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September 4, 2014

Robert Cooper, PE

Virginia Department of Environmental Quality
Stormwater BMP Technical Specialist

29 East Main Street

Richmond, 23218

RE: ADS/Stormtech Isolator Row Appeal

Robert,

Per your request, attached is a copy of the raw test data from the City of Charlotte - Cherry Gardens Test Site.
I have also excerpted the relevant pages from their final report to make it easy to correlate the raw test data
and the data that is presented in the report.

The City of Charlotte study is one of the most comprehensive studies of an installed StormTech Isolator system.
The probability plots they have provided take the raw data that you have requested, and put it intfo a summary
that provides statistically meaningful charts that support the stated removal rates of 37.1% TN; 68.1% TP and
89.6% TSS.

| respectfully request the State of Virginia re-evaluate the artificially low removal rate that was granted for the
ADS/StormTech Isolator row. The approvals we have elsewhere throughout the Country have been 40% TP (or
greater) for this manufactured BMP device. The 30% removal rate that has been published is already causing
confusion as it differs dramatically from many existing approvals like our Prince William County approval for 40%
TP.

Thanks in advance for your consideration of this request.

Best,

ik ey

Chuck T. Lacey, Jr. PE
Engineering Product Manager
301.875.8535

ADVANCED DRAINAGE SYSTEMS, INC. 4640 TRUEMAN BOULEVARD, HILLIARD, OH 43026 TEL: 614 / 658-0050 800 / 733-7473
HTTP://I WWW.ADS-PIPE.COM
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Cherry Gardens Apartments — Storm Tech - Final Monitoring Report

: # of paired % P- Significant
Dl IS sarxf’ples (mglli?nuxe'arllttes) (mf:df?nuvealll:es) Reduction | Value ;5:1 0.05

Ammonia

Nitrogen mg/L 14 0.32 0.09 71.5% | 0.0182 Y
Nitrite + Nitrate mg/L 14 0.28 0.35 0% | 0.9713 N
TKN mg/L 13 1.10 0.45 59.5% | 0.0001 Y
Total Nitrogen mg/L 13 1.24 0.78 37.1% | 0.0001 Y
Total Phosphorus | mg/L 14 0.19 0.06 68.1% | 0.0001 Y
SSC mg/L 13 98.0 5.90 9495 | 0.0017 Y
TSS mg/L 14 54.0 5.60 89.6% | 0.0001 Y
Turbidity NTU 13 18.0 6.85 61.9% | 0.0001 Y
Chromium ug/L 14 2.11 x X * *
Copper ug/L 14 10.20 9.50 0% | 0.6047 N
Lead ug/L 14 1.55 * * * *
Zinc ug/L 14 54.50 13.0 76.1% | 0.0001 Y

* Data set contained too many non-detect values to accurately calculate summary statistics or provide statistical analysis

Figure 6: Cherry Gardens Apartments — Storm Tech Chambers - Data Analysis Results

CONCLUSIONS

The results of the data analysis for the Storm Tech Chambers SCM showed statistically
significant event mean concentration reductions of the median values of various parameters,
including Ammonia Nitrogen by 71.5%; TKN by 59.5%; Total Nitrogen by 37.1%; Total
Phosphorus by 68.1%; Suspended Sediment Concentration (SSC) by 94%; TSS by 89.6%;
Turbidity by 61.9%; and Zinc by 76.1%. While all parameter data collected and analyzed under
the Pilot SCM Program is vital for water quality management efforts, one of the most important
parameters for evaluating SCM performance is Total Suspended Solids (TSS) and the percent
removal efficiency thereof This is because the City’s NPDES MS4 Stormwater permit requires
that SCMs (BMPs) be capable of achieving a target removal efficiency of 85% for TSS and data
evaluated under the Pilot SCM Program can assist in determining whether or not a particular
SCM is approved for use within the City’s Local BMP manual.

