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FIELD RESISTIVITY DATA



TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

Project: Mill Point Solar Project No.: 411360.GEO1 Project: Mill Point Solar Project No.: 411360.GEO1
Location: Glen, NY Client: ConnectGen Location: Glen, NY Client: ConnectGen
Site Conditions: Dry x_ Wet Ideal Date Completed: 4/30/2021 Site Conditions: Dry x Wet Ideal Date Completed: 4/30/2021
Ambient Temperature: 70°F Operator: N.Lam Ambient Temperature:  70°F Operator: N.Lam
Rain storms previous day- yes Helper: NA Rain storms previous day- yes Helper: NA
Test Electrode Resistance Apparent Test Electrode Resistance Apparent
Spacing L Resistivity Remarks Spacing L Resistivity Remarks
(ft) (Ohms) (Ohm-cm) (ft) (Ohms) (Ohm-cm)
25 12.3 5,889 2.5 12.6 6,032
5.0 9.3 8,943 5.0 9.7 9,326
Line 1 10.0 9.2 17,695 Line 2 10.0 8.8 16,775
20.0 8.5 32,708 20.0 8.7 33,168
50.0 7.0 67,025 50.0 7.2 69,132
Line 1 Direction: N-S Line 2 Direction: X N-S
NE_SW Test Location B1 NE_SW Test Location B1
X E-W E-W
NW-SE NW-SE




TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

Project: Mill Point Solar Project No.: 411360.GEO1 Project: Mill Point Solar Project No.: 411360.GEO1
Location: Glen, NY Client: ConnectGen Location: Glen, NY Client: ConnectGen
Site Conditions: __ Dry_x Wet __ Ideal Date Completed: 4/30/2021 Site Conditions: Dry x Wet Ideal Date Completed: 4/30/2021
Ambient Temperature: 70°F Operator: N.Lam Ambient Temperature: 700 F Operator: N.Lam
Rain storms previous day- yes Helper: NA Rain storms previous day- yes Helper: NA
Test Electrode Resistance Apparent Test Electrode Resistance Apparent
Spacing L Resistivity Remarks Spacing L Resistivity Remarks
(ft) (Ohms) (Ohm-cm) (ft) (Ohms) (Ohm-cm)
25 10.3 4,931 25 17.0 8,139
5.0 6.5 6,262 5.0 9.0 8,646
. Move from B4 due to .
Line 1 10.0 4.2 8,062 access issue Line 2 10.0 51 9,747
20.0 2.7 10,226 20.0 3.1 11,720
50.0 1.8 16,852 50.0 1.9 18,480
Line 1 Direction: N-S Line 2 Direction: X N-S
NE_SW Test Location B5 NE_SW Test Location B5
X E-W E-W
NW-SE NW-SE




TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

Project: Mill Point Solar Project No.: 411360.GEO1 Project: Mill Point Solar Project No.: 411360.GEO1
Location: Glen, NY Client: ConnectGen Location: Glen, NY Client: ConnectGen
Site Conditions: Dry Wet x__Ideal Date Completed: 4/28/2021 Site Conditions: Dry Wet x_Ideal Date Completed: 4/28/2021
Ambient Temperature: 70°F Operator: N.Lam Ambient Temperature:  70°F Operator: N.Lam
Rain storms previous day- No Helper: NA Rain storms previous day- No Helper: NA
Test Electrode Resistance Apparent Test Electrode Resistance Apparent
Spacing L Resistivity Remarks Spacing L Resistivity Remarks
(ft) (Ohms) (Ohm-cm) (ft) (Ohms) (Ohm-cm)
25 14.7 7,038 2.5 14.6 6,990
5.0 7.8 7,469 5.0 8.0 7,622
Line 1 10.0 4.8 9,211 Line 2 10.0 4.7 9,020
20.0 3.0 11,567 20.0 3.2 12,179
50.0 1.8 16,852 50.0 1.7 16,086
Line 1 Direction: N-S Line 2 Direction: N-S
NE_SW Test Location B9 NE_SW Test Location B9
X E-W X E-W
NW-SE NW-SE




TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

Project: Mill Point Solar Project No.: 411360.GEO1 Project: Mill Point Solar Project No.: 411360.GEO1
Location: Glen, NY Client: ConnectGen Location: Glen, NY Client: ConnectGen
Site Conditions: Dry _ Wet x_Ideal Date Completed: 4/28/2021 Site Conditions: Dry Wet x Ideal Date Completed: 4/28/2021
Ambient Temperature: 70°F Operator: N.Lam Ambient Temperature:  70°F Operator: N.Lam
Rain storms previous day- No Helper: NA Rain storms previous day- No Helper: NA
Test Electrode Resistance Apparent Test Electrode Resistance Apparent
Spacing L Resistivity Remarks Spacing L Resistivity Remarks
() (Ohms) (Ohm-cm) (ft) (Ohms) (Ohm-cm)
25 14.2 6,798 25 18.6 8,905
5.0 7.6 7,287 5.0 7.8 7,488
Line 1 10.0 4.2 7,986 Line 2 10.0 4.1 7,928
20.0 2.1 8,043 20.0 2.3 8,732
50.0 1.2 11,682 50.0 1.2 11,490
Line 1 Direction: N-S Line 2 Direction: X N-S
NE_SW Test Location B12 NE_SW Test Location B12
X E-W E-W
NW-SE NW-SE




TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

Project: Mill Point Solar Project No.: 411360.GEO1 Project: Mill Point Solar Project No.: 411360.GEO1
Location: Glen, NY Client: ConnectGen Location: Glen, NY Client: ConnectGen
Site Conditions: Dry Wet x__Ideal Date Completed: 4/28/2021 Site Conditions: Dry Wet x_Ideal Date Completed: 4/28/2021
Ambient Temperature: 70°F Operator: N.Lam Ambient Temperature:  70°F Operator: N.Lam
Rain storms previous day- No Helper: NA Rain storms previous day- No Helper: NA
Test Electrode Resistance Apparent Test Electrode Resistance Apparent
Spacing L Resistivity Remarks Spacing L Resistivity Remarks
(ft) (Ohms) (Ohm-cm) (ft) (Ohms) (Ohm-cm)
25 7.7 3,677 2.5 6.8 3,275
5.0 3.0 2,834 5.0 3.1 2,968
Line 1 10.0 2.0 3,811 Line 2 10.0 1.9 3,658
20.0 1.5 5,822 20.0 1.5 5,654
50.0 1.1 10,054 50.0 1.2 11,011
Line 1 Direction: N-S Line 2 Direction: X N-S
NE_SW Test Location B13 NE_SW Test Location B13
X E-W E-W
NW-SE NW-SE




TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

Project: Mill Point Solar Project No.: 411360.GEO1 Project: Mill Point Solar Project No.: 411360.GEO1
Location: Glen, NY Client: ConnectGen Location: Glen, NY Client: ConnectGen
Site Conditions: Dry Wet x__Ideal Date Completed: 4/28/2021 Site Conditions: Dry Wet x_Ideal Date Completed: 4/28/2021
Ambient Temperature: 70°F Operator: N.Lam Ambient Temperature:  70°F Operator: N.Lam
Rain storms previous day- No Helper: NA Rain storms previous day- No Helper: NA
Test Electrode Resistance Apparent Test Electrode Resistance Apparent
Spacing L Resistivity Remarks Spacing L Resistivity Remarks
(ft) (Ohms) (Ohm-cm) (ft) (Ohms) (Ohm-cm)
25 10.5 5,027 2.5 11.0 5,266
5.0 6.1 5,812 5.0 6.1 5,860
Line 1 10.0 3.8 7,334 Line 2 10.0 3.7 7,124
20.0 2.3 8,847 20.0 2.4 9,115
50.0 1.4 13,788 50.0 1.5 13,884
Line 1 Direction: X N-S Line 2 Direction: N-S
NE_SW Test Location B16 NE_SW Test Location B16
E-W X E-W
NW-SE NW-SE




TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

Project: Mill Point Solar Project No.: 411360.GEO1 Project: Mill Point Solar Project No.: 411360.GEO1
Location: Glen, NY Client: ConnectGen Location: Glen, NY Client: ConnectGen
Site Conditions: Dry x_ Wet Ideal Date Completed: 4/29/2021 Site Conditions: Dry x Wet Ideal Date Completed: 4/29/2021
Ambient Temperature: 70°F Operator: N.Lam Ambient Temperature:  70°F Operator: N.Lam
Rain storms previous day- yes Helper: NA Rain storms previous day- yes Helper: NA
Test Electrode Resistance Apparent Test Electrode Resistance Apparent
Spacing L Resistivity Remarks Spacing L Resistivity Remarks
(ft) (Ohms) (Ohm-cm) (ft) (Ohms) (Ohm-cm)
25 16.6 7,947 2.5 16.4 7,852
5.0 8.4 8,053 5.0 8.2 7,890
Line 1 10.0 4.5 8,694 Line 2 10.0 4.4 8,407
20.0 2.9 10,992 20.0 2.7 10,494
50.0 2.3 22,406 50.0 2.2 21,448
Line 1 Direction: N-S Line 2 Direction: X N-S
NE_SW Test Location B20 NE_SW Test Location B20
X E-W E-W
NW-SE NW-SE




TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

Project: Mill Point Solar Project No.: 411360.GEO1 Project: Mill Point Solar Project No.: 411360.GEO1
Location: Glen, NY Client: ConnectGen Location: Glen, NY Client: ConnectGen
Site Conditions: Dry x_ Wet Ideal Date Completed: 4/30/2021 Site Conditions: Dry x Wet Ideal Date Completed: 4/30/2021
Ambient Temperature: 70°F Operator: N.Lam Ambient Temperature: 700 F Operator: N.Lam
Rain storms previous day- yes Helper: NA Rain storms previous day- yes Helper: NA
Test Electrode Resistance Apparent Test Electrode Resistance Apparent
Spacing L Resistivity Remarks Spacing L Resistivity Remarks
(ft) (Ohms) (Ohm-cm) (ft) (Ohms) (Ohm-cm)
25 8.6 4,098 2.5 7.8 3,753
5.0 5.0 4,749 5.0 5.8 5,563
Line 1 10.0 3.3 6,320 Line 2 10.0 3.0 5,783
20.0 14 5,285 20.0 1.5 5,630
50.0 0.6 6,128 50.0 0.7 6,320
Line 1 Direction: X N-S Line 2 Direction: N-S
NE_SW Test Location B22 NE_SW Test Location B22
E-W X E-W
NW-SE NW-SE




TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

Project: Mill Point Solar Project No.: 411360.GEO1 Project: Mill Point Solar Project No.: 411360.GEO1
Location: Glen, NY Client: ConnectGen Location: Glen, NY Client: ConnectGen
Site Conditions: Dry x_ Wet Ideal Date Completed: 4/29/2021 Site Conditions: Dry x Wet Ideal Date Completed: 4/29/2021
Ambient Temperature: 70°F Operator: N.Lam Ambient Temperature:  70°F Operator: N.Lam
Rain storms previous day- yes Helper: NA Rain storms previous day- yes Helper: NA
Test Electrode Resistance Apparent Test Electrode Resistance Apparent
Spacing L Resistivity Remarks Spacing L Resistivity Remarks
(ft) (Ohms) (Ohm-cm) (ft) (Ohms) (Ohm-cm)
25 8.2 3,916 2.5 8.3 3,950
5.0 4.3 4,127 5.0 5.2 4,960
Line 1 10.0 3.1 5,898 Line 2 10.0 3.5 6,607
20.0 2.2 8,464 20.0 2.7 10,226
50.0 1.5 14,267 50.0 1.9 17,810
Line 1 Direction: X N-S Line 2 Direction: X N-S
NE_SW Test Location B27 NE_SW Test Location B27
E-W E-W
NW-SE NW-SE




TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

TRC Engineers, Inc.
Field Resistivity Testing

Wenner Method

Project: Mill Point Solar Project No.: 411360.GEO1 Project: Mill Point Solar Project No.: 411360.GEO1
Location: Glen, NY Client: ConnectGen Location: Glen, NY Client: ConnectGen
Site Conditions: Dry x_ Wet Ideal Date Completed: 4/29/2021 Site Conditions: Dry x Wet Ideal Date Completed: 4/29/2021
Ambient Temperature: 65° F Operator: N.Lam Ambient Temperature:  65° F Operator: N.Lam
Rain storms previous day- yes Helper: NA Rain storms previous day- yes Helper: NA
Test Electrode Resistance Apparent Test Electrode Resistance Apparent
Spacing L Resistivity Remarks Spacing L Resistivity Remarks
(ft) (Ohms) (Ohm-cm) (ft) (Ohms) (Ohm-cm)
25 7.1 3,390 2.5 7.5 3,667
5.0 4.6 4,366 5.0 4.3 4,089
Line 1 10.0 3.1 5,994 Line 2 10.0 3.2 6,166
20.0 2.1 8,043 20.0 2.1 7,966
50.0 1.1 10,533 50.0 0.9 9,001
Line 1 Direction: N-S Line 2 Direction: N-S
NE_SW Test Location SS-2 NE_SW Test Location SS-2
X E-W X E-W
NW-SE NW-SE
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LIQUID AND PLASTIC LIMITS TEST REPORT

60 J v
Dashed line indicates the approximate
upper limit boundary for natural soils g
50— > A
S/ O /
A ot
/// Q\e\

40 [ 7 - /
D //
z
S // /
o 30 T 7
'_
2
_J \%
a ®)

20— o /

oV /
10— /
,,,,,, AN ;
77550 7] ML or oL MH or OH
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
SOIL DATA
NATURAL
SOURCE SAMPLE DEPTH WATER PLASTIC | LIQUID |PLASTICITY | LIQUDITY | o o
NO. CONTENT LIMIT LIMIT INDEX INDEX
(%) (%) (%) (%)
{ B-1TOB-5 BULK 16.2 16 22 6 0.0 CL-ML
| B-1 S2 20-40FT 16.6 16 24 8 0.1 CL*
A B-2 S5 8.0-100FT 95 14 21 7 -0.6 CL-ML*
4 B-3 S4 6.0-8.0FT 18.5 16 25 9 0.3 CL*
v B-5 S5 8.0-10.0 FT 10.7 13 20 7 -0.3 CL-ML*
>k B-6 TOB-8 BULK 25.7 23 34 11 0.2 CL
@ B-7 S3 4.0-6.0FT 12.7 15 21 6 -0.4 CL-ML*
B-9TOB-14 BULK 12.0 14 20 6 -0.3 CL-ML
® B-14 S3 4.0-6.0FT 15.0 18 23 5 -0.6 CL-ML*
TRC Client: CONNECTGEN, LLC
. Project: MILL POINT SOLAR PROJECT
Engineers, Inc.
Mt. Laurel, NJ Project No.: 411360.GEOL Figure 1




LIQUID AND PLASTIC LIMITS TEST REPORT

60 /
Dashed line indicates the approximate
upper limit boundary for natural soils -~
50 N /
g o) /
A ot
/// Q\e\

40 - /
D //
Z
S /
o 30 P 7 7
o v
<
o o

20 o \/o‘

. O i ®
e /
10 z
,,,,,, A"
L8087 71 ML ar oL MH or OH
0 | ‘
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
SOIL DATA
NATURAL
SOURCE SAMPLE DEPTH WATER PLASTIC | LIQUID |PLASTICITY | LIQUIDITY USCS
NO. CONTENT LIMIT LIMIT INDEX INDEX
(%) (%) (%) (%)
[ B-17 S3 6.0-8.0FT 247 24 40 16 0.0 CL*
| B-18 S2 2.0-40FT 254 26 42 16 0.0 CL*
A B-19 S2 20-40FT 279 28 48 20 0.0 ML*
4 B-20 S5 8.0-10.0 FT 9.8 13 19 6 -0.5 CL-ML*
v B-21 S5 8.0-10.0 FT 29.2 27 52 25 0.1 CH*
k| B-22TOB-29 BULK 4 0.0-50FT 19.7 14 18 4 14 CL-ML
® SS1& SS-2 BULK 5 0.0-5.0FT 40.1 25 43 18 0.8 CL
SS-1 S3 4.0-6.0FT 195 20 32 12 0.0 CL*
® SS2 S6 13.0-15.0FT 10.3 13 21 8 -0.3 CL*
TRC Client: CONNECTGEN, LLC

Engineers, Inc.
Mt. Laurel, NJ

Project No.: 411360.GEO1

Project: MILL POINT SOLAR PROJECT

Figure 2
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Coarse
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% Gravel

Coarse

Fine
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D60
8.3194
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Dgs
18.5696

% +3"
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MATERIAL DESCRIPTION

O BROWN SILTY GRAVEL

Remarks:

OSAMPLE DESCRIPTION

BASED ON USCS

19

Figure

411360.GEO1 Client: CONNECTGEN, LLC

MILL POINT SOLAR PROJECT

Project No.
Project:

Sample Number: S-3

Depth: 4.0-6.0 FT

O Source of Sample: B-30

TRC Engineers, Inc.

