


Gravel Wetland Sand Filter

Tree Filter
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Watershed approach for a small urban suburb

New Hampshire
K Coastal Watershed
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Performance analysis of two relatively
small capacity urban retrofit stormwater
controls
















Sizing Details

Actual | conventi |Rain Event| Sizing

System | WQV (cf
ystem | WQV{(ch) |\ avich) ' Method

SGWSC-1 Bawa-Y¥, 720 10% 0.10 Static

IBSCS-2 1,336 310 23% 0.23 Dynamic

wQV = (i) x IA

12
Dynamic Bioretention Sizing Static SGW System Sizing
df
Af =Vwgq * Q = CdA\/2gh

(i(hf + df)tf)
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Performance Data SGWSC-1

Pollutant Statistic Influent Effluent Pollutant Statistic Influent Effluent
1 L5 13 n 9 9
mean 107 17 mean 0.03 0.01
DL 1 l DL 0.01 0.01
ER 4% ER 76%
158 o) | AvGRE sz | | AvGRE $4%
Median RE %% Median RE 75%
3D 197 17 8D 0.03 0.01
Cv L84 0.99 Cv Q.91 .75
1 LS 15 n 13 15
mean 2.1 1.3 mean 0.27 Q.11
DL 0.5 0.5 DL 0.01 0.01
ER 9% ER 8%
INmgh) - svere 209 | T D)1 voRE 2%
Median RE 23% Median RE 33%
sD Q47 0.40 SD Q.12 0.07
Cv Q23 0.27 Cv 0.43 0.61
1 11 11 n 13 13
mean 0.3 04 mean O.ld 0.07
DL 0.1 .l DL 0.01 0.01
ER =33% ER 3%
DN/l 1 AvGRE 1% | D021 AvGRE 50%
Median RE =17% Median RE 1M
RN 0.2 .3 RN .05 .04
Cv Q.57 0.72 Cv 0.57 0.53

Nole: n —numwbero[sionns; DL —delediion hnil; ER - ellkiency ruliv; AVGRE - average renovel

eficiency; ND = standard deviation; Cv = coefficient of variation
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TS5 TZn N TP

TSS (mg/L) TZn (mg/L) TN (mg/L) TP (mg/L)

Influent Effluent [Influent |Effluent [Influent |[Effluent |Influent |Effluent

42 12 0.02 0.01 2.0 1.4 0.25 0.09
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Performance Data IBSCS-2

Pollutant Statis tic Influent FEffluent Pollutant Statistic Influent FEffluent
n 19 19 n 19 19
mean 106 il mean 0.11 0.02
DL 1 1 DL 0.01 0.01
TSS (mg/L) ER S0% Zn (mg/L) ER 843
AVGRE 73% AVGRE 33%
Median RE 8% Medisn RE 86%
SD o1 28 SD 0.05 0.02
Cv 0.85 1.31 Cv 048 1.06
n 19 19 n 18 18
mean 1.9 1.4 mean .14 0.07
DL 0.5 0.5 DL 0.01 0.01
IN (mg/L) =R 2% I (mg/L) = 2%
AVG RE 19% AVGRE 3%
Medisn RE 21% Medisn RE 4%
SD 0.83 0.53 SD 0.07 0.06
Cv 0.43 0.38 Cv 049 0.85
n 13 13 n 8 8
mean 04 0.4 mean 0.04 0.03
DL 0.1 Q.1 DL 0.01 0.01
DIN (mg/L) ER 0% ro, mg/L) ER 31%
AVGRE -24% AVGRE 27%
Medisn RE e Medisn RE 8%
SD 0.3 0.3 SD 0.02 0.01
Cv 0.38 0.81 Cv Q.44 0.46

Note: n = number of storms; DL = detection limit; ER = efficiency ratio; AVGRE = average removal
efficiency; SD = standand deviation; Cv = coefficiant o fvariation
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Iciencies

Comparative Removal Eff
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These results do not fit in any
current model?
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Pollutant Removal
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BMP Performance Curve: Enhanced Bioretention
Land Use: Medium Density Residential

}{
0 02 04 06 08 1 12 14 16 18 2
Depth of Runoff Treated
| ——TSS —8—TP ----TN —&—Zn - -Volume |

Analyte Depthtxt Modeled RE Measured

TSS 0.1 52 75

TZn 0.1 20 75

TN 0.1 TBD 23

TP 0.1 20 53
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Pollutant Removal
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Land Use: Commercial
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Analyte Depthtxt Modeled RE Measured
TSS
TZn
TN

TP

0.3 78 86
0.3 88 86
0.3 TBD 21
0.3 50 40




Pre-Existing Site
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Field Measured Infiltration Results

Double Ring (in/hr)

1 0.03
2 0.29*
3 0.08*
4 0.46*

DRI Median =0.215 in/hr
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Site Today
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Water Depth (feet)
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Water Depth Probability
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Infiltration Rate (in/hr)

Changing Infiltration Rate
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Infiltrated Volume

 For the 366 day period
— 41.47 in. precip.
— Precip. Volume = 87,300 ft3
— Runoff volume (C =0.92) = 80,330 ft3

— Infiltrated volume = 64,583 ft3 (estimated from water
depth)

— Volume reduction = 80%
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Overall Hydraulic Performance — tree

box filter all data
Volume Reduction - All events
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Overall Hydraulic Performance — tree
box filter showmelt

Volume Reduction - Snowmelt events
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