For this particular study site, the Storm Tech Chambers showed excellent removal of TSS at a
statistically significant event mean concentration reduction of 89.6%. It should be noted that the
watershed draining to the SCM was very small at 0.41 acres and produced a median inflow
volume of 821 cf for monitored events. In addition, landscaped areas around the site parking lot
likely would have produced increased mput of sediments to the parking lot during heavy rain
events due to their graded slopes toward the parking lot, and thus raising median influent TSS
values. Mulch materials were noted on the parking lot surface during several site visits during
the study period, which would support this assumption.

While this study yielded a positive result in the evaluation of TSS removal, more performance
monitoring study of the Storm Tech Chambers SCM will be needed within the City’s Pilot SCM
program to adequately determine the performance capabilities of this SCM within other varying
watershed sizes and land use types.



Cherry Gardens Apartments — Storm Tech - Final Monitoring Report

Probability Plot of TN (mg/L)

Lognormal

Percent
8

Site
® Inflow
B Outflow

TN(mg/L)

Project: Cherry Gardens
Blue lines indicate multiple detection limits.
*indicates observation below detection limit

10

28




W‘S‘q‘@% Cherry Gardens Apartments — Storm Tech - Final Monitoring Report
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W\S\ﬁ%}{ Cherry Gardens Apartments — Storm Tech - Final Monitoring Report
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Cherry Gardens Influent
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Cherry Gardens Influent
CGE
I

Dizcharge (1551_85 cf):0.00 Sample Event (75 SU:
1

Rainfall {1.400 in}. Level (0.049 ft).0.02

0.35+

0.30+

0.15

0.10

0.05+

ﬂ.ﬂﬂ ('J Wl T
0.4+
0,3

=
0.2

0.1 1
0.0

—0.3

jl 4+ 02=

f'\"".ﬁ\#%rf- w—.‘““?rf?*“"‘J 1\ru I

| T 1 | | 1 1 e + 0.0
3IPM GFM aPM 19Wed  2AM GAM a4aM 12FM IPM GPM apPmM 20 Thu
18 Tue Oet 2011 1082017 12:49:00 PM = 1002002011 12:00:00 &k

T




101252011 14:05, 0.00D

Discharge (1514.94 cf):0.00

Sample Event (71 SU):

Cherry Gardens Influent
CcGl
1

Rainfall {1.320 in):

Level (0.055 fi):0.02

1.0+

0.9

0.8

0.7+

0.6+

0.5

0.4+

0.3+

0.2

cfs
TTTTTTTTT T TTTT T TTTITT I T TT T I T T T T T TTT T TTT T I T T TT I T T TT ITTT

b &

0.0

T Tt

—0.4

—0.2

LT T T T I T |

|
BAM 9AM
11 Tue Oct 2011

|
12PM

|
IPM

| | | |
BRI aPM 12 Wed JAM
10/1172011 5:59:00 AM - 101272011 2:20:00 PM

|
BAM

|
9AM

|
12PM

Y



1.2

Dizcharge (129216 «fy0.00

Cherrv Gardens Influent
CGl

Sample Event (42 SU)y:

Level (0.075 f):0.05

i Rl
1.0+
0.8
0.8
0.7+
£ 0.6+
0.5
0.4-
0.3+
0.2

0.1+

0.0

|
GPM
2Fn Sep 2011

|
AFM
020242011 5:54:00 PM - 02/03/2011 12:13:00 AM



Discharge (838 673 cf:0.00
|

Cherry Gardens Influent
O

Sample Event (34 SU):

Rainfall (0.000 in).0.00 Level (0,025 ft).0.00

07+

06+

05+

04+

cfs

031
0.2+

0.1+

0.0

1.04
0.5
£ 0.0+
-0.54

| A

— 0.4

—0.2

| ) I:lr h|

00

-1.':"|I|_|_lll.