Mt. Laurel, NJ

Checked By: JPB 05/28/21

Tested By: CWZ 05/24/21



Particle Size Distribution Report
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Checked By: JPB 06/04/21

Tested By: CWZ 05/27/21



Particle Size Distribution Report
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MATERIAL DESCRIPTION

O DARK BROWN SANDY SILT

Remarks:

OSAMPLE DESCRIPTION

BASED ON USCS
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Figure

411360.GEO1 Client: CONNECTGEN, LLC

MILL POINT SOLAR PROJECT

Project No.
Project:

Sample Number: S-6

Depth: 13.5-15.0 FT

O Source of Sample: SS-1

TRC Engineers, Inc.

Mt. Laurel, NJ

Checked By: JPB 05/28/21

Tested By: CWZ 05/24/21



Particle Size Distribution Report
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Checked By: JPB 05/28/21

Tested By: CWZ 05/27/21



Particle Size Distribution Report
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COMPACTION TEST REPORT

120
111.8%, 118.6 pct
N
117.5 \C
74
/}3
/ \
- 115 /
: / \
z / \
2 //
(3]
S / \
5 ZAV for
a
112.5 / \ Sp.G. =
\ 2.65
)
110
107.5
25 5 7.5 10 12,5 15 17.5
Water content, %
Test specification: ASTM D 698-12 Method B Standard
Elev/ Classification Ngt. Sp.G. LL Pl % > % <
Depth USCSs AASHTO Moist. 3/8in. No0.200
CL-ML A-4(0) 16.2 22 6 3.8 52.5

TEST RESULTS

MATERIAL DESCRIPTION

Maximum dry density = 118.6 pcf
Optimum moisture = 11.8 %

BROWN SANDY SILTY CLAY

Project No. 411360.GEO1 Client: CONNECTGEN, LLC
Project: MILL POINT SOLAR PROJECT

OSource of Sample: B-1TOB-5 Sample Number: BULK

TRC Engineers, Inc.

Mt. Laurel, NJ

Remarks:
SAMPLE DESCRIPTION BASED ON USCS

24

Figure

Tested By: CWZ 05/17/21




COMPACTION TEST REPORT

Project: MILL POINT SOLAR PROJECT

OSource of Sample: B-6 TO B-8 Sample Number: BULK
TRC Engineers, Inc.

Mt. Laurel, NJ

Figure

115
110 [14.8%, 109.0 pcf 6.2%, 105.6 pcf
\\
N
| 2] A\
105
8 // \
: »
2
N
©
a)
100 i
d
95
ZAV for
Sp.G. =
2.65
90
0 5 10 15 20 25 30
Water content, %
—e— - Rock Corrected —O— - Uncorrected
Test specification: ASTM D 698-12 Method B Standard
ASTM D4718-15 Oversize Corr. Applied to Each Test Point
Elev/ Classificati Nat. % > % <
ev assification g Sp.G. LL Bl 0. ()
Depth USCSs AASHTO Moist. 3/8in. No0.200
CL A-6(4) 25.7 34 1 9.4 58.3
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 109.0 pcf 105.6 pcf BROWN SANDY LEAN CLAY
Optimum moisture = 14.8 % 16.2%
Project No. 411360.GEO1 Client: CONNECTGEN, LLC Remarks:

SAMPLE DESCRIPTION BASED ON USCS

25

Tested By: CWZ 05/17/21




125
120 1.9%, 119.0 pcf
/// ™ N
/ N
/
Ve N
115 // \\
g
> /;f
£ v
s /
S e
2 //
a)
110
ZAV for
Sp.G. =
2.65
105
100
5 7.5 10 125 15 17.5 20
Water content, %
Test specification: ASTM D 698-12 Method B Standard
Elev/ Classification Ngt. Sp.G. LL Pl % > % <
Depth USCSs AASHTO Moist. 3/8in. No0.200
CL-ML A-4(0) 12.0 20 6 43 53.4
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 119.0 pcf BROWN SANDY SILTY CLAY
Optimum moisture = 11.9 %
Project No. 411360.GEO1 Client: CONNECTGEN, LLC Remarks:
Project: MILL POINT SOLAR PROJECT SAMPLE DESCRIPTION BASED ON USCS
OSource of Sample: B-9 TO B-14 Sample Number: BULK
TRC Engineers, Inc.
Mt. Laurel, NJ Figure 26

Tested By: CWZ 05/17/21




COMPACTION TEST REPORT

120
115 12.1%, 114.5 pcf
m/o'<
N
\\
/ \\
110 ’/
g /
z / \
@ d
(3]
©
2
a
105 9}
100
ZAV for
Sp.G. =
2.65
95
0 5 10 15 20 25 30
Water content, %
Test specification: ASTM D 698-12 Method B Standard
El lassificati Nat. % > % <
ev/ Classification gt Sp.G. LL Pl 0. (
Depth USCSs AASHTO Moist. 3/8in. No0.200
0.0-50FT CL-ML A-4(0) 19.7 18 4 05 76.5

TEST RESULTS

MATERIAL DESCRIPTION

Maximum dry density = 114.5 pcf

Optimum moisture = 12.1 %

BROWN SILTY CLAY WITH SAND

Project No. 411360.GEO1 Client: CONNECTGEN, LLC
Project: MILL POINT SOLAR PROJECT

OSource of Sample: B-22 TO B-29 Sample Number: BULK 4

TRC Engineers, Inc.

Mt. Laurel, NJ

Remarks:
SAMPLE DESCRIPTION BASED ON USCS

Figure 27

Checked By: JPB 05/28/21

Tested By: WM 05/25/21




COMPACTION TEST REPORT

110
100
[ | [ 18.4%, 96.2 pcf
/ N
» N
90 / N
G Y \
o
2
2
(3]
©
ba)
a)
80 \
70
ZAV for
Sp.G. =
2.65
60
0 10 20 30 40 50 60
Water content, %
Test specification: ASTM D 698-12 Method B Standard
El lassificati Nat. % > % <
ev/ Classification gt Sp.G. LL Pl 0. (]
Depth USCSs AASHTO Moist. 3/8in. No0.200
0.0-5.0FT CL A-7-6(13) 40.1 43 18 0.4 73.7

TEST RESULTS

MATERIAL DESCRIPTION

Maximum dry density = 96.2 pcf
Optimum moisture = 18.4 %

BROWN CLAY WITH SAND

Project No. 411360.GEO1 Client: CONNECTGEN, LLC
Project: MILL POINT SOLAR PROJECT

OSource of Sample: SS-1& SS-2 Sample Number: BULK 5

TRC Engineers, Inc.

Mt. Laurel, NJ

Remarks:
SAMPLE DESCRIPTION BASED ON USCS

Figure 28

Checked By: JPB 05/28/21

Tested By: WM 05/25/21
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Appendix E — Northeast Regional Climate Center’s Extreme

Precipitation Tables



10/13/21, 10:57 AM

Extreme Precipitation Tables

Northeast Regional Climate Center

Extreme Precipitation Tables: 42.907AN, 74.368AW

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing  No
State New York
Location
Longitude  74.368 degrees West
Latitude 42.907 degrees North
Elevation 0 feet
Date/Time  Wed, 13 Oct 2021 10:57:09 -0400
Extreme Precipitation Estimates
5min{10min|15min|30min|60min|120min lhr|2hr|3hr|6hr |12hr|Z4hr|4 lday|2day|4day | 7day |10day
lyr [0.25| 0.38 | 0.47 | 0.63 | 0.77 | 0.96 | 1lyr |0.67|0.93(1.09/1.40(1.73|p.17 2% lyr [1.9212.36|2.78 |3.39 | 3.90 | 1lyr
2yr 1031|048 | 0.59 | 0.80 | 0.99 | 1.13 | 2yr |0.85/1.10|1.27{1.63|2.03 |p.50 2.8) 2yr |2.21|2.7113.17 | 3.82| 4.36 | 2yr
S5yr {037 | 057 | 0.71 | 0.97 | 1.23 | 1.39 | 5yr |1.06|1.36|1.57(1.98]2.48 |13.03 3&& Syr [2.68|3.31|3.84|4.53| 5.16 | 5yr
10yr | 0.42| 0.65 | 0.80 | 1.12 | 1.45 | 1.63 | 10yr |1.25|1.60{1.83]2.30(2.87 §3.50|4.0Z| 10yr |3.10|3.86|4.44 | 5.16 | 5.85 | 10yr
25yr | 0.51] 0.77 | 0.96 | 1.37 | 1.81 | 2.02 | 25yr [1.56]|1.98(2.26|2.79|3.49 |4.25 4.9) 25yr |3.76|4.72| 5.39 | 6.13 | 6.93 | 25yr
50yr [0.58 | 0.89 | 1.10 | 1.59 | 2.13 | 2.38 | 50yr |1.84|2.33|2.65|3.23|4.05]4.93 54 50yr (4.36|5.51|6.24 | 6.99 | 7.87 | 50yr
100yr| 0.67 | 1.02 | 1.27 | 1.84 | 252 | 2.80 |100yr|2.17|2.73|3.11|3.75|4.70} 5.72 | 6.6¢ |100yr|5.06 | 6.43 | 7.24 | 7.98 | 8.95 |100yr
200yr|{0.78 | 1.17 | 1.48 | 2.14 | 2.98 | 3.29 |200yr|2.57|3.22)|3.64|4.35|5.46]| 6.64 7.’8{ 200yr|5.87(7.51|8.40 | 9.10 | 10.17 | 200yr
500yr{0.94 | 1.40 | 1.80 | 2.62 | 3.73 | 4.08 |500yr|3.21|3.99|4.50(5.30|6.66.48.09 9,@ 500yr|7.16 (9.2310.23/10.84| 12.06 | 500yr
Lower Confidence Limits (s)\-)
5min|10min{15min{30min|60min|120min 1hr|2hr|3hr|6hr|12hr|24hr|48hr lday|2day|4day|7day|10day
lyr |0.20( 0.31 | 0.38 | 0.51 | 0.63 | 0.86 | 1lyr |0.54/0.85[0.95[1.22(1.59(2.03|2.30| 1lyr [1.80]2.21]2.57(3.20| 3.63 | 1yr
2yr 10.30] 0.47 | 057 | 0.78 | 0.96 | 1.09 | 2yr |0.83]|1.07|1.22|1.60]1.99|2.4412.75| 2yr |2.1612.64|3.10]|3.74| 4.28 | 2yr
S5yr 10.34] 053 | 0.66 | 0.90 | 1.15 | 1.30 | 5yr ]0.99]1.27]|1.48]|1.88]|2.31|2.85]|3.24| 5yr |2.5213.11|3.62]4.30| 4.90 | 5yr
10yr |0.38| 059 | 0.73 | 1.02 | 1.31 | 1.48 | 10yr [1.13|1.44|1.68/2.11|2.60]3.18|3.67 | 10yr |2.81|3.53|4.07[4.77| 5.43 | 10yr
25yr 1 0.44] 0.67 | 0.83 | 1.19 | 1.57 | 1.75 | 25yr |1.35]|1.71{1.99|2.48|3.03|3.68|4.33| 25yr |3.26|4.16(4.73|5.46 | 6.19 | 25yr
50yr |1 0.49] 0.74 | 0.92 | 1.32 | 1.78 | 1.99 | 50yr |1.54]|1.95(2.25|2.80/3.39|4.12|4.91| 50yr |3.65|4.72|5.31|6.05| 6.85 | 50yr
100yr|0.55]1 0.82 | 1.03 | 1.49 | 2.05 | 2.27 |100yr|1.77]|2.22|2.55]|3.17|3.81|4.595.55|100yr|4.06 | 5.34|5.96 | 6.70 | 7.56 [100yr
200yr|{0.61| 091 | 1.16 | 1.68 | 2.34 | 2.60 |[200yr|2.02|2.54(2.88(3.59(4.28]5.10|6.29 (200yr|4.51|6.05|6.69|7.41| 8.36 |200yr
500yr|0.71| 1.06 | 1.36 | 1.98 | 2.81 | 3.09 [500yr|2.43|3.02)|3.39|4.24]|5.00|5.83|7.41|500yr|5.16|7.13|7.788.48 | 9.54 |500yr
Upper Confidence Limits
5min|10min{15min{30min|60min|120min 1hr|2hr|3hr|6hr|12hr|24hr | 48hr lday|2day |4day | 7day |10day
lyr |0.27| 042 | 0.51 | 0.69 | 0.84 | 1.03 | 1yr |0.73|1.01f1.17|1.50|1.87|2.29 (2.65| 1yr |2.03|2.55]|2.98|3.58 | 4.12 | 1yr
2yr |0.32| 050 | 0.61 | 0.83 | 1.02 | 1.16 | 2yr |0.88|1.13]|1.32(1.68]2.09|2.57 [ 2.90 | 2yr [2.282.79|3.26 | 3.91 | 4.47 | 2yr
S5yr [0.39] 0.61 | 0.75 | 1.03 | 1.31 | 1.48 | 5yr |1.13]|1.45]|1.67]|2.09]|2.62| 3.24 | 3.64 | 5yr |2.86|3.50 |4.04 | 4.76 | 5.42 | 5yr
10yr | 0471 0.72 | 0.89 | 1.24 | 1.61 | 1.80 | 10yr [1.39]1.76|2.02|2.49]3.12|3.85|4.35| 10yr |3.41]4.19|4.79 | 5.53 | 6.31 | 10yr
25yr 1059 0.89 | 1.11 | 1.58 | 2.09 | 2.30 | 25yr |1.80|2.25|2.62|3.10|3.93|4.87 | 5.51 | 25yr |4.3115.30 | 5.98 | 6.76 | 7.70 | 25yr
50yr | 0.69] 1.06 | 1.32 | 1.89 | 2.55 | 2.78 | 50yr |2.20]2.72|3.19|3.68|4.66 5.85 | 6.61 | 50yr |5.18]6.35 [ 7.09 | 7.87 | 8.96 | 50yr
100yr|0.83 | 1.26 | 1.58 | 2.28 | 3.12 | 3.35 |100yr|2.70/3.28|3.89|4.36(5.55| 7.03 | 7.92 [100yr|6.22| 7.61 | 8.42 | 9.18 | 10.44 |100yr
200yr{0.99| 1.49 | 1.88 | 2.73 | 3.80 | 4.07 |200yr|3.28|3.97(4.7415.18|6.61| 8.45 | 9.48 |200yr|7.48 | 9.12 {10.00)10.70] 12.20 |200yr
500yr|1.25| 1.87 | 2.40 | 3.49 | 496 | 5.22 |[500yr|4.28(5.10(6.16/6.49]8.3410.85(12.08|500yr|9.60 |11.61|12.58]13.12| 14.96 |500yr

precip.eas.cornell.edu/data.php?1634137028941
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Appendix F = Construction Drawings




Refer to Exhibit 5 of the Section 94-c Application
for the Construction Drawings.



Appendix G — Standards and Specifications for Erosion and Sediment

Controls



STANDARD AND SPECIFICATIONS FOR
CONSTRUCTION ROAD STABILIZATION

Definition & Scope

The stabilization of temporary construction access routes,
on-site vehicle transportation routes, and construction
parking areas to control erosion on temporary construction
routes and parking areas.

Conditions Where Practice Applies

All traffic routes and parking areas for temporary use by
construction traffic.

Design Criteria

Construction roads should be located to reduce erosion
potential, minimize impact on existing site resources, and
maintain operations in a safe manner. Highly erosive soils,
wet or rocky areas, and steep slopes should be avoided.
Roads should be routed where seasonal water tables are

deeper than 18 inches. Surface runoff and control should be

in accordance with other standards.

Road Grade — A maximum grade of 12% is recommended,

although grades up to 15% are possible for short distances.

Road Width — 12 foot minimum for one-way traffic or
24 foot minimum for two-way traffic.

Side Slope of Road Embankment — 2:1 or flatter.

Ditch Capacity — On-site roadside ditch and
culvert capacities shall be the 10 yr. peak runoff.

Composition — Use a 6-inch layer of NYS DOT sub-base
Types 1,2,3, 4 or equivalent as specified in NYSDOT
Standard Specifications.

Construction Specifications

1. Clear and strip roadbed and parking areas
of all vegetation, roots, and other
objectionable material.

2. Locate parking areas on naturally flat areas
as available. Keep grades sufficient for
drainage, but not more than 2 to 3 percent.

3. Provide surface drainage and divert excess
runoff to stabilized areas.

4. Maintain cut and fill slopes to 2:1 or flatter
and stabilized with vegetation as soon as
grading is accomplished.

5. Spread 6-inch layer of sub-base material
evenly over the full width of the road and
smooth to avoid depressions.

6. Provide appropriate sediment control
measures to prevent offsite sedimentation.

Maintenance

Inspect construction roads and parking areas periodically
for condition of surface. Top dress with new gravel as
needed. Check ditches for erosion and sedimentation after
rainfall events. Maintain vegetation in a healthy, vigorous
condition. Areas producing sediment should be treated
immediately.

