
on the end(s) of the row for cleanout. If entry into the
manhole is required, please follow local and OSHA rules
for a confined space entries. 

2FT MIN.
SUMP

COVER ENTIRE ROW WITH AASHTO M288 
CLASS 2 NON-WOVEN GEOTEXTILE
SC-740 — 8' WIDE STRIP
SC-310 — 5' WIDE STRIP

STORMTECH 
ENDCAP

INSPECTION PORT 
LOCATION PER 
ENGINEER'S DRAWING

CATCH 
BASIN

OR
MANHOLE

12" MIN ID 25" MAX OD PIPE
SET 1.5" FROM BOTTOM
OF CHAMBER

WOVEN GEOTEXTILE THAT MEETS AASHTO M288 CLASS 1 
REQUIREMENTS, BETWEEN STONE BASE AND CHAMBERS
SC-740 — 5'-6' WIDE STRIP
SC-310 — 4' WIDE STRIP

StormTech Isolator Row (not to scale)

Examples of culvert cleaning nozzles appropriate for Isolator Row
maintenance. (These are not StormTech products.)



Step 1) Inspect Isolator Row for sediment
A) Inspection ports (if present)

i. Remove lid from floor box frame
ii. Remove cap from inspection riser
iii. Using a flashlight and stadia rod,

measure depth of sediment and
record results on maintenance log.

iv. If sediment is at, or above, 3 inch
depth proceed to Step 2. If not
proceed to step 3.

B) All Isolator Rows
i. Remove cover from manhole at

upstream end of Isolator Row 
ii. Using a flashlight, inspect down Isolator Row through outlet pipe

1. Mirrors on poles or cameras may be used to avoid a confined space entry
2. Follow OSHA regulations for confined space entry if entering manhole

iii. If sediment is at or above the lower row of sidewall holes (approximately 3 inches) proceed to Step 2. 
If not proceed to Step 3. 

Step 2) Clean out Isolator Row using the JetVac process
A) A fixed culvert cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable
B) Apply multiple passes of JetVac until backflush water is clean
C) Vacuum manhole sump as required

Step 3) Replace all caps, lids and covers, record observations and actions

Step 4) Inspect & clean catch basins and manholes upstream of the StormTech system

StormTech products are covered by one or more of the following patents:  U.S. Patents: 5,401,459; 5,511,903; 5,716,163; 5,588,778; 5,839,844;  
Canadian Patents: 2,158,418   Other U.S. and Foreign Patents PendingPrinted in U.S.A. 
© Copyright. All rights reserved. StormTech LLC, 2004 S090104-1

3.0 Isolator Row Step By Step Maintenance Procedures

4

2
1) B) 1) A)

StormTech Isolator Row (not to scale)

Stadia Rod Readings
Fixed point Fixed point Sediment

Date to chamber to top of Depth Observations/Actions Inspector

bottom (1) sediment (2) (1) - (2)

3/15/01 6.3 ft. none New installation. Fixed point is Cl frame at grade djm
9/24/01 6.2 0.1 ft. Some grit felt sm
6/20/03 5.8 0.5 ft. Mucky feel, debris visible in manhole and in rv

Isolator row, maintenance due
7/7/03 6.3 ft. 0 System jetted and vacuumed djm

Sample Maintenance Log

20 Beaver Road, Suite 104     Wethersfield     Connecticut     06109   

860.529.8188     888.892.2694     fax 866.328.8401 www.stormtech.com         