1
&M 12PM 3
3 Tue May 2011

P

N |_|. 1 l L |_‘P'II\‘_I'|"| 1 |\v- T""|"""'r T I'"r“'-l |"-"I T— | ST { i |—"'If""|'-"|"'T-“T""r it

BF'M

E'F'I'.I'I 4Wed 3N".-'I EAM QAM 12Ff'.-'1 EnPM BF‘M QF'M 5 Thu 3AM  GAM
05/03/2011 6:57:00 AN - 05/05/2011 6:57:00 AM



Cherry Gardens Influent
CGI
e

Dizcharge (351.291 cf):0.00 Sample Event (10 SU):
i

Rainfall {0,280 in).0.00 Level (0.023 f1).0.01

0.11

0104

0.09-

0.08+

0.07 4
2006+
o

0.05-

0.04 +
0.03 +
0.02 1

0.01 +

i
Yy T
0.00 S il Tl

W

0.057

[\

0.04 -

0,03 +
=

0,02+

0.01 4 IﬂllI
0,00 1 | I - | L | L I I M1'-1_\""—"'-,_'-"-\-'|_"‘"\~’I_‘_"“'"""‘I\’VJlk\h‘"—“f’“—"I

#

] T ]
GPM aPM £ Tue 34N GAM g4 12PM 2PM

4 Mon &pr 2011 040472011 4:22:00 PM - 04/05/2011 4:22:00 PM



CGI

Flowlink 5
Lewvel (0037 f):0.03 d (492 296 cf):0.00 Sample Event (12 SU):
026+
020+
L 015+
010+
005+ K} (l\
~ Ln.ul..u.hi .IL‘.\_-‘v
n_ﬂﬂlllllllllllllll :"|ll|ll|II|II|II|II|I|||II|I

I T T ] I T T ] T T ]
3AM 6ANM SANM 12ZPM 3PM S 6PM 2PM 10 Thu 3AM  8AM  28M 12PM 3PM 6P SPM 11 Fri
2 Wed Mar 2011 Q3092011 12:00:00 AM - 03M1/2011 12:00:00 AM



Gl
Flowlink 5

Level (0.036 f):0.01 o (243,864 cf)0.00 Sample Event (30 SUj:

0.224

0.20

012

016+

0.14 4

0.12+
4=

0.10+

0.08

0.06

0.04

) o dehbn kil s Ak

0.02

ﬂﬂﬂ | : | i | i i Al | | i i B, N IS Tl | TR | | | | i i | i

I 1
5 Sat & Sun T Mon
Mar 2011 030442011 8:00:00 PM - 03£07/2011 :00:00 PM



Gl
Flowlink 5

Lewvel (0.036 f):0.00 d (157469 ¢f:0.00 Sample Event (52 SU):

0.55

0.50+

045+

0.40+

0,351

0,30+

4=
0.26 1

0.20+

015+

010+

0.0B6+

0.00
EFI‘M GFPM EF:'M 1 1lua ﬂ-ﬂ:uM GAN SaM 12PM
28 Mon Feb 2011 02/28/2011 12:00:00 PM - 03/01/2011 12:00:00 PM



Lavel (0.036 f):0.00

Gl
Flowlink 5

d {549.516 ¢f):0.00

Sample Event (18 SU):

025

020+

015

010
0.05—+
I hd A hRLLR 'L\\_“‘-\_
| _\nuh\r""‘"w
ﬂﬂﬂ T I : : i I | | : | | I | | I I I
aFPM 2 Wed 3AM &AM SAM 12PM IPM

1 Tue Feb 2011

02/01/2011 &:00:00 PM - 02/02/2011 &:00:00 PM

BPM



CGI

Flowlink 5
0.35T Ll ‘mﬁ}:”-““ Discharge maﬂ cf):0.00 Sample Event (53 SU}:
0.30 —;
0.25 —;
0.20 —E

015+

|
\

0.00

T I I
26 Wed 27 Thu 28 Fri
Jan 2011 01252011 12:00:00 PM - 01/28/2011 12:00:00 PM



CGI

Flowlink =
I | m—4
Lewvel (0014 fi)-0.00 d {(140.708 cf):0.00 Sample Event (3 SU):

Q.13

0,12+

0.11+

010+

0.09+

0.08+

007+

0.06 -

0,05+

0.04 1

002+

0.02+

0.01

0.00

Bt ﬂ"{ ﬂjw.m. MW

|
3P EF‘M 8FM IZSun E.AI'I.H 'EA.I'I.H Qﬁl'u'l 12PM EPM EPM QPI'u'I ISI'I.I'Ion SP.I.I'I EP.M E:l.ﬂ.l'ul