New York State Standards and Specifications
For Erosion and Sediment Control
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STANDARD AND SPECIFICATIONS FOR
CONCRETE TRUCK WASHOUT

Definition & Scope

A temporary excavated or above ground lined constructed pit
where concrete truck mixers and equipment can be washed
after their loads have been discharged, to prevent highly
alkaline runoff from entering storm drainage systems or
leaching into soil.

Conditions Where Practice Applies

Washout facilities shall be provided for every project where
concrete will be poured or otherwise formed on the site. This
facility will receive highly alkaline wash water from the
cleaning of chutes, mixers, hoppers, vibrators, placing
equipment, trowels, and screeds. Under no circumstances will
wash water from these operations be allowed to infiltrate into
the soil or enter surface waters.

Design Criteria

Capacity: The washout facility should be sized to
contain solids, wash water, and rainfall and sized to
allow for the evaporation of the wash water and
rainfall. Wash water shall be estimated at 7 gallons
per chute and 50 gallons per hopper of the concrete
pump truck and/or discharging drum. The minimum
size shall be 8 feet by 8 feet at the bottom and 2 feet
deep. If excavated, the side slopes shall be 2
horizontal to 1 vertical.

Location: Locate the facility a minimum of 100 feet from
drainage swales, storm drain inlets, wetlands, streams and
other surface waters. Prevent surface water from entering the
structure except for the access road. Provide appropriate
access with a gravel access road sloped down to the structure.
Signs shall be placed to direct drivers to the facility after their
load is discharged.

Liner: All washout facilities will be lined to prevent

leaching of liquids into the ground. The liner shall be plastic
sheeting with a minimum thickness of 10 mils with no holes
or tears, and anchored beyond the top of the pit with an
earthen berm, sand bags, stone, or other structural
appurtenance except at the access point.

If pre-fabricated washouts are used they must ensure the
capture and containment of the concrete wash and be sized
based on the expected frequency of concrete pours. They
shall be sited as noted in the location criteria.

Maintenance

1 All concrete washout facilities shall be inspected daily.
Damaged or leaking facilities shall be deactivated and
repaired or replaced immediately. Excess rainwater that
has accumulated over hardened concrete should be
pumped to a stabilized area, such as a grass filter strip.

I Accumulated hardened material shall be removed when
75% of the storage capacity of the structure is filled. Any
excess wash water shall be pumped into a containment
vessel and properly disposed of off site.

1 Dispose of the hardened material off-site in a
construction/demolition landfill. On-site disposal may be
allowed if this has been approved and accepted as part of
the projects SWPPP. In that case, the material should be
recycled as specified, or buried and covered with a
minimum of 2 feet of clean compacted earthfill that is
permanently stabilized to prevent erosion.

| The plastic liner shall be replaced with each cleaning of
the washout facility.

1 Inspect the project site frequently to ensure that no
concrete discharges are taking place in non-designated
areas.

November 2016
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STANDARD AND SPECIFICATIONS FOR
DUST CONTROL

Definition & Scope

The control of dust resulting from land-disturbing activities,
to prevent surface and air movement of dust from disturbed
soil surfaces that may cause off-site damage, health hazards,
and traffic safety problems.

Conditions Where Practice Applies

On construction roads, access points, and other disturbed
areas subject to surface dust movement and dust blowing
where off-site damage may occur if dust is not controlled.

Design Criteria

Construction operations should be scheduled to
minimize the amount of area disturbed at one time.
Buffer areas of vegetation should be left where practical.
Temporary or permanent stabilization measures shall be
installed. No specific design criteria is given; see
construction specifications below for common methods of
dust control.

Water quality must be considered when materials are
selected for dust control. Where there is a potential for the
material to wash off to a stream, ingredient information
must be provided to the NYSDEC.

No polymer application shall take place without written
approval from the NYSDEC.

Construction Specifications

A. Non-driving Areas — These areas use products and
materials applied or placed on soil surfaces to prevent
airborne migration of soil particles.

Vegetative Cover — For disturbed areas not subject to
traffic, vegetation provides the most practical method of

dust control (see Section 3).

Mulch (including gravel mulch) — Mulch offers a fast
effective means of controlling dust. This can also
include rolled erosion control blankets.

Spray adhesives — These are products generally
composed of polymers in a liquid or solid form that are
mixed with water to form an emulsion that is sprayed
on the soil surface with typical hydroseeding
equipment. The mixing ratios and application rates will
be in accordance with the manufacturer’s
recommendations for the specific soils on the site. In no
case should the application of these adhesives be made
on wet soils or if there is a probability of precipitation
within 48 hours of its proposed use. Material Safety
Data Sheets will be provided to all applicators and
others working with the material.

B. Driving Areas — These areas utilize water, polymer
emulsions, and barriers to prevent dust movement
from the traffic surface into the air.

Sprinkling — The site may be sprayed with water
until the surface is wet. This is especially effective
on haul roads and access route to provide short term
limited dust control.

Polymer Additives — These polymers are mixed with
water and applied to the driving surface by a water
truck with a gravity feed drip bar, spray bar or
automated distributor truck. The mixing ratios and
application rates will be in accordance with the
manufacturer’s recommendations. Incorporation of
the emulsion into the soil will be done to

the appropriate depth based on expected traffic.
Compaction after incorporation will be by vibratory
roller to a minimum of 95%. The prepared surface
shall be moist and no application of the polymer will
be made if there is a probability of precipitation within
48 hours of its proposed use. Material Safety Data
Sheets will be provided to all applicators working with
the material.

Barriers — Woven geo-textiles can be placed on the
driving surface to effectively reduce dust throw and
particle migration on haul roads. Stone can also be
used for construction roads for effective dust control.

Windbreak — A silt fence or similar barrier can
control air currents at intervals equal to ten times the
barrier height. Preserve existing wind barrier
vegetation as much as practical.

Maintenance

Maintain dust control measures through dry weather
periods until all disturbed areas are stabilized.

New York State Standards and Specifications
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STANDARD AND SPECIFICATIONS FOR
PROTECTING VEGETATION DURING CONSTRUCTION

Definition & Scope

The protection of trees, shrubs, ground cover and other
vegetation from damage by construction equipment. In
order to preserve existing vegetation determined to be
important for soil erosion control, water quality
protection, shade, screening, buffers, wildlife habitat,
wetland protection, and other values.

Conditions Where Practices Applies

On planned construction sites where valued vegetation
exists and needs to be preserved.

Design Criteria

1. Planning Considerations
A. Inventory:

1) Property boundaries, topography, vegetation and
soils information should be gathered. Identify
potentially high erosion areas, areas with tree
windthrow potential, etc. A vegetative cover type
map should be made on a copy of a topographic
map which shows other natural and manmade
features. Vegetation that is desirable to preserve
because of its value for screening, shade, critical
erosion control, endangered species, aesthetics, etc.,
should be identified and marked on the map.

2) Based upon this data, general statements should

be prepared about the present condition, potential

problem areas, and unique features of the property.
B. Planning:

1) After engineering plans (plot maps) are prepared,
another field review should take place and

recommendations made for the vegetation to be
saved. Minor adjustments in location of roads,
dwellings, and utilities may be needed.
Construction on steep slopes, erodible soils,
wetlands, and streams should be avoided.
Clearing limits should be delineated (See
“Determine Limits of Clearing and Grading” on
page 2.2).

2) Areas to be seeded and planted should be
identified. Remaining vegetation should blend
with their surroundings and/or provide special
function such as a filter strip, buffer zone, or
screen.

3) Trees and shrubs of special seasonal interest,
such as flowering dogwood, red maple, striped
maple, serviceberry, or shadbush, and valuable
potential shade trees should be identified and
marked for special protective treatment as
appropriate.

4) Trees to be cut should be marked on the plans.
If timber can be removed for salable products, a
forester should be consulted for marketing advice.

5) Trees that may become a hazard to people,
personal property, or utilities should be removed.
These include trees that are weak-wooded,
disease-prone, subject to windthrow, or those that
have severely damaged root systems.

6) The vigor of remaining trees may be improved
by a selective thinning. A forester should be
consulted for implementing this practice.

Measures to Protect Vegetation

A. Limit soil placement over existing tree and shrub
roots to a maximum of 3 inches. Soils with loamy
texture and good structure should be used.

B. Use retaining walls and terraces to protect roots of
trees and shrubs when grades are lowered. Lowered
grades should start no closer than the dripline of the
tree. For narrow-canopied trees and shrubs, the stem
diameter in inches is converted to feet and doubled,
such that a 10 inch tree should be protected to 20 feet.

C. Trenching across tree root systems should be the
same minimum distance from the trunk, as in “B”.
Tunnels under root systems for underground utilities
should start 18 inches or deeper below the normal
ground surface. Tree roots which must be severed
should be cut clean. Backfill material that will be in
contact with the roots should be topsoil or a prepared
planting soil mixture.

D. Construct sturdy fences, or barriers, of wood,
steel, or other protective material around valuable
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vegetation for protection from construction
equipment. Place barriers far enough away from
trees, but not less than the specifications in "B", so
that tall equipment such as backhoes and dump trucks
do not contact tree branches.

E. Construction limits should be identified and
clearly marked to exclude equipment.

F. Avoid spills of oil/gas and other contaminants.

G. Obstructive and broken branches should be pruned
properly. The branch collar on all branches whether
living or dead should not be damaged. The 3 or 4 cut
method should be used on all branches larger than two
inches at the cut. First cut about one-third the way
through the underside of the limb (about 6-12 inches
from the tree trunk). Then (approximately an inch
further out) make a second cut through the limb from
the upper side. When the branch is removed, there is
no splintering of the main tree trunk. Remove the
stub. If the branch is larger than 5-6 inches in
diameter, use the four cut system. Cuts 1 and 2
remain the same and cut 3 should be from the
underside of the limb, on the outside of the branch
collar. Cut 4 should be from the top and in alignment
with the 3rd cut. Cut 3 should be 1/4 to 1/3 the way
through the limb. This will prevent the bark from
peeling down the trunk. Do not paint the cut surface.

H. Penalties for damage to valuable trees, shrubs, and
herbaceous plants should be clearly spelled out in the
contract.

PROTECTING TREES IN HEAVY USE AREAS

The compaction of soil over the roots of trees and shrubs by
the trampling of recreationists, vehicular traffic, etc., reduces
oxygen, water, and nutrient uptake by feeder roots. This
weakens and may eventually Kill the plants. Table 2.6 rates
the “Susceptibility of Tree Species to Compaction.”

Where heavy compaction is anticipated, apply and maintain
a 3to 4 inch layer of undecayed wood chips or 2 inches of
No. 2 washed, crushed gravel. In addition, use of a wooden
or plastic mat may be used to lessen compaction, if
applicable.

New York State Standards and Specifications Page 2.27
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Table 2.6

Susceptibility of Tree Species to Compaction®

Resistant:

Boxelder.................. Acer negundo Willows.........coooevenn. Salix spp.
Greenash................. Fraxinus pennsylvanica Honey locust............... Gleditsia triacanthos
Redelm.................... Ulmus rubra Eastern cottonwood....... Populus deltoides
Hawthornes............... Crataegus spp. Swamp white oak.......... Quercus bicolor
Buroak............oeuvne Quercus macrocarpa Hophornbeam............... Ostrya virginiana
Northern white cedar.... Thuja occidentalis

Intermediate:
Red maple................ Acer rubrum Sweetgum................... Liquidambar styraciflua
Silver maple.............. Acer saccharinum Norway maple............. Acer platanoides
Hackberry................ Celtis occidentalis Shagbark hickory.......... Carya ovata
Black gum............... Nyssa sylvatica London plane.............. Platanus x hybrida
Redoak.................. Quercus rubra PinoaK.............oceuee. Quercus palustris
Basswood................ Tilia americana

Susceptible:
Sugar maple................ Acer saccharum Austrian Pine............... Pinus nigra
White pine.................. Pinus strobus Whiteash................... Fraxinus americana
Blue spruce................. Picea pungens Paper birch................. Betula papyrifera
White oaK.................. Quercus alba Moutain ash................ Sorbus aucuparia
Redpine..........cooevne Pinus resinosa Japanese maple............ Acer palmatum

1 If a tree species does not appear on the list, insufficient information is available to rate it for this purpose.
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STANDARD AND SPECIFICATIONS FOR
SITE POLLUTION PREVENTION

Definition & Scope

A collection of management practices intended to control
non-sediment pollutants associated with construction
activities to prevent the generation of pollutants due to
improper handling, storage, and spills and prevent the
movement of toxic substances from the site into surface
waters.

Conditions Where Practice Applies

On all construction sites where the earth disturbance exceeds
5,000 square feet, and involves the use of fertilizers,
pesticides, petroleum based chemicals, fuels and lubricants,
as well as sealers, paints, cleared woody vegetation, garbage,
and sanitary wastes.

Design Criteria

The variety of pollutants on a particular site and the severity
of their impacts depend on factors such as the nature of the
construction activity, the physical characteristics of the
construction site, and the proximity of water bodies and
conveyances to the pollutant source.

1. All state and federal regulations shall be followed for
the storage, handling, application, usage, and disposal of
pesticides, fertilizers, and petroleum products.

2. Vehicle and construction equipment staging and
maintenance areas will be located away from all
drainage ways with their parking areas graded so the
runoff from these areas is collected, contained and
treated prior to discharge from the site.

3. Provide sanitary facilities for on-site personnel.

4, Store, cover, and isolate construction materials
including topsoil, and chemicals, to prevent runoff of

pollutants and contamination of groundwater and
surface waters.

5. Develop and implement a spill prevention and
control plan. The plan should include NYSDEC’s
spill reporting and initial notification requirements.

6. Provide adequate disposal for solid waste including
woody debris, stumps, and other construction waste
and include these methods and directions in the
construction details on the site construction drawings.
Fill, woody debris, stumps and construction waste
shall not be placed in regulated wetlands, streams or
other surface waters.

7. Distribute or post informational material regarding
proper handling, spill response, spill kit location, and
emergency actions to be taken, to all construction
personnel.

8. Refueling equipment shall be located at least 100
feet from all wetlands, streams and other surface
waters.
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STANDARD AND SPECIFICATIONS FOR
STABILIZED CONSTRUCTION ACCESS

Definition & Scope

A stabilized pad of aggregate underlain with geotextile located
at any point where traffic will be entering or leaving a
construction site to or from a public right-of-way, street, alley,
sidewalk, or parking area. The purpose of stabilized
construction access is to reduce or eliminate the tracking of
sediment onto public rights-of-way or streets.

Conditions Where Practice Applies

A stabilized construction access shall be used at all points of
construction ingress and egress.

Design Criteria

See Figure 2.1 on page 2.31 for details.

Aggregate Size: Use a matrix of 1-4 inch stone, or
reclaimed or recycled concrete equivalent.

Thickness: Not less than six (6) inches.

Width: 12-foot minimum but not less than the full width of
points where ingress or egress occurs. 24-foot minimum if
there is only one access to the site.

Length: Asrequired, but not less than 50 feet (except on a
single residence lot where a 30 foot minimum would apply).

Geotextile: To be placed over the entire area to be covered
with aggregate. Filter cloth will not be required on a single-
family residence lot. Piping of surface water under entrance
shall be provided as required. If piping is impossible, a
mountable berm with 5:1 slopes will be permitted.

Criteria for Geotextile: The geotextile shall be woven or
nonwoven fabric consisting only of continuous chain
polymeric filaments or yarns of polyester. The fabric shall be

inert to commonly encountered chemicals, hydro-carbons,
mildew, rot resistant, and conform to the fabric properties as

shown:
Light Duty* 2
Fabric Proper- Roads Heavly Duzy Test Meth-
ties® Grade Sub- RHauh Re2 ds d od
grade ough Grade
Grab Tensile ASTM
Strength (Ibs) 200 220 D1682
Elongation at ASTM
Failure (%) 50 60 D1682
Mullen Burst ASTM
Strength (Ibs) 190 430 D3786
Puncture ASTM D751
Strength (Ibs) 40 125 Modified
Equivalent 40-80 40-80 U§ Std
Sieve
Opening Size CW-02215
Aggregate -
Depth 6 10

!Light Duty Road: Avrea sites that have been graded to subgrade and
where most travel would be single axle vehicles and an occasional multi-
axle truck. Acceptable materials are Trevira Spunbond 1115, Mirafi
100X, Typar 3401, or equivalent.

2Heavy Duty Road: Area sites with only rough grading, and where most
travel would be multi-axle vehicles. Acceptable materials are Trevira
Spunbond 1135, Mirafi 600X, or equivalent.

®Fabrics not meeting these specifications may be used only when design
procedure and supporting documentation are supplied to determine ag-
gregate depth and fabric strength.

Maintenance

The access shall be maintained in a condition which will
prevent tracking of sediment onto public rights-of-way or
streets. This may require periodic top dressing with
additional aggregate. All sediment spilled, dropped, or
washed onto public rights-of-way must be removed

immediately.

When necessary, wheels must be cleaned to remove
sediment prior to entrance onto public rights-of-way. When
washing is required, it shall be done on an area stabilized
with aggregate, which drains into an approved sediment-
trapping device. All sediment shall be prevented from

entering storm drains, ditches, or watercourses.
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Figure 2.1
Stabilized Construction Access
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STANDARD AND SPECIFICATIONS FOR
TEMPORARY ACCESS WATERWAY CROSSING

waterway crossings are bridges, culverts, and
fords.

General Requirements

Definition & Scope

A temporary access waterway crossing is a structure placed
across a waterway to provide access for construction
purposes for a period of less than one year. Consideration
should be given to stream flow capacity and velocity
anticipated during the period of time that the temporary
structures will be in place. Temporary access crossings
shall not be utilized to maintain traffic for the general public.
The purpose of the temporary access waterway crossing is to
provide safe, environmentally sound access across a
waterway for construction equipment by establishing
minimum standards and specifications for the design,
construction, maintenance, and removal of the structure. This
standard and specification may represent a channel
constriction, thus, the temporary nature of waterway access
crossing must be stressed. They should be planned to be in
service for the shortest practical period of time and removed
as soon as their function is completed.

Conditions Where Practice Applies

This standard and specification for temporary

access waterway crossings is applicable in non-tidal
waterways. It provides designs based on waterway
geometry rather than the drainage area contributing to the
point of crossing.

The principal consideration for development of the standard
and specifications is concern for erosion and sediment
control, tracking soil into waterways, blocking fish passage
and destruction of aquatic habitat. Structural utility and
safety must also be considered when designing temporary
access waterway crossings to withstand expected loads.

The three types of standard temporary access

1. In-Stream Excavation: In-Stream excavation shall
be limited to only that necessary to allow installation
of the standard methods as presented in Subsection
“Temporary Access Waterway Crossing Methods.”

2. Elimination of Fish Migration Barriers: Of the two
basic methods presented in Subsection “Temporary
Access Waterway Crossing Methods,” bridges pose
the least potential for creating barriers to aquatic
migration. The construction of any specific crossing
method as presented in Subsection “Temporary
Access Waterway Crossing Methods,” shall not cause
a significant water level difference between the
upstream and downstream water surface elevations.
Fish spawning or migration within waterways
generally occurs between October 1 to May 31 for
water classified for trout and from March 15 to July
15 for other streams. Fish spawning or migration
dates can vary across New York and restrictions
imposed by the NYS Department of Environmental
Conservation may vary and must be checked.

3. Crossing Alignment: The temporary waterway
crossing shall be at right angles to the stream. Where
approach conditions dictate, the crossing may vary 15
degrees from a line drawn perpendicular to the
centerline of the stream at the intended crossing
location.

4. Road Approaches: The centerline of both roadway
approaches shall coincide with the crossing alignment
centerline for a minimum distance of 50 feet from
each bank of the waterway being crossed. If physical
or right-of-way restraints preclude the 50 feet
minimum, a shorter distance may be provided. All fill
materials associated with the roadway approach shall
be limited to a maximum height of 2 feet above the
existing flood plain elevation.

5. Surface Water Diverting Structure: A water
diverting structure such as a swale shall be
constructed (across the roadway on both roadway
approaches) 50 feet (maximum) on either side of the
waterway crossing. This will prevent roadway surface
runoff from directly entering the waterway. The 50
feet is measured from the top of the waterway bank.
Design criteria for this diverting structure shall be in
accordance with the “Standard and Specification” for
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the individual design standard of choice. If the roadway
approach is constructed with a reverse grade away from
the waterway, a separate diverting structure is not
required.

6. Road Width: All crossings shall have one traffic
lane. The minimum width shall be 12 feet with a
maximum width of 20 feet.

7. Time of Operation: All temporary crossing shall be
removed within 14 calendar days after the structure is no
longer needed. Unless prior written approval is
obtained, all structures shall be removed within one year
from the date of the installation.

8. Materials

A. Adggregate: There shall be no earth or soil
materials used for construction within the waterway
channel. NYS DOT specifications for coarse
aggregate designation No. 4 (2” to 4”), also
referenced as AASHTO designation No. 1, shall be
the minimum acceptable aggregate size for
temporary crossings. Larger aggregates will be
allowed.

B. Filter Cloth: Filter cloth is a fabric consisting of
either woven or nonwoven plastic, polypropylene,
or nylon used to distribute the load, retain fines,
allow increased drainage of the aggregate and
reduce mixing of the aggregate with the subgrade
soil. The designer shall specify the appropriate
filter fabric/cloth for a specific use.

Temporary Access Waterway Crossing
Methods

The following criteria for erosion and sediment control shall
be considered when selecting a specific temporary access
waterway crossing standard method:

1. Site aesthetics: Select a standard design method that
will least disrupt the existing terrain of the stream reach.
Consider the effort that will be required to restore the
area after the temporary crossing is removed.

2. Site location: Locate the temporary crossing where
there will be the least disturbance to the soils of the
existing waterway banks. When possible, locate the
crossing at a point receiving minimal surface runoff.

3. Physical site constraints: The physical constraints of
a site may preclude the selection of one or more of the
standard methods.

4. Time of year: The time of year may preclude the
selection of one or more of the standard methods due to
fish spawning or migration restrictions.

5. Vehicular loads and traffic patterns: Vehicular
loads, traffic patterns, and frequency of crossing
should be considered in choosing a specific method.

6. Maintenance of crossing: The standard methods
will require various amounts of maintenance. The
bridge method should require the least maintenance,
whereas the ford method will probably require more
intensive maintenance.

7. Removal of the Structure: Ease of removal and
subsequent damage to the waterway should be
primary factors in considering the choice of a
standard method.

Temporary Access Bridge (Figure 2.2 on

page 2.36)

A temporary access bridge is a structure made of wood,
metal, or other materials, which provides access
across a stream or waterway.

Considerations:

1. This is the preferred method for temporary access
waterway crossings. Normally, bridge construction
causes the least disturbance to the waterway bed and
banks when compared to the other access waterway
crossings.

2. Most bridges can be quickly removed and reused.

3. Temporary access bridges pose the least chance
for interference with fish migration when compared
to the other temporary access waterway crossings.

4. Span width will be limited by the length of the
bridging material and weight of equipment that will
drive over the temporary bridge. Spans of over 10
feet are difficult to construct.

5. Restrictions and Permits: A permit from the New
York State Department of Environmental
Conservation, Division of Environmental Permits,
Regional Permit Administrator, will be needed to
install and remove temporary access culverts in
streams with a classification of C(T) and higher.
Installation and removal may not be permitted during
the period of time from the start of trout spawning
until the eggs have hatched. In some instances,
restrictions may also be applied to bass spawning
waters.

Construction Specifications:

1. Restriction: Construction, use, or removal of a
temporary access bridge will not normally have any
time of year restrictions if construction, use, or
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removal does not disturb the stream or its banks.

2. Bridge Placement: A temporary bridge structure
shall be constructed at or above bank elevation to
prevent the entrapment of floating materials and debris.

3. Abutments: Abutments shall be placed parallel to
and on stable banks.

4. Bridge Span: Bridges shall be constructed to span
the entire channel. If a footing, pier, or bridge support is
constructed within the waterway, a stream- disturbance
permit may be required.

5. Stringers: Stringers shall either be logs, saw timber,
pre-stressed concrete beams, metal beams, or other
approved materials.

6. Deck Material: Decking shall be of sufficient
strength to support the anticipated load. All decking
members shall be placed perpendicular to the stringers,
butted tightly, and securely fastened to the stringers.
Decking materials must be butted tightly to prevent any
soil material tracked onto the bridge from falling into
the waterway below.

7. Run Planks (optional): Run planking shall be
securely fastened to the length of the span. One run
plank shall be provided for each track of the equipment
wheels. Although run planks are optional, they may be
necessary to properly distribute loads.

8. Curbs or Fenders: Curbs or fenders may be installed
along the outer sides of the deck. Curbs or fenders are
an option, which will provide additional safety.

9. Bridge Anchors: Bridges shall be securely anchored
at only one end using steel cable or chain. Anchoring at
only one end will prevent channel obstruction in the
event that floodwaters float the bridge. Acceptable
anchors are large trees, large boulders, or driven steel
anchors. Anchoring shall be sufficient to prevent the
bridge from floating downstream and possibly causing
an obstruction to the flow.

10. Stabilization: All areas disturbed during
installation shall be stabilized within 14 calendar days
of that disturbance in accordance with the Standard and
Specification for Temporary Construction Area Seeding
on page 4.58.

Bridge Maintenance Requirements

1. Inspection: Periodic inspection shall be performed
by the user to ensure that the bridge, streambed, and
streambanks are maintained and not damaged.

2. Maintenance: Maintenance shall be performed, as
needed to ensure that the structure complies with the
standard and specifications. This shall include
removal and disposal of any trapped sediment or
debris. Sediment shall be disposed of outside of the
floodplain and stabilized.

Bridge Removal and Clean-Up Requirements

1. Removal: When the temporary bridge is no
longer needed, all structures including abutments and
other bridging materials shall be removed within 14
calendar days. In all cases, the bridge materials shall
be removed within one year of installation.

2. Final Clean-Up: Final clean-up shall consist of
removal of the temporary bridge from the waterway,
protection of banks from erosion, and removal of all
construction materials. All removed materials shall
be stored outside the waterway floodplain.

3. Method: Removal of the bridge and clean-up of
the area shall be accomplished without construction
equipment working in the waterway channel.

4. Final Stabilization: All areas disturbed during
removal shall be stabilized within 14 calendar days
of that disturbance in accordance with the Standard
and Specifications for Permanent Construction Area
Planting on page 4.42.

Temporary Access Culvert (Figure 2.3 on

page 2.37)

A temporary access culvert is a structure consisting of
a section(s) of circular pipe, pipe arches, or oval pipes
of reinforcing concrete, corrugated metal, or structural
plate, which is used to convey flowing water through
the crossing.

Considerations

1. Temporary culverts are used where a) the channel
is too wide for normal bridge construction, b)
anticipated loading may prove unsafe for single span
bridges, or c) access is not needed from bank to
bank.

2. This temporary waterway crossing method is
normally preferred over a ford type of crossing, since

disturbance to the waterway is only during
construction and removal of the culvert.

3. Temporary culverts can be salvaged and reused.
Construction Specifications

1. Restrictions and Permits: A permit from the New
York State Department of Environmental
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Conservation, Division of Environmental Permits,
Regional Permit Administrator, will be needed to install
and remove temporary access culverts in streams with a
classification of C(T) and higher. Installation and
removal may not be permitted during the period of time
from the start of trout spawning until the eggs have
hatched. In some instances, restrictions may also be
applied to bass spawning waters.

2. Culvert Strength: All culverts shall be strong enough
to support their cross sectional area under maximum
expected loads.

3. Culvert Size: The size of the culvert pipe shall be the
largest pipe diameter that will fit into the existing
channel without major excavation of the waterway
channel or without major approach fills. If a channel
width exceeds 3 feet, additional pipes may be used until
the cross sectional area of the pipes is greater than 60
percent of the cross sectional area of the existing
channel. The minimum size culvert that may be used is
12-inch diameter pipe.

4. Culvert Length: The culvert(s) shall extend a
minimum of one foot beyond the upstream and
downstream toe of the aggregate placed around the
culvert. In no case shall the culvert exceed 40 feet in
length.

5. Filter Cloth: Filter cloth shall be placed on the
streambed and streambanks prior to placement of the
pipe culvert(s) and aggregate. The filter cloth shall
cover the streambed and extend a minimum six inches
and a maximum one foot beyond the end of the culvert
and bedding material. Filter cloth reduces settlement
and improves crossing stability.

6. Culvert Placement: The invert elevation of the
culvert shall be installed on the natural streambed grade
to minimize interference with fish migration (free
passage of fish).

7. Culvert Protection: The culvert(s) shall be covered
with a minimum of one foot of aggregate. If multiple
culverts are used, they shall be separated by at least 12
in. of compacted aggregate fill. At the minimum, the
bedding and fill material used in the construction of the
temporary access culvert crossings shall conform with
the aggregate requirements cited in the General
Requirements subsection.

8. Stabilization: All areas disturbed during culvert
installation shall be stabilized within 14 calendar days of
the disturbance in accordance with the Standard for
Permanent Construction Area Plantings.

Culvert Maintenance Requirements

1. Inspection: Periodic inspection shall be performed to

ensure that the culverts, streambed, and streambanks
are not damaged, and that sediment is not entering
the stream or blocking fish passage or migration.

2. Maintenance: Maintenance shall be performed, as
needed in a timely manner to ensure that structures
are in compliance with this standard and
specification. This shall include removal and disposal
of any trapped sediment or debris. Sediment shall be
disposed of and stabilized outside the waterway
flood plain.

Culvert Removal and Clean-Up Requirements

1. Removal: When the crossing has served its
purpose, all structures, including culverts, bedding,
and filter cloth materials shall be removed within
14 calendar days. In all cases, the culvert materials
shall

be removed within one year of installation. No
structure shall be removed during the spawning
season (generally October 1 through May 31 for
trout waters and March 15 through July 15 for
other waters).

2. Final Clean-Up: Final clean-up shall consist of
removal of the temporary structure from the
waterway, removal of all construction materials,
restoration of original stream channel cross
section, and protection of the streambanks from
erosion. Removed material shall be stored outside
of the waterway floodplain.

3. Method: Removal of the structure and clean-
up of the area shall be accomplished without
construction equipment working in the waterway
channel.

4. Final Stabilization: All areas disturbed during
culvert removal shall be stabilized within 14
calendar days of the disturbance in accordance with
the Standard for Permanent Construction Area
Plantings.

NOTE: Any temporary access crossing shall conform
to the technical requirements of this Standard and
Specifications as well as any specific requirement
imposed by the New York State Department of
Environmental Conservation and the US Army Corps
of Engineers. Permits may be required for
streambank disturbance.
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Figure 2.2
Temporary Access Bridge
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Figure 2.3
Temporary Access Culvert
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STANDARD AND SPECIFICATIONS FOR
WINTER STABILIZATION

Definition & Scope

A temporary site specific, enhanced erosion and sediment
control plan to manage runoff and sediment at the site during
construction activities in the winter months to protect off-site
water resources.

Conditions Where Practice Applies

This standard applies to all construction activities involved
with ongoing land disturbance and exposure between
November 15" to the following April 1%,

Design Criteria

1. Prepare a snow management plan with adequate storage
for snow and control of melt water, requiring cleared
snow to be stored in a manner not affecting ongoing
construction activities.

2. Enlarge and stabilize access points to provide for snow
management and stockpiling. Show management
activities must not destroy or degrade installed erosion
and sediment control practices.

3. A minimum 25 foot buffer shall be maintained from all
perimeter controls such as silt fence. Mark silt fence
with tall stakes that are visible above the snow pack.

4. Edges of disturbed areas that drain to a waterbody within
100 feet will have 2 rows of silt fence, 5 feet apart,
installed on the contour.

5. Drainage structures must be kept open and free of snow
and ice dams. All debris, ice dams, or debris from
plowing operations, that restrict the flow of runoff and
meltwater, shall be removed.

6. Sediment barriers must be installed at all appropriate

perimeter and sensitive locations. Silt fence and other
practices requiring earth disturbance must be installed
before the ground freezes.

7. Soil stockpiles must be protected by the use of
established vegetation, anchored straw mulch, rolled
stabilization matting, or other durable covering. A
barrier must be installed at least 15 feet from the toe of
the stockpile to prevent soil migration and to capture
loose soil.

8. In areas where soil disturbance activity has temporarily
or permanently ceased, the application of soil
stabilization measures should be initiated by the end of
the next business day and completed within three (3)
days. Rolled erosion control blankets must be used on
all slopes 3 horizontal to 1 vertical or steeper.

9. If straw mulch alone is used for temporary
stabilization, it shall be applied at double the standard
rate of 2 tons per acre, making the application rate 4
tons per acre. Other manufactured mulches should be
applied at double the manufacturer’s recommended
rate.

10. To ensure adequate stabilization of disturbed soil in
advance of a melt event, areas of disturbed soil should
be stabilized at the end of each work day unless:

a. work will resume within 24 hours in the same area
and no precipitation is forecast or;

b. the work is in disturbed areas that collect and
retain runoff, such as open utility trenches,
foundation excavations, or water management
areas.

11. Use stone paths to stabilize access perimeters of
buildings under construction and areas where
construction vehicle traffic is anticipated. Stone paths
should be a minimum 10 feet in width but wider as
necessary to accommodate equipment.

Maintenance

The site shall be inspected frequently to ensure that the
erosion and sediment control plan is performing its winter
stabilization function. If the site will not have earth
disturbing activities ongoing during the “winter season”, all
bare exposed soil must be stabilized by established
vegetation, straw or other acceptable mulch, matting, rock,
or other approved material such as rolled erosion control
products. Seeding of areas with mulch cover is preferred
but seeding alone is not acceptable for proper stabilization.