11 Zat Dec 2010 121142010 12:00:00 PM - 1211 3£2010 12:00:00 PM

12PM



Level (0.015 f):0.00

CG1
Flowlink 5

Discharge (95 371 ef):0.00

Sample Event (1 SU):

018+

0,16+

.14+

0124

& 0,10

0.08

0.06

0.04

0,02+

0.00

| I 1 ] ] | | 1 ] ] 1 1

30 Tue Mov 2010

I | |
3AM &AM SAM
11/30/2010 6:00:00 PM - 12/01/2010 &:00:00 PM

]
12FPM

JPM

6PM



Cherry Gardens Effluent

CGE
e— [a]
Discharge (2727.57 cf).0.00 Sample Event (90 SU).
- I

Rainfall (1.850 in):0.00

Level (0.083 ft):0.08

1.04

0.9+

0.8

0.7+

0.6+

£ 054

E

0.4

0.3+

0.2+

0.1+

0.0

FRTVFIVEIVITVIRT VY WA W O OF Wy

&

0.2

0.1+

-

—0.4

—0.2

0.0

8 Tue May 2012

I P N | | P,

3PM BPM 8PM 9 Wed 3AM
05/08/2012 12:15:00 PM - 05/09/2012 11:54:00 AM

]
|
B8AM

0.0



Cherry Gardens Effluent
CGE

Discharge (741.795 cf:0.00 Sample Event (25 SU):
.

Rainfall (0.200 in).0.00 Level (0,032 /).0.06

0.07 4

0,06 -

0,08 -

Q.04 4
L

of

0.03

0.024

0.01

000 | !._“.m‘“:\{“"“x
P

0.0204 0.20

- —0.15

R

00154

S 0010 010 =
—0.05

0.00

0.005 - \x\w\

0,000 .-LI—.J L,-Jll.-t,—..ll :IIIII |I||I||||_“|h|.=||.-i.||ll

1
2AM SAM 2aM 12PM 3PM GPM 9PM 20 Meon  3AM GAM aamM 12PM
19 Sun Feb 2012 0232012 1:04:00 AM - 0272002012 2:16:00 PM

sNINENENEENINI NN NN




Cherry Gardens Effluent
CGE

Discharge (165 881 cf:0.00 Sample Event (8 SU):
1

Rainfall (0.270in).0.00 Level (0.011 f).0.01

0.022
0.020+
0.018+
0.016+
0.014
00124
o
0,010+
0.008
0,006 -
0,004

0.002

0.000
0,020

m‘\\

J \ 0,10

\’\ - 0.05

TR NN NN I I I T SR NN N N I L 1 I ] I-\.L‘al T I N T N B I ] 0.00
JAM GAM

T T T 1 T T
GAM gAM  12ZPM 3PM GPM gPM - B Sun gAaM  1ZPM 3FM GPM
4 Sat Feb 2012 20402012 5:40:00 AM - 02/05/2012 8:28:00 PM

0015+

S 0.010

0.005
0.000

S LTTTITTITTITITTITITITTd TT1T1rrrrirTrrir rrrrrrr T T T T T r T T T e T T I T T I I T T




Cherry Gardens Effluent
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CGE

Dizcharge (872.841 cf:0.00 Sample Event {34 SU):
[E=5]

Rainfall (0,280 in).0.00 Level (0.041 /).0.00

0.055+
0.060+
0.045-
0.040+
0.035+
00304
0,025
0020+
0,015+
0.010+

0.005+

0.000

0.04 gl

—0.10

=

0.02+
—0.05

|

0,00 -1— ' | ,
5 Tue & Wed
Apr 2011 O 04720117 4:09:00 PM = 04072011 1:09:00 &M

0,00

=]
— ]
=
=
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CGEE
Flowlink 5

Levsal {(0.014 f):0.00 Dizcharge (91.275 ¢f):0.00 Sample Event (0 SU):
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Level (0.020 f):0.00
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Flowlink 5
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Sample Event (2 SU):
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CGE
Flowlink 5

Level (0.041 ft):0.00 Discharge (692.2329 cf):0.00 Sample Event (23 SUj:
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