Compliance inspections must be performed and reports
filed properly in accordance with the SWPPP for all sites
under a winter shutdown.
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STANDARD AND SPECIFICATIONS FOR

CHECK DAM
Therefore:
Where: S = spacing interval (ft.)
h = height of check dam (ft.)
s = channel slope (ft./ft.)
Example:
For a channel with a 4% slope
and 2 ft. high stone check dams,
they are spaced as follows:

Definition & Scope

Small barriers or dams constructed of stone, bagged sand or
gravel, or other durable materials across a drainageway to
reduce erosion in a drainage channel by reducing the veloci-
ty of flow in the channel.

Conditions Where Practice Applies

This practice is used as a temporary and, in some cases, a
permanent measure to limit erosion by reducing veloci-
ties in open channels that are degrading or subject to ero-
sion or where permanent stabilization is impractical due to
short period of usefulness and time constraints of construc-
tion.

Design Criteria

Drainage Area: Maximum drainage area above the
check dam shall not exceed two (2) acres.

Height: Not greater than 2 feet. Center shall be main-
tained 9 inches lower than abutments at natural ground ele-
vation.

Side Slopes: Shall be 2:1 or flatter.

Spacing: The check dams shall be spaced as necessary
in the channel so that the crest of the downstream dam is at
the elevation of the toe of the upstream dam. This spacing
is equal to the height of the check dam divided by the chan-
nel slope.

For stone check dams: Use a well graded stone matrix 2
to 9 inches in size (NYS — DOT Light Stone Fill meets
these requirements).

The overflow of the check dams will be stabilized to resist
erosion that might be caused by the check dam. See Figure
3.1 on page 3.3 for details.

Check dams should be anchored in the channel by a cutoff
trench 1.5 ft. wide and 0.5 ft. deep and lined with filter fab-
ric to prevent soil migration.

For filter sock or fiber roll check dams: The check dams
will be anchored by staking the dam to the earth contact
surface. The dam will extend to the top of the bank. The
check dam will have a splash apron of NYS DOT #2
crushed stone extending a minimum 3 feet downstream
from the dam and 1 foot up the sides of the channel. The
compost and materials for a filter sock check dam shall
meet the requirements shown in the standard for Compost
Filter Sock on page 5.7.

Maintenance

The check dams should be inspected after each runoff
event. Correct all damage immediately. If significant ero-
sion has occurred between structures, a liner of stone or
other suitable material should be installed in that portion of
the channel or additional check dams added.

Remove sediment accumulated behind the dam as needed to
allow channel to drain through the stone check dam and
prevent large flows from carrying sediment over the dam.
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Figure 3.1
Stone Check Dam Detail
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STANDARD AND SPECIFICATIONS FOR
DIVERSION

Definition & Scope

A drainage way of parabolic or trapezoidal cross-section
with a supporting ridge on the lower side that is constructed
across the slope to intercept and convey runoff to stable
outlets at non-erosive velocities.

Conditions Where Practice Applies

Diversions are used where:

1. Runoff from higher areas has potential for damaging
properties, causing erosion, or interfering with, or
preventing the establishment of, vegetation on lower
areas.

2. Surface and/or shallow subsurface flow is damaging
sloping upland.

3. The length of slopes needs to be reduced so that soil
loss will be kept to a minimum.

Diversions are only applicable below stabilized or protected
areas. Avoid establishment on slopes greater than fifteen
percent. Diversions should be used with caution on soils
subject to slippage. Construction of diversions shall be in
compliance with state and local drainage and water laws.

Design Criteria

Location

Diversion location shall be determined by considering out-
let conditions, topography, land use, soil type, length of
slope, seep planes (when seepage is a problem), and the
development layout.

Capacity

Peak rates of runoff values used in determining the capacity
requirements shall be calculated using the most current hy-
drologic data from the Northeast Regional Climate Center
in an appropriate model.

The constructed diversion shall have capacity to carry, as a
minimum, the peak discharge from a 10 year frequency
rainfall event with freeboard of not less than 0.3 feet.

Diversions designed to protect homes, schools, industrial
buildings, roads, parking lots, and comparable high-risk
areas, and those designed to function in connection with
other structures, shall have sufficient capacity to carry peak
runoff expected from a storm frequency consistent with the
hazard involved.

Cross Section

The diversion channel shall be parabolic or trapezoidal in
shape. Parabolic Diversion design charts are provided in
Tables 3.2, 3.3 and 3.4 on pages 3.10, 3.12 and 3.13. The
diversion shall be designed to have stable side slopes. The
side slopes shall not be steeper than 2:1 and shall be flat
enough to ensure ease of maintenance of the diversion and
its protective vegetative cover.

The ridge shall have a minimum width of four feet at the
design water elevation; a minimum of 0.3 feet freeboard
and a reasonable settlement factor shall be provided.

Velocity and Grade

The permissible velocity for the specified method of stabili-
zation will determine the maximum grade. Maximum per-
missible velocities of flow for the stated conditions of stabi-
lization shall be as shown in Table 3.1 on page 3.10 of this
standard.

Diversions are not usually applicable below high sediment
producing areas unless land treatment practices or structural
measures, designed to prevent damaging accumulations of
sediment in the channels, are installed with, or before, the
diversions.

Outlets

Each diversion must have an adequate outlet. The outlet
may be a grassed waterway, vegetated or paved area, grade
stabilization structure, flow spreader, flow diffuser, stable
watercourse, or subsurface drain outlet. In all cases, the
outlet must convey runoff to a point where outflow will not
cause damage. Vegetated outlets shall be installed before
diversion construction, if needed, to ensure establishment of
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vegetative cover in the outlet channel.

The design elevation of the water surface in the diversion
shall not be lower than the design elevation of the water

Stabilization

surface in the outlet at their junction when both are operat-
ing at design flow.

Vegetated diversions shall be stabilized in accordance with
the following tables.

Table 3.1
Diversion Maximum Permissible Design Velocities Table
Permissible Velocity
Soil Texture Retardance and Cover (ft / second) for Selected
Channel Vegetation
) C-Kentucky 31 tall fescue and 30
Sand, Silt, Sandy loam, | Kentucky bluegrass '
silty loam, loamy sand -
(ML, SM, SP, SW) D-Annuals' Small grain 25
(rye, oats, barley, millet) Ryegrass '
) C-Kentucky 31 tall fescue 40
Silty clay loam, and Kentucky bluegrass '
Sandy clay loam -
(ML-CL, SC) D-Annuals' Small grain 35
(rye, oats, barley, millet) Ryegrass '
C-Kentucky 31 tall fescue 50
and Kentucky bluegrass '
Clay (CL)
D-Annuals® Small grain 40
(rye, oats, barley, millet) Ryegrass '
! Annuals—Use only as temporary protection until permanent vegetation is established.

Table 3.2 - Retardance Factors for Various Grasses and Legumes Table

Retardance Cover Condition

A Reed canarygrass Excellent stand, tall (average 36 inches)
Smooth bromegrass Good stand, mowed (average 12 to 15 inches)
Tall fescue Good stand, unmowed (average 18 inches)

B Grass-le_gum_e mixture—Timothy, smooth bromegrass, or Orchard Good stand, uncut (average 20 inches)
grass with birdsfoot trefoil
Reed canarygrass Good stand, mowed (average 12 to 15 inches)
Tall fescue, with birdsfoot trefoil or ladino clover Good stand, uncut (average 18 inches)
Redtop Good stand, headed (15 to 20 inches)

c Grass-legume mi_xture—su_mmer (Orchard grass, redtop, Annual Good stand, uncut (6 to 8 inches)
ryegrass, and ladino or white clover)
Kentucky bluegrass Good stand, headed (6 to 12 inches)
Red fescue Good stand, headed (12 to 18 inches)

D Grass-legume mixture—fall, spring (Orchard grass, redtop, Annual Good stand, uncut (4 to 5 inches)
ryegrass, and white or ladino clover)
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Figure 3.4
Diversion Detall
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Table 3.3
Parabolic Diversion Design, Without Freeboard Tables - 1 (USDA- NRCS)
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Table 3.4
Parabolic Diversion Design, Without Freeboard Tables - 2 (USDA- NRCS)
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STANDARD AND SPECIFICATIONS FOR
EARTH DIKE

Stabilization

Stabilization of the dike shall be completed within 2 days of
installation in accordance with the standard and specifica-
tions for seed and straw mulch or straw mulch only if not in
seeding season. The flow channel shall be stabilized as per
the following criteria:

Flow Channel
e Channel
Treat- 1
Grade
ment A (<5 Ac.) B (5-10 Ac.)
Seed & Straw | Seed & Straw
- 0,
! 0-5-3.0% | \Mulch Mulch
o Seed and cov-
Definition & Scope er with RECP
Seed & Straw . '
. . . 2 3.1-5.0% sod, or lined
A temporary berm or ridge of compacted soil, located in Mulch with plastic or
such a manner as to channel water to a desired location. Its 2" stone
purpose is to direct runoff to a sediment trapping device,
thereby reducing the potential for erosion and off site sedi- Seed and cover
mentation. Earth d_ikes can also be used for diverting clean with RECP, Line with 4-8
water away from disturbed areas. 3 5.1-8.0% |Sod, or line in. rip-rap or,
.. . . with plastic or | geotextile
Conditions Where Practice Applies 2in. stone
Earth dikes are often constructed across disturbed areas and Line with 4-8 . .
around construction sites such as graded parking lots and 4 8.1-10% | in. rip-rap or Site Specific
subdivisions. The dikes shall remain in place until the dis- ; Design
ol geotextile
turbed areas are permanently stabilized.
1In highly erodible soils, as defined by the local approving agency,
Desiqn Criteria refer to the next higher slope grade for type of stabilization.

See Figure 3.5 on page 3.15 for details.

General Earth dikes shall have an outlet that functions with a mini-
- - mum of erosion.
Dike A Dike B
- Runoff shall be conveyed to a sediment trapping device

Drainage Area <5 AC 5-10 Ac until the drainage area above the dike is adequately stabi-
Dike Height 18 in. 36 in. lized.
Dike Width 24 in. 36 in. The on-site location may need to be adjusted to meet field
Flow Width 4t 6 ft. conditions in order to utilize the most suitable outlet.
Flow Depth in Channel gin. 15in.
Side Slopes 2:1 or flatter 2:1 or flatter
Grade 0.5% Min. 0.5% Min.

10% Max. 10% Max.

For drainage areas larger than 10 acres, refer to the
Standard and Specifications for Diversion on page 3.9.

Outlet
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Figure 3.5
Earth Dike Detail
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STANDARD AND SPECIFICATIONS FOR
FLOW DIFFUSER

Definition & Scope

A permanent non-erosive outlet for concentrated runoff
constructed to diffuse flow uniformly through a stone ma-
trix onto a stablilized area in the form of shallow, low ve-
locity, sheet flow.

Conditions Where Practice Applies

Where sediment-free stormwater runoff can be released in
low velocity sheet flow down stabilized areas without caus-
ing erosion; where the ground slope at the outlet of the dif-
fuser is less than 30% and the runoff will not re-concentrate
after release; and where construction of a flow spreader is
not practicable.

Design Criteria

1. Drainage area: The maximum drainage area to the
diffuser may not exceed 0.10 acre per foot length of the
flow diffuser. The drainage area served by the diffuser
discharging directly cannot be 10-20% more than half
the size of the receiving buffer area.

2. Discharge from diffuser onto receiving area: The
peak stormwater flow rate from a flow diffuser onto a
receiving area from a 10-year 24-hour storm must be
less than 0.25 cubic feet per second (0.25 cfs) per linear
foot of weir crest length.

3. Receiving area of buffer: Each flow diffuser shall
have a vegetated receiving area with a minimum con-
tinuous length of 150 feet and the capacity to pass the
flow without erosion. The receiving area shall be sta-
ble prior to the construction of the flow diffuser. The
receiving area shall have topography regular enough to

prevent undue flow concentration before entering a
stable watercourse but it shall have a slope that is less
than 30%. If the receiving area is not presently stable,
then the receiving area shall be stabilized prior to con-
struction of the flow diffuser. The receiving area be-
low the flow diffuser shall be protected from harm dur-
ing construction. Sodding and/or turf reinforcement
mat (TRM) in combination with vegetative measures
shall stabilize disturbed areas. The receiving area shall
not be used by the flow diffuser until stabilization has
been accomplished. A temporary diversion may be
necessary in this case.

4. Cross-section: The minimum stone diffuser cross-
section shall be trapezoidal with a height of 1 foot
above natural ground; top width equal to 2 foot and
side slope equal to 1 horizontal to 1 vertical. The stor-
age area behind the diffuser shall be excavated to a
depth of 1 foot and overall width of storage area equal
to 6 feet minimum.

Sizing the diffuser: The length of the stone diffuser
is governed by the size of the stone in the structure, the
height of the diffuser, and the flow length through it.
The following equation is used to establish the design
of the diffuser:

Where:

Qg = Outflow through the stone diffuser (cfs)

h = Ponding depth behind the diffuser (ft.)

W = Linear length of the diffuser along centerline (ft.)
L = Average horizontal flow length through the diffuser
perpendicular to the centerline (ft.)

D = Average stone diameter (dsp) in the structure (ft.)

The maximum dsg size shall be 9” or 0.75’.

The designer shall calculate the length of diffuser needed
depending on the geometry of the cross-section and rock
size to be used recognizing that the maximum allowable
discharge through the diffuser shall be 0.25 cfs per foot of
length.

Once the discharge is calculated for the 10 year storm for
the drainage area to the diffuser (Qy) it can be divided by
the design discharge of the diffuser to determine the diffus-
er length as follows:
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Where:

Qg = Outflow through the stone diffuser (cfs/ft)

Q1o = Discharge rate for the 10 year storm (cfs)

W = Linear length of the diffuser along centerline (ft.)

Design examples are shown in Appendix B.
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Figure 3.6
Flow Diffuser Detail
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STANDARD AND SPECIFICATIONS FOR
FLOW SPREADER

Definition & Scope

A permanent or temporary, non-erosive outlet for con-
centrated runoff, constructed to disperse concentrated
flow uniformly over a hardened weir into a stabilized area
as shallow, low velocity, sheet flow.

Conditions Where Practice Applies

Where sediment-free storm runoff can be released in sheet
flow down a stabilized slope without causing erosion;
where a hardened level weir can be constructed without
filling; where the area below the weir is uniform with a
slope of 10% or less and the runoff will not re-concentrate
after release; and where no traffic will disturb the flow
spreader.

Design Criteria

1. Drainage area: The maximum drainage area to the
spreader may not exceed 5 acres.

2. Discharge to a flow spreader: The peak stormwater
flow rate to a flow spreader due to runoff from a 10-
year 24-hour storm must be less than 0.5 cubic feet per
second (0.5 cfs) per foot length of flow spreader lip.

3. Length of flow spreader: The flow spreader length
may not be more than 30 feet if flow is entering from
one end of the spreader. Longer lengths require flow to
split evenly from the center of the spreader.

4. Receiving area of buffer: Each flow spreader shall
have a vegetated receiving area with the capacity to
pass the flow without erosion. The receiving area shall
be stable prior to the construction of the flow spreader.
The receiving area shall have topography regular
enough to prevent undue flow concentration before

entering a stable watercourse but it shall have a slope
that is less than 10%. If the receiving area is not pres-
ently stable, then the receiving area shall be stabilized
prior to construction of the flow spreader. The receiv-
ing area below the flow spreader shall be protected
from harm during construction. Sodding and/or turf
reinforced mat in combination with vegetative
measures shall stabilize disturbed areas. The receiving
area shall not be used by the flow spreader until stabili-
zation has been accomplished. A temporary diversion
may be necessary in this case.

Weir: The weir of the flow spreader should consist

of a pressure treated 2”x12” timber plank laid on edge
and set at level elevation perpendicular to flow. Alter-
nate hardened weir structures may be used as long as a
hard, durable, continuous weir is maintained.

Channel: The flow spreader entrance channel shall
be a minimum of 1 foot deep with a minimum 2 foot
bottom width to trap sediment and reduce lateral flow
velocities. Side slopes shall be 2:1 or flatter. The
channel shall be constructed with a 0% grade to ensure
uniform flow distribution. Velocity entering the chan-
nel shall be reduced to ensure non-erosive low ap-
proach velocity in the weir.

Maintenance: Long term maintenance of the flow
spreader is essential to ensure its continued effective-
ness. The following provisions should be followed. In
the first year the flow spreader should be inspected
semi annually and following major storm events for
any signs of channelization and should be immediately
repaired. After the first year, annual inspection should
be sufficient. Spreaders constructed of wood, asphalt,
stone or concrete curbing require periodic inspection to
check for damage and to be repaired as needed.

A. Inspections: At least once a year, the spreader
pool should be inspected for sand accumulation
and debris that may reduce capacity.

B. Maintenance Access: Flow spreaders should be
sited to provide easy access for removal of accu-
mulated sediment and rehabilitation of the berm.

C. Debris Removal: Debris buildup within the
channel should be removed when it has accumulat-
ed to approximately 10 to 20% of design volume
or channel capacity. Remove debris such as leaf
litter, branches, tree growth and any sediment
build-up from the spreader and dispose of appro-
priately.

D. Mowing: Vegetated spreaders may require
mowing.
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Figure 3.7
Flow Spreader Detail
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STANDARD AND SPECIFICATIONS FOR
ROCK OUTLET PROTECTION

Definition & Scope

A permanent section of rock protection placed at the outlet
end of the culverts, conduits, or channels to reduce the
depth, velocity, and energy of water, such that the flow will
not erode the receiving downstream reach.

Conditions Where Practice Applies

This practice applies where discharge velocities and ener-
gies at the outlets of culverts, conduits, or channels are suf-
ficient to erode the next downstream reach. This applies to:

1. Culvert outlets of all types.

2. Pipe conduits from all sediment basins, dry storm water
ponds, and permanent type ponds.

3. New channels constructed as outlets for culverts and
conduits.

Design Criteria

The design of rock outlet protection depends entirely on the
location. Pipe outlet at the top of cuts or on slopes steeper
than 10 percent, cannot be protected by rock aprons or
riprap sections due to re-concentration of flows and high
velocities encountered after the flow leaves the apron.

Many counties and state agencies have regulations and de-
sign procedures already established for dimensions, type
and size of materials, and locations where outlet protection
is required. Where these requirements exist, they shall be
followed.

Tailwater Depth

The depth of tailwater immediately below the pipe outlet

must be determined for the design capacity of the pipe. If
the tailwater depth is less than half the diameter of the out-
let pipe, and the receiving stream is wide enough to accept
divergence of the flow, it shall be classified as a Minimum
Tailwater Condition; see Figure 3.16 on page 3.42 as an
example. If the tailwater depth is greater than half the pipe
diameter and the receiving stream will continue to confine
the flow, it shall be classified as a Maximum Tailwater
Condition; see Figure 3.17 on page 3.43 as an example.
Pipes which outlet onto flat areas with no defined channel
may be assumed to have a Minimum Tailwater Condition;
see Figure 3.16 on page 3.42 as an example.

Apron Size

The apron length and width shall be determined from the
curves according to the tailwater conditions:

Minimum Tailwater — Use Figure 3.16 on page 3.42
Maximum Tailwater — Use Figure 3.17 on page 3.43

If the pipe discharges directly into a well defined channel,
the apron shall extend across the channel bottom and up the
channel banks to an elevation one foot above the maximum
tailwater depth or to the top of the bank, whichever is less.

The upstream end of the apron, adjacent to the pipe, shall
have a width two (2) times the diameter of the outlet pipe,
or conform to pipe end section if used.

Bottom Grade

The outlet protection apron shall be constructed with no
slope along its length. There shall be no overfall at the end
of the apron. The elevation of the downstream end of the
apron shall be equal to the elevation of the receiving chan-
nel or adjacent ground.

Alignment

The outlet protection apron shall be located so that there are
no bends in the horizontal alignment.

Materials

The outlet protection may be done using rock riprap, grout-
ed riprap, or gabions. Outlets constructed on the bank of a

stream or wetland shall not use grouted rip-rap, gabions or

concrete.

Riprap shall be composed of a well-graded mixture of rock
size so that 50 percent of the pieces, by weight, shall be
larger than the dsp Size determined by using the charts. A
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well-graded mixture, as used herein, is defined as a mixture
composed primarily of larger rock sizes, but with a suffi-
cient mixture of other sizes to fill the smaller voids between
the rocks. The diameter of the largest rock size in such a
mixture shall be 1.5 times the dsg size.

Thickness

The minimum thickness of the riprap layer shall be 1.5

times the maximum rock diameter for ds, of 15 inches or
less; and 1.2 times the maximum rock size for ds, greater
than 15 inches. The following chart lists some examples:

Ds . Minimum
(inches) (inches) Blanke_t Thick-
ness (inches)
4 6 9
6 9 14
9 14 20
12 18 27
15 22 32
18 27 32
21 32 38
24 36 43
Rock Quality

Rock for riprap shall consist of field rock or rough unhewn
quarry rock. The rock shall be hard and angular and of a
quality that will not disintegrate on exposure to water or
weathering. The specific gravity of the individual rocks
shall be at least 2.5.

Filter

A filter is a layer of material placed between the riprap and
the underlying soil surface to prevent soil movement into
and through the riprap. Riprap shall have a filter placed
under it in all cases.

A filter can be of two general forms: a gravel layer or a
plastic filter cloth. The plastic filter cloth can be woven or
non-woven monofilament yarns, and shall meet these base
requirements: thickness 20-60 mils, grab strength 90-120
Ibs; and shall conform to ASTM D-1777 and ASTM D-
1682.

Gravel filter blanket, when used, shall be designed by com-
paring particle sizes of the overlying material and the base
material. Design criteria are available in Standard and
Specification for Anchored Slope and Channel Stabilization
on page 4.7.

Gabions

Gabions shall be made of hexagonal triple twist mesh with
heavily galvanized steel wire. The maximum linear dimen-
sion of the mesh opening shall not exceed 4 Y2 inches and
the area of the mesh opening shall not exceed 10 square
inches.

Gabions shall be fabricated in such a manner that the sides,
ends, and lid can be assembled at the construction site into a
rectangular basket of the specified sizes. Gabions shall be
of single unit construction and shall be installed according
to manufacturer’s recommendations.

The area on which the gabion is to be installed shall be
graded as shown on the drawings. Foundation conditions
shall be the same as for placing rock riprap, and filter cloth
shall be placed under all gabions. Where necessary, key, or
tie, the structure into the bank to prevent undermining of the
main gabion structure.

Maintenance
Once a riprap outlet has been installed, the maintenance
needs are very low. It should be inspected after high flows

for evidence of scour beneath the riprap or for dislodged
rocks. Repairs should be made immediately.

Design Procedure

1. Investigate the downstream channel to assure that
nonerosive velocities can be maintained.

2. Determine the tailwater condition at the outlet to estab-
lish which curve to use.

3. Use the appropriate chart with the design discharge to
determine the riprap size and apron length required. It
is noted that references to pipe diameters in the charts
are based on full flow. For other than full pipe flow,
the parameters of depth of flow and velocity must be
used to adjust the design discharges.

4. Calculate apron width at the downstream end if a flare
section is to be employed.

Design Examples are demonstrated in Appendix B.

Construction Specifications

1. The subgrade for the filter, riprap, or gabion shall be
prepared to the required lines and grades. Any fill re-
quired in the subgrade shall be compacted to a density
of approximately that of the surrounding undisturbed
material.

2. The rock or gravel shall conform to the specified grad-
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ing limits when installed respectively in the riprap or
filter.

3. Filter cloth shall be protected from punching, cutting,
or tearing. Any damage other than an occasional small
hole shall be repaired by placing another piece of cloth
over the damaged part or by completely replacing the
cloth. All overlaps, whether for repairs or for joining
two pieces of cloth shall be a minimum of one foot.

4. Rock for the riprap or gabion outlets may be placed by
equipment. Both shall each be constructed to the full
course thickness in one operation and in such a manner
as to avoid displacement of underlying materials. The
rock for riprap or gabion outlets shall be delivered and
placed in a manner that will ensure that it is reasonably
homogenous with the smaller rocks and spalls filling
the voids between the larger rocks. Riprap shall be
placed in a manner to prevent damage to the filter blan-
ket or filter cloth. Hand placement will be required to
the extent necessary to prevent damage to the perma-
nent works.
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Figure 3.16
Outlet Protection Design—Minimum Tailwater Condition Chart
(Design of Outlet Protection from a Round Pipe Flowing Full,
Minimum Tailwater Condition: T,, < 0.5D,) (USDA - NRCS)
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Figure 3.17
Outlet Protection Design—Maximum Tailwater Condition Chart
(Design of Outlet Protection from a Round Pipe Flowing Full,
Maximum Tailwater Condition: T,, O 0.5D,) (USDA - NRCS)

2.0
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Figure 3.18
Riprap Outlet Protection Detail (1)
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Figure 3.19
Riprap Outlet Protection Detail (2)
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Figure 3.20
Riprap Outlet Protection Detail (3)
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STANDARD AND SPECIFICATIONS FOR
ANCHORED STABILIZATION MATTING

Definition and Scope

A temporary or permanent protective covering placed on a
prepared, seeded planting area that is anchored in place by
staples or other means to aid in controlling erosion by
absorbing rain splash energy and withstand overland flow
as well as provide a microclimate to protect and promote
seed establishment.

Conditions Where Practice Applies

Anchored stabilization mats are required for seeded earthen
slopes steeper than 3 horizontal to 1 vertical; in vegetated
channels where the velocity of the design flow exceeds the
allowable velocity for vegetation alone (usually greater than
5 feet per second); on streambanks and shorelines where
moving water is likely to erode newly seeded or planted
areas; and in areas where wind prevents standard mulching
with straw. This standard does not apply to slopes
stabilized with sod, rock riprap or hard armor material.

Design Criteria

Slope Applications - Anchored stabilization mats for use on
slopes are primarily used as mulch blankets where the mesh
material is within the blanket or as a netting over previously
placed mulch. These stabilization mats are NOT effective
in preventing slope failures.

1. Required on all slopes steeper than 3:1

2. Matting will be designed for proper longevity need and
strength based on intended use.

3. Allinstallation details and directions will be included
on the site erosion and sediment control plan and will
follow manufactures specifications.

Channel Applications - Anchored stabilization mats, for use
in supporting vegetation in flow channels, are generally a
non-degradable, three dimensional plastic structure which
can be filled with soil prior to planting. This structure
provides a medium for root growth where the matting and
roots become intertwined forming a continuous anchor for
the vegetated lining.

1. Channel stabilization shall be based on the tractive
force method.

2. For maximum design shear stresses less than 2 pounds
per square foot, a temporary or bio-degradable mat may
be used.

3. The design of the final matting shall be based on the
mats ability to resist the tractive shear stress at bank
full flow.

4. The installation details and procedures shall be
included on the site erosion and sediment control plan
and will follow manufacturers specifications.

Construction Specifications

1. Prepare soil before installing matting by smoothing the
surface, removing debris and large stone, and applying
lime, fertilizer and seed. Refer to manufacturers
installation details.

2. Begin at the top of the slope by anchoring the mat in a
6” deep x 6” wide trench. Backfill and compact the
trench after stapling.

3. Inchannels or swales, begin at the downslope end,
anchoring the mat at the bottom and top ends of the
blanket. When another roll is needed, the upslope roll
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should overlay the lower layer, shingle style, so that
channel flows do not peel back the material.

4. Roll the mats down a slope with a minimum 4”
overlap. Roll center mat in a channel in direction of
water flow on bottom of the channel. Do not stretch
blankets. Blankets shall have good continuous contact
with the underlying soil throughout its entire length.

5. Place mats end over end (shingle style) with a 6”
overlap, use a double row of staggered staples 4” apart
to secure mats.

6. Full length edge of mats at top of side slopes must be
anchored in 6” deep x 6” wide trench; backfill and
compact the trench after stapling.

7. Mats on side slopes of a channel must be overlapped 4”
over the center mat and stapled.

8. In high flow channel applications, a staple check slot is
recommended at 30 to 40 foot intervals. Use a row of
staples 4” apart over entire width of the channel. Place
a second row 4” below the first row in a staggered
pattern.

9. The terminal end of the mats must be anchored in a
6”x6” wide trench. Backfill and compact the trench
after stapling.

10. Stapling and anchoring of blanket shall be done in
accordance with the manufactures recommendations.

Maintenance

Blanketed areas shall be inspected weekly and after each
runoff event until perennial vegetation is established to a
minimum uniform 80% coverage throughout the blanketed
area. Damaged or displaced blankets shall be restored or
replaced within 2 calendar days.
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STANDARD AND SPECIFICATIONS FOR
ARMORED SLOPE AND CHANNEL STABILIZATION

Definition & Scope

A permanent layer of stone designed to protect and stabilize
areas subject to erosion by protecting the soil surface from
rain splash, sheet flow, rill and gully erosion and channel
erosion. It can also be used to improve the stability of soil
slopes that are subject to seepage or have poor soil
structure.

Conditions Where Practice Applies

Riprap is used for cut and fill slopes subject to seepage,
erosion, or weathering, particularly where conditions
prohibit the establishment of vegetation. Riprap is also
used for channel side slopes and bottoms, temporary
dewatering diversion channels where the flow velocities
exceed 6 feet/second, grade sills, on shorelines subject to
erosion, and at inlets and outlets to culverts, bridges, slope
drains, grade stabilization structures, and storm drains.

Slope Stabilization Design Criteria

Gradation — Riprap shall be a well-graded mixture with
50% by weight larger than the specified design size. The
diameter of the largest stone size in such a mixture should
be 1.5 times the ds, size with smaller sizes grading down to
1inch. The designer should select the size or sizes that
equal or exceed that minimum size based on riprap
gradations commercially available in the area.

Thickness — The minimum layer thickness shall be 1.5
times the maximum stone diameter, but in no case less than
6 inches.

Size — The sizes of stones used for riprap protection are
determined by purpose and specific site conditions:

1. Slope Stabilization — Riprap stone for slope
stabilization not subject to flowing water or wave
action shall be sized for the proposed grade. The
gradient of the slope to be stabilized shall be less than
the natural angle of repose of the stone selected.
Angles of repose of riprap stones may be estimated
from Figure 4.1.

Riprap used for surface stabilization of slopes does not
add significant resistance to sliding or slope failure and
should not be considered a retaining wall. Slopes
approaching 1.5:1 may require special stability
analysis. The inherent stability of the soil must be
satisfactory before riprap is used for surface
stabilization.

2. Channel Stabilization - Design criteria for sizing stone
for stability of channel side slopes are presented under
Channel Stabilization Design Criteria on page 4.10.

2. Outlet Protection — Design criteria for sizing stone and
determining dimensions of riprap aprons are presented
in Standards and Specifications for Rock Outlet
Protection on page 3.39.

Filter Blanket — A filter blanket is a layer of material
placed between the riprap and the underlying soil to prevent
soil movement into or through the riprap. A suitable filter
may consist of a well-graded gravel or sand-gravel layer or
a synthetic filter fabric manufactured for this purpose. The
design of a gravel filter blanket is based on the ratio of
particle size in the overlying filter material to that of the
base material in accordance with the criteria below.
Multiple layers may be designed to affect a proper filter if
necessary.

A gravel filter blanket should have the following
relationship for a stable design:

Quality — Stone for riprap shall be hard, durable field or and

quarry materials. They shall be angular and not subject to

breaking down when exposed to water or weathering. The

specific gravity shall be at least 2.5.
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Filter refers to the overlying material while base refers to
the underlying material. These relationships must hold be-
tween the base and filter and the filter and riprap to prevent
migration of material. In some cases, more than one filter
may be needed. Each filter layer should be a minimum of 6
inches thick, unless an acceptable filter fabric is used.

A synthetic filter fabric may be used with or in place of
gravel filters. The following particle size relationships
should exist:

1. Filter fabric covering a base containing 50% or less by
weight of fine particles (#200 sieve size):

A

B. total open area of filter fabric should not exceed
36%

2. Filter fabric covering other soils:

A. EOS is no larger than 0.21 mm (#70 sieve size)

B. total open area of filter fabric should not exceed
10%

*EOS - Equivalent opening size compared to a U.S. stand-
ard sieve size.

No filter fabric should have less than 4% open area or an
EOS less than U.S. Standard Sieve #100 (0.15 mm). The
permeability of the fabric must be greater than that of the
soil. The fabric may be made of woven or nonwoven mon-
ofilament yarns and should meet the following minimum
requirements:

Thickness 20-60 mils

grab strength 90-120 Ibs.

conform to ASTM D-1682 or ASTM D-177

Filter blankets should always be provided where seepage is
significant or where flow velocity and duration of flow or

turbulence may cause underlying soil particles to move
though the riprap.

Construction Specifications

Subgrade Preparation — Prepare the subgrade for riprap
and filter to the required lines and grades shown on the
plans. Compact any fill required in the subgrade to a densi-
ty approximating that of the undisturbed material or overfill
depressions with riprap. Remove brush, trees, stumps, and
other objectionable material. Cut the subgrade sufficiently
deep so that the finished grade of the riprap will be at the

elevation of the surrounding area. Channels shall be exca-
vated sufficiently to allow placement of the riprap in a man-
ner such that the finished inside dimensions and grade of
the riprap meet design specifications.

Sand and gravel filter blanket — Place the filter blanket
immediately after the ground foundation is prepared. For
gravel, spread filter stone in a uniform layer to the specified
depth. Where more than one layer of filter material is used,
spread the layers with minimal mixing.

Synthetic filter fabric — Place the cloth directly on the pre-
pared foundation. Overlap the edges by at least 2 feet, and
space the anchor pins every 3 feet along the overlap. Bury
the upper and lower ends of the cloth a minimum of 12
inches below ground. Take precautions not to damage the
cloth by dropping the riprap. If damage occurs, remove the
riprap and repair the sheet by adding another layer of filter
fabric with a minimum overlap of 12 inches around the
damaged area. Where large stones are to be placed, a 4-
inch layer of fine sand or gravel is recommended to protect
the filter cloth. Filter fabric is not recommended as a filter
on slopes steeper than 2 horizontal to 1 vertical.

Stone placement — Placement of the riprap shall follow
immediately after placement of the filter. Place riprap so
that it forms dense, well-graded mass of stone with a mini-
mum of voids. The desired distribution of stones through-
out the mass may be obtained by selective loading at the
quarry and controlled dumping during final placement.
Place riprap to its full thickness in one operation. Do not
place riprap by dumping through chutes or other methods
that cause segregation of stone sizes. Be careful not to dis-
lodge the underlying base or filter when placing the stones.

The toe of the riprap shall be keyed into a stable foundation
at its base as shown in Figure 4.2 - Typical Riprap Slope
Protection Detail. The toe should be excavated to a depth
of 2.0 feet. The design thickness of the riprap shall extend a
minimum of 3 feet horizontally from the slope. The fin-
ished slope should be free of pockets of small stone or clus-
ters of large stones. Hand placing may be necessary to
achieve proper distribution of stone sizes to produce a rela-
tively smooth, uniform surface. The finished grade of the
riprap should blend with the surrounding area.

Maintenance

Riprap shall be inspected periodically for scour or dislodged
stones. Control weed and brush growth as needed.
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Figure 4.1
Angles of Repose of Riprap Stones (FHWA)

Figure 4.2
Typical Riprap Slope Protection Detail
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Channel Stabilization Design Criteria

1. Since each channel is unique, measures for structural
channel stabilization should be installed according to a
design based on specific site conditions.

2. The plan and profile of the design reach should
approximate a naturally stable channel from the project
area, based on a stable “reference reach” for the subject
channel type.

3. Develop designs according to the following principles:

1 Make protective measures compatible with other
channel modifications planned or being carried out
in the channel reaches.

1 Whenever excavation and re-shaping work is
proposed within channels, the design should provide
functional channel dimensions and geometry at each
section. Work proposed within a stream channel
may require permits from the NYS DEC and US
Army Corps of Engineers.

1 Use the design velocity of the peak discharge of the
10-year storm or bankfull discharge, whichever is
less. Structural measures should be capable of
withstanding greater flows without serious damage.

1 Ensure that the channel bottom is stable or
stabilized by structural means before installing any
permanent slope protection.

1 Channel stabilization should begin at a stable
location and end at a stable point along the bank.

1 Changes in alignment should not be done without a
complete analysis of the environmental and stability
effects on the entire system.

1 Provisions should be made to maintain and improve
fish and wildlife habitat. For example, restoring lost
vegetation will provide valuable shade, food, and/or
cover.

1 Ensure that all requirements of state law and all
permit requirements of local, state, and federal
agencies are met.

Construction Specifications

Riprap — Riprap is the most commonly used material to
structurally stabilize a channel. While riprap will provide
the structural stabilization necessary, the side slope can be
enhanced with vegetative material to slow the velocity of
water, filter debris, and enhance habitat. See Principles of
Biotechnical Practices on page 4.1, for more information.

1. Side slope —slopes shall be graded to 2:1 or flatter
prior to placing bedding, filter fabric, or riprap.

2. Filter —filters should be placed between the base
material and the riprap and meet the requirements of
criteria listed pages 4.7 and 4.8.

Gradation — The gradation of the riprap is dependent on
the velocity expected against the bank for the design
conditions. See Table 4.1 on page 4.12. Once the
velocity is known, gradation can be selected from the
table for the appropriate class of rock. Note, this table
was developed for a 2:1 slope; if the slope steepens to
1.5:1 the gradations should be increased 20%. The
riprap should extend 2 feet below the channel bottom
and be keyed into the side slope both at the upstream
end and downstream end of the proposed work or
reach.

See Figure 4.3 on page 4.13 for details.

Reinforced Concrete - Is often used to armor eroding
sections of flow channel by constructing walls, bulk heads,
or stabilize bank linings in urban areas for redevelopment
work. Provide positive drainage behind these structures to
relieve uplift pressures.
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Grid Pavers — Modular concrete units with or without void
areas can be used to stabilize flow channel. Units with void
areas can allow the establishment of vegetation. These
structures may be obtained in a variety of shapes (Figure
4.4) or they may be formed and poured in place. Maintain
design and installation in accordance with manufacturer’s
instructions.

Revetment — Structural support or armoring to protect an
embankment from erosion. Riprap and gabions are
commonly used. Also used is a hollow fabric mattress with
cells that receive a concrete mixture. Any revetment should
be installed to a depth below the anticipated channel
degradation and into the channel bed as necessary to
provide stability.

Modular Pre-Cast Units — Interlocking modular precast
units of different sizes, shapes, heights, and depths, have
been developed for a wide variety of applications. They
provide vertical support in tight areas as well as durability.
Many types are available with textured surfaces. They also
act as gravity retaining walls. They should be designed and
installed in accordance with the manufacturer’s
recommendations (Figure 4.4). All areas disturbed by
construction should be stabilized as soon as the structural
measures are complete.

Maintenance

Check stabilized flow channel sections after every high-
water event, and make any needed repairs immediately to
prevent any further damage or unraveling of the existing
work.

New York State Standards and Specifications
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Table 4.1 - Riprap Gradations for Channel Stabilization

- s PERCENT FINER BY WEIGHT
2| 5|2
3 8| 3
(@] —~ [
5 |33 |25 § D 10 D 50 D gs D 100
n ~ o -3 — — — —
z g g wt|d, [dT [wt |d, |dT |wt |do |dT |wt |d, |dT
8 Z (Ibs)|(in.) |(in.) |@bs) [(@n) [@n) |@bs) |(in) |(in) |@bs) |(in) |(in)
| 18 8.5 - 5 5 4 50 10 8 100 13 10 150 15 12
1 18 10 - 17 7 6 170 15 12 340 19 15 500 22 18
Il 24 12 2 46 10 8 460 21 17 920 26 21 1400 30 24
\V4 36 14 3 150 15 12 1500 30 25 3000 39 32 4500 a7 36
\Y 48 17 4.8 370 20 16 3700 42 34 7400 53 43 111,000 60 49

do = gravel material dT = angular rock riprap
Wt = weight in pounds
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Figure 4.3
Riprap Channel Stabilization
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Figure 4.4
Channel Stabilization Methods
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STANDARD AND SPECIFICATIONS FOR
FERTILIZER APPLICATION

Definition & Scope

The permanent incorporation of fertilizer into the planting
zone of the soil profile to provide nutrient amendments to
the soil for vigorous support to plant and vegetation growth.

Conditions Where Practice Applies

This standard applies to all areas where permanent seeding,
sodding, and plant establishment is required. All
application of fertilizer shall be in accordance with Nutrient
Runoff Law - ECL Article 17, Title 21. Phosphorus runoff
poses a threat to water quality. Therefore, under New York
Law, fertilizer containing phosphorus may only be applied
to lawn or non-agricultural turf when:

1. Asoil test indicates that additional phosphorus is
needed for growth of that lawn or non-agricultural turf,
or

2. The fertilizer is used for newly established lawn or non
-agricultural turf during the first growing season.

For projects located within watersheds where enhanced
phosphorus removal standards are required as part of its
post-construction stormwater management plan, use of any
fertilizer containing more than 0.67 percent phosphate
(P20s) content will be done only with a valid soil test
demonstrating the need for that formulation.

Design Criteria

Fertilizer is sold with an analysis printed on the tag or bag
shown as three numbers separated by a dash, such as 5-10-
5. The first number is the percent of the total weight of the
bag that is nitrogen (N), the second is the percent of

phosphate (phosphorus, P), and the third is the percent of
potash (potassium, K). Other elements are sometimes
included and are listed with these three basic components.

For example a 40 Ib bag of 5-10-5 fertilizer contains 5% of
40 Ibs of Nitrogen which equals 2 Ibs. There is 10% of 40
Ibs of phosphate (phosphorus) which equals 4 Ibs, and there
is 5% of potash (potassium), another 2 Ibs., for a total of 8
Ibs of active fertilizer in the 40 Ib bag. The rest is filler to
aid in spreading the material over the area to be treated.

Specify the design fertilizer mix and application rates based
on the results of the soil tests.

1. Inno case shall fertilizer be applied between December
1 and April 1 annually.

2. Fertilizer shall not be spread within 20 feet of a surface
water.

3. Any fertilizer falling or spilled into impervious surface
areas such as parking lots, roadways, and sidewalks
should be immediately contained and legally applied or
placed in an appropriate container.

4. Incorporate the fertilizer, and lime if specified, into the
top 2-4 inches of the topsoil or soil profile.

5. When applying fertilizer by hydro seeding care should
be taken to apply mix only to seed bed areas at an
appropriate flow rate to prevent erosion and spraying
onto impervious areas.

New York State Standards and Specifications
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STANDARD AND SPECIFICATIONS FOR
LANDGRADING

Definition & Scope

Permanent reshaping of the existing land surface by
grading in accordance with an engineering topographic plan
and specification to provide for erosion control and
vegetative establishment on disturbed, reshaped areas.

Design Criteria

The grading plan should be based upon the incorporation of
building designs and street layouts that fit and utilize
existing topography and desirable natural surrounding to
avoid extreme grade modifications. Information submitted
must provide sufficient topographic surveys and soil
investigations to determine limitations that must be imposed
on the grading operation related to slope stability, effect on
adjacent properties and drainage patterns, measures for
drainage and water removal, and vegetative treatment, etc.

Many municipalities and counties have regulations and
design procedures already established for land grading and
cut and fill slopes. Where these requirements exist, they
shall be followed.

The plan must show existing and proposed contours of the
area(s) to be graded. The plan shall also include practices
for erosion control, slope stabilization, safe disposal of
runoff water and drainage, such as waterways, lined ditches,
reverse slope benches (include grade and cross section),
grade stabilization structures, retaining walls, and surface
and subsurface drains. The plan shall also include phasing
of these practices. The following shall be incorporated into
the plan:

1. Provisions shall be made to safely convey surface
runoff to storm drains, protected outlets, or to stable
water courses to ensure that surface runoff will not

damage slopes or other graded areas; see standards and
specifications for Grassed Waterway, Diversion, or
Grade Stabilization Structure.

Cut and fill slopes that are to be stabilized with grasses
shall not be steeper than 2:1. When slopes exceed 2:1,
special design and stabilization consideration are
required and shall be adequately shown on the plans.
(Note: Where the slope is to be mowed, the slope
should be no steeper than 3:1, although 4:1 is preferred
because of safety factors related to mowing steep
slopes.)

Reverse slope benches or diversion shall be provided
whenever the vertical interval (height) of any 2:1 slope
exceeds 20 feet; for 3:1 slope it shall be increased to 30
feet and for 4:1 to 40 feet. Benches shall be located to
divide the slope face as equally as possible and shall
convey the water to a stable outlet. Soils, seeps, rock
outcrops, etc., shall also be taken into consideration
when designing benches.

A. Benches shall be a minimum of six feet wide to
provide for ease of maintenance.

B. Benches shall be designed with a reverse slope of
6:1 or flatter to the toe of the upper slope and with
a minimum of one foot in depth. Bench gradient to
the outlet shall be between 2 percent and 3 percent,
unless accompanied by appropriate design and
computations.

C. The flow length within a bench shall not exceed
800 feet unless accompanied by appropriate design
and computations; see Standard and Specifications
for Diversion on page 3.9

Surface water shall be diverted from the face of all cut
and/or fill slopes by the use of diversions, ditches and
swales or conveyed downslope by the use of a designed
structure, except where:

A. The face of the slope is or shall be stabilized and
the face of all graded slopes shall be protected
from surface runoff until they are stabilized.

B. The face of the slope shall not be subject to any
concentrated flows of surface water such as from
natural drainage ways, graded ditches, downspouts,
etc.

C. The face of the slope will be protected by anchored
stabilization matting, sod, gravel, riprap, or other
stabilization method.
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5. Cut slopes occurring in ripable rock shall be serrated as 4.  Areas to be filled shall be cleared, grubbed, and
shown in Figure 4.9 on page 4.26. The serrations shall stripped of topsoil to remove trees, vegetation, roots, or
be made with conventional equipment as the excavation other objectionable material.
is made. Each step or serration shall be constructed on ) -
the contour and will have steps cut at nominal two-foot 5. Areas that are to be topsoiled shall be scarified to a
intervals with nominal three-foot horizontal shelves. minimum depth of four inches prior to placement of
These steps will vary depending on the slope ratio or topsoil.
the cut slope. The nominal slope line is 1 %: 1. These ] ]
steps will weather and act to hold moisture, lime, 6. All f_|IIs shgll be compacted as reqylred to reduce
fertilizer, and seed thus producing a much quicker and erosion, slippage, settlement, subsidence, or other
longer-lived vegetative cover and better slope related problems. FI|! intended to support bquln_gs,
stabilization. Overland flow shall be diverted from the structures, and conduits, etc., shall be compacted in
top of all serrated cut slopes and carried to a suitable accordance with local requirements or codes.
outlet. . .

7. Allfill shall be placed and compacted in layers not to

6. Subsurface drainage shall be provided where necessary exceed 9 inches in thickness.
to intercept seepage that would otherwise adversely . ) .
affect slope stability or create excessively wet site 8. Excep_t for approved landfills or nor_lstructural fills, fill
conditions. material shall be free of frozen particles, brush, roots,

sod, or other foreign objectionable materials that would

7. Slopes shall not be created so close to property lines as mterfere with, or prevent, construction of satisfactory
to endanger adjoining properties without adequately fills.
protecting such properties against sedimentation, . . .
erosion, slippage, settlement, subsidence, or other 9. Frozep material or SOf.t’ mucky or h_|ghly_compre55|ble
related damages. materials shall not be incorporated into fill slopes or

structural fills.

8. Fill material shall be free of brush, rubbish, rocks, logs, ill shall not be placed dorf ;
stumps, building debris, and other objectionable 10. Fill shall not be placed on saturated or frozen surfaces.
_mat(_arlal. It should be free of stones over two (2) _mches 11. All benches shall be kept free of sediment during all
in diameter where compacted by hand or mechanical

. : - phases of development.
tampers or over eight (8) inches in diameter where
compacted by rollers or other equipment. Frozen 12. Seeps or springs encountered during construction shall
mater!al shall not be placed in the fill nor shall the fill be handled in accordance with the Standard and
material be placed on a frozen foundation. Specification for Subsurface Drain on page 3.48 or

9. Stockpiles, borrow areas, and spoil shall be shown on other approved methods.
the plans and shall be subject to the provisions of this 13. All graded areas shall be permanently stabilized
Standard and Specifications. immediately following finished grading.

10. All distyrbed_ areas shgll be stgbilized structurally or 14. Stockpiles, borrow areas, and spoil areas shall be
vegetatively in compliance with the Permanent shown on the plans and shall be subject to the
Construction Area Planting Standard on page 4.42. provisions of this Standard and Specifications.

Construction Specifications

See Figures 4.9 and 4.10 for details.

1. All graded or disturbed areas, including slopes, shall be
protected during clearing and construction in
accordance with the erosion and sediment control plan
until they are adequately stabilized.

2. All erosion and sediment control practices and
measures shall be constructed, applied and maintained
in accordance with the erosion and sediment control
plan and these standards.

3. Topsoil required for the establishment of vegetation
shall be stockpiled in amount necessary to complete
finished grading of all exposed areas.
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Figure 4.9
Typical Section of Serrated Cut Slope
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Figure 4.10
Landgrading
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Figure 4.11
Landgrading - Construction Specifications
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STANDARD AND SPECIFICATIONS FOR
MULCHING

Definition and Scope

Applying coarse plant residue or chips, or other suitable
materials, to cover the soil surface to provide initial erosion
control while a seeding or shrub planting is establishing.
Mulch will conserve moisture and modify the surface soil
temperature and reduce fluctuation of both. Mulch will
prevent soil surface crusting and aid in weed control. Mulch
can also be used alone for temporary stabilization in non-
growing months. Use of stone as a mulch could be more
permanent and should not be limited to non-growing
months.

Conditions Where Practice Applies

On soils subject to erosion and on new seedings and shrub
plantings. Mulch is useful on soils with low infiltration
rates by retarding runoff.

Criteria
Site preparation prior to mulching requires the installation
of necessary erosion control or water management practices

and drainage systems.

Slope, grade and smooth the site to fit needs of selected
mulch products.

Remove all undesirable stones and other debris to meet the
needs of the anticipated land use and maintenance required.

Apply mulch after soil amendments and planting is
accomplished or simultaneously if hydroseeding is used.

Select appropriate mulch material and application rate or
material needs. Hay mulch shall not be used in wetlands or
in areas of permanent seeding. Clean straw mulch is
preferred alternative in wetland application. Determine
local availability.

Select appropriate mulch anchoring material.

NOTE: The best combination for grass/legume
establishment is straw (cereal grain) mulch applied at 2 ton/
acre (90 Ibs./1000sq.ft.) and anchored with wood fiber
mulch (hydromulch) at 500 — 750 Ibs./acre (11 — 17
Ibs./1000 sq. ft.). The wood fiber mulch must be applied
through a hydroseeder immediately after mulching.

New York State Standards and Specifications
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Table 4.2
Guide to Mulch Materials, Rates, and Uses
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Table 4.3
Mulch Anchoring Guide

Anchoring Method
or Material

Kind of Mulch to
be Anchored

How to Apply

1. Peg and Twine

Hay or straw

After mulching, divide areas into blocks approximately 1 sqg.
yd. in size. Drive 4-6 pegs per block to within 2” to 3” of soil
surface. Secure mulch to surface by stretching twine between
pegs in criss-cross pattern on each block. Secure twine around
each peg with 2 or more tight turns. Drive pegs flush with soil.
Driving stakes into ground tightens the twine.

2. Mulch netting

Hay or straw

Staple the light-weight paper, jute, wood fiber, or plastic
nettings to soil surface according to manufacturer’s
recommendations. Should be biodegradable. Most products
are not suitable for foot traffic.

3. Wood cellulose fiber

Hay or straw

Apply with hydroseeder immediately after mulching. Use 500
Ibs. wood fiber per acre. Some products contain an adhesive
material (“tackifier”), possibly advantageous.

4. Mulch anchoring tool

Hay or straw

Apply mulch and pull a mulch anchoring tool (blunt, straight
discs) over mulch as near to the contour as possible. Mulch
material should be “tucked” into soil surface about 3”.

5. Tackifier

Hay or straw

Mix and apply polymeric and gum tackifiers according to
manufacturer’s instructions. Avoid application during rain. A
24-hour curing period and a soil temperature higher than 45°
Fahrenheit are required.
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STANDARD AND SPECIFICATIONS FOR
PERMANENT CONSTRUCTION AREAPLANTING

Definition & Scope

Establishing permanent grasses with other forbs and/or
shrubs to provide a minimum 80% perennial vegetative
cover on areas disturbed by construction and critical areas
to reduce erosion and sediment transport. Critical areas
may include but are not limited to steep excavated cut or fill
slopes as well as eroding or denuded natural slopes and
areas subject to erosion.

Conditions Where Practice Applies

This practice applies to all disturbed areas void of, or
having insufficient, cover to prevent erosion and sediment
transport. See additional standards for special situations
such as sand dunes and sand and gravel pits.

Criteria

All water control measures will be installed as needed prior
to final grading and seedbed preparation. Any severely
compacted sections will require chiseling or disking to
provide an adequate rooting zone, to a minimum depth of
127, see Soil Restoration Standard. The seedbed must be
prepared to allow good soil to seed contact, with the soil not
too soft and not too compact. Adequate soil moisture must
be present to accomplish this. If surface is powder dry or
sticky wet, postpone operations until moisture changes to a
favorable condition. If seeding is accomplished within 24
hours of final grading, additional scarification is generally
not needed, especially on ditch or stream banks. Remove
all stones and other debris from the surface that are greater
than 4 inches, or that will interfere with future mowing or
maintenance.

Soil amendments should be incorporated into the upper 2
inches of soil when feasible. The soil should be tested to
determine the amounts of amendments needed. Apply

ground agricultural limestone to attain a pH of 6.0 in the
upper 2 inches of soil. If soil must be fertilized before
results of a soil test can be obtained to determine fertilizer
needs, apply commercial fertilizer at 600 Ibs. per acre of 5-5
-10 or equivalent. If manure is used, apply a quantity to
meet the nutrients of the above fertilizer. This requires an
appropriate manure analysis prior to applying to the site.

Do not use manure on sites to be planted with birdsfoot
trefoil or in the path of concentrated water flow.

Seed mixtures may vary depending on location within the
state and time of seeding. Generally, warm season grasses
should only be seeded during early spring, April to May.
These grasses are primarily used for vegetating excessively
drained sands and gravels. See Standard and Specification
for Sand and Gravel Mine Reclamation. Other grasses may
be seeded any time of the year when the soil is not frozen
and is workable. When legumes such as birdsfoot trefoil
are included, spring seeding is preferred. See Table 4.4,
“Permanent Construction Area Planting Mixture
Recommendations” for additional seed mixtures.

General Seed Mix: . Ibs./ | Ibs/1000
Variety
acre sq. ft.
Red Clover' OR Acclaim, Rally, | 82 0.20
Red Head I,
Renegade
Common white clover' |  Common 8 0.20
PLUS
Creeping Red Fescue Common 20 0.45
PLUS
Smooth Bromegrass 2 0.05
Common
OR
Ryegrass (perennial) Pennfine/Linn 5 0.10

! add inoculant immediately prior to seeding

2 Mix 4 Ibs each of Empire and Pardee OR 4 Ibs of
Birdsfoot and 4 Ibs white clover per acre. All seeding rates
are given for Pure Live Seed (PLS)

Pure Live Seed, or (PLS) refers to the amount of live seed
in a lot of bulk seed. Information on the seed bag label
includes the type of seed, supplier, test date, source of seed,
purity, and germination. Purity is the percentage of pure
seed. Germination is the percentage of pure seed that will
produce normal plants when planted under favorable
conditions.
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To compute Pure Live Seed multiply the “germination
percent” times the “purity” and divide that by 100 to get
Pure Live Seed.

For example, the PLS for a lot of Kentucky Blue grass with
75% purity and 96% germination would be calculated as
follows:

For 10lbs of PLS from this lot =

80% Perennial Vegetative Cover

Therefore, 13.9 Ibs of seed is the actual weight needed to
meet 10lbs PSL from this specific seed lot.

Time of Seeding: The optimum timing for the general seed
mixture is early spring. Permanent seedings may be made
any time of year if properly mulched and adequate moisture
is provided. Late June through early August is not a good
time to seed, but may facilitate covering the land without
additional disturbance if construction is completed.
Portions of the seeding may fail due to drought and heat.
These areas may need reseeding in late summer/fall or the
following spring.

Method of seeding: Broadcasting, drilling, cultipack type
seeding, or hydroseeding are acceptable methods. Proper
soil to seed contact is key to successful seedings.

Mulching: Mulching is essential to obtain a uniform stand

of seeded plants. Optimum benefits of mulching new ) )
seedings are obtained with the use of small grain straw 50% Perennial Vegetative Cover
applied at a rate of 2 tons per acre, and anchored with a

netting or tackifier. See the Standard and Specifications for

Mulching for choices and requirements.

Irrigation: Watering may be essential to establish a new
seeding when a drought condition occurs shortly after a new
seeding emerges. lrrigation is a specialized practice and
care must be taken not to exceed the application rate for the
soil or subsoil. When disconnecting irrigation pipe, be sure
pipes are drained in a safe manor, not creating an erosion
concern.
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Table 4.4
Permanent Construction Area Planting Mixture Recommendations

Seed Mixture Variety Rate égll_bss)./acre Rit%(i)% Iftt)f 4
Mix #1
Creeping red fescue Ensylva, Pennlawn, Boreal 10 .25
Perennial ryegrass Pennfine, Linn 10 .25
*This mix is used extensively for shaded areas.
Mix #2
Switchgrass Shelter, Pathfinder, Trailblazer, or Blackwell 20 .50

*This rate is in pure live seed, this would be an excellent choice along the upland edge of a wetland to filter runoff and pro-
vide wildlife benefits. In areas where erosion may be a problem, a companion seeding of sand lovegrass should be added to
provide quick cover at a rate of 2 Ibs. per acre (0.05 Ibs. per 1000 sg. ft.).

Mix #3

Switchgrass Shelter, Pathfinder, Trailblazer, or Blackwell 4 .10
Big bluestem Niagara 4 .10
Little bluestem Aldous or Camper 2 .05
Indiangrass Rumsey 4 .10
Coastal panicgrass Atlantic 2 .05
Sideoats grama El Reno or Trailway 2 .05
Wildflower mix .50 .01

*This mix has been successful on sand and gravel plantings. It is very difficult to seed without a warm season grass seeder
such as a Truax seed drill. Broadcasting this seed is very difficult due to the fluffy nature of some of the seed, such as
bluestems and indiangrass.

Mix #4
Switchgrass Shelter, Pathfinder, Trailblazer, or Blackwell 10 .25
Coastal panicgrass Atlantic 10 .25

*This mix is salt tolerant, a good choice along the upland edge of tidal areas and roadsides.

Mix #5

Saltmeadow cordgrass (Spartina patens)—This grass is used for tidal shoreline protection and tidal marsh restoration. It is
planted by vegetative stem divisions.

'Cape’ American beachgrass can be planted for sand dune stabilization above the saltmeadow cordgrass zone.

Mix #6

Creeping red fescue Ensylva, Pennlawn, Boreal 20 45
Chewings Fescue Common 20 45
Perennial ryegrass Pennfine, Linn 5 .10
Red Clover Common 10 45

*General purpose erosion control mix. Not to be used for a turf planting or play grounds.
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STANDARD AND SPECIFICATIONS FOR
SOIL RESTORATION

Definition & Scope

The decompaction of areas of a development site or
construction project where soils have been disturbed to
recover the original properties and porosity of the soil; thus
providing a sustainable growth medium for vegetation,
reduction of runoff and filtering of pollutants from
stormwater runoff.

Conditions Where Practice Applies

Soil restoration is to be applied to areas whose heavy
construction traffic is done and final stabilization is to
begin. This is generally applied in the cleanup, site
restoration, and landscaping phase of construction followed
by the permanent establishment of an appropriate ground
cover to maintain the soil structure. Soil restoration
measures should be applied over and adjacent to any runoff
reduction practices to achieve design performance.

Design Criteria

1. Soil restoration areas will be designated on the plan
views of areas to be disturbed.

2. Soil restoration will be completed in accordance with
Table 4.6 on page 4.53.

Specification for Full Soil Restoration

During periods of relatively low to moderate subsoil
moisture, the disturbed subsoils are returned to rough
grade and the following Soil Restoration steps applied:

1. Apply 3 inches of compost over subsoil. The compost
shall be well decomposed (matured at least 3 months),
weed-free, organic matter. It shall be aerobically
composted, possess no objectionable odors, and contain
less than 1%, by dry weight, of man-made foreign
matter. The physical parameters of the compost shall
meet the standards listed in Table 5.2 - Compost
Standards Table, except for “Particle Size” 100% will
pass the 1/2” sieve. Note: All biosolids compost
produced in New York State (or approved for
importation) must meet NYS DEC’s 6 NYCRR Part
360 (Solid Waste Management Facilities)
requirements. The Part 360 requirements are equal
to or more stringent than 40 CFR Part 503 which
ensure safe standards for pathogen reduction and
heavy metals content.

2. Till compost into subsoil to a depth of at least 12 inches

using a cat-mounted ripper, tractor mounted disc, or
tiller, to mix and circulate air and compost into the
subsoil.

3. Rock-pick until uplifted stone/rock materials of four

inches and larger size are cleaned off the site.

4. Apply topsoil to a depth of 6 inches.

5. Vegetate as required by the seeding plan. Use

appropriate ground cover with deep roots to maintain
the soil structure.

6. Topsoil may be manufactured as a mixture or a mineral

component and organic material such as compost.
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At the end of the project an inspector should be able to push
a 3/8” metal bar 12 inches into the soil just with body
weight. This should not be performed within the drip line
of any existing trees or over utility installations that are

within 24 inches of the surface.

Maintenance

Keep the site free of vehicular and foot traffic or other
weight loads. Consider pedestrian footpaths.

Table 4.6

Soil Restoration Requirements

Type of Soil Disturbance

Soil Restoration Requirement

Comments/Examples

No soil disturbance

Restoration not permitted

Preservation of Natural Features

Minimal soil disturbance

Restoration not required

Clearing and grubbing

o HSG A&B HSG C&D )
Areas where topsoil is stripped only - no - Protect area from any ongoing construc-
change in grade Apply 6 inches of | Aerate* and apply |tion activities.
topsoil 6 inches of topsoil
HSG A&B HSG C&D
Areas of cut or fill Aerate* and apply | Apply full Soil
6 inches of topsoil | Restoration**

Heavy traffic areas on site (especially in
a zone 5-25 feet around buildings but
not within a 5 foot perimeter around
foundation walls)

Apply full Soil Restoration
(decompaction and compost enhance-
ment)

Areas where Runoff Reduction and/or
Infiltration practices are applied

Restoration not required, but may be
applied to enhance the reduction speci-
fied for appropriate practices.

Keep construction equipment from
crossing these areas. To protect newly
installed practice from any ongoing
construction activities construct a single
phase operation fence area

Redevelopment projects

Soil Restoration is required on redevel-
opment projects in areas where existing
impervious area will be converted to
pervious area.

* Aeration includes the use of machines such as tractor-drawn implements with coulters making a narrow slit in the soil, a
roller with many spikes making indentations in the soil, or prongs which function like a mini-subsoiler.
** Per “Deep Ripping and De-compaction, DEC 2008”.
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STANDARD AND SPECIFICATIONS FOR
SURFACE ROUGHENING

Definition & Scope

Roughening a bare soil surface whether through creating
horizontal grooves across a slope, stair-stepping, or tracking
with construction equipment to aid the establishment of
vegetative cover from seed, to reduce runoff velocity and
increase infiltration, and to reduce erosion and provide for
trapping of sediment.

Conditions Where Practice Applies

All construction slopes require surface roughening to
facilitate stabilization with vegetation, particularly slopes
steeper than 3:1.

Design Criteria

There are many different methods to achieve a roughened
soil surface on a slope. No specific design criteria is
required. However, the selection of the appropriate method
depends on the type of slope. Methods include tracking,
grooving, and stair-stepping. Steepness, mowing
requirements, and/or a cut or fill slope operation are all
factors considered in choosing a roughening method.

Construction Specifications

1. Cut Slope, No mowing.

A. Stair-step grade or groove cut slopes with a
gradient steeper than 3:1 (Figure 4.18).

B. Use stair-step grading on any erodible material soft
enough to be ripped with a bulldozer. Slopes of
soft rock with some soil are particularly suited to
stair-step grading.

C. Make the vertical cut distance less than the
horizontal distance, and slightly slope the
horizontal position of the “step” to the vertical
wall.

D. Do not make vertical cuts more than 2 feet in soft
materials or 3 feet in rocky materials.

Grooving uses machinery to create a series of ridges and
depressions that run perpendicular to the slope following
the contour. Groove using any appropriate implement that
can be safely operated on the slope, such as disks, tillers,
spring harrows, or the teeth of a front-end loader bucket.
Do not make the grooves less than 3 inches deep or more
than 15 inches apart.

2. Fill Slope, No mowing

A. Place fill to create slopes with a gradient no steeper
than 2:1 in lifts 9 inches or less and properly
compacted. Ensure the face of the slope consists
of loose, uncompacted fill 4 to 6 inches deep. Use
grooving as described above to roughen the slope,
if necessary.

B. Do not back blade or scrape the final slope face.

3. Cuts/Fills, Mowed Maintenance

A. Make mowed slopes no steeper than 3:1.

B. Roughen these areas to shallow grooves by normal
tilling, disking, harrowing, or use of cultipacker-
seeder. Make the final pass of such tillage
equipment on the contour.

C. Make grooves at least 1 inch deep and a maximum
of 10 inches apart.

D. Excessive roughness is undesirable where mowing
is planned.

Tracking should be used primarily in sandy soils to avoid
undue compaction of the soil surface. Tracking is generally
not as effective as the other roughening methods described.
(It has been used as a method to track down mulch.)
Operate tracked machinery up and down the slope to leave
horizontal depressions in the soil. Do not back-blade during
the final grading operation.
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Figure 4.18
Surface Roughening
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STANDARD AND SPECIFICATIONS FOR
TEMPORARY CONSTRUCTION AREA SEEDING

Definition & Scope

Providing temporary erosion control protection to disturbed
areas and/or localized critical areas for an interim period by
covering all bare ground that exists as a result of
construction activities or a natural event. Critical areas may
include but are not limited to steep excavated cut or fill
slopes and any disturbed, denuded natural slopes subject to
erosion.

Conditions Where Practice Applies

Temporary seedings may be necessary on construction sites
to protect an area, or section, where final grading is
complete, when preparing for winter work shutdown, or to
provide cover when permanent seedings are likely to fail
due to mid-summer heat and drought. The intent is to
provide temporary protective cover during temporary
shutdown of construction and/or while waiting for optimal
planting time.

Criteria

Water management practices must be installed as
appropriate for site conditions. The area must be rough
graded and slopes physically stable. Large debris and rocks
are usually removed. Seedbed must be seeded within 24
hours of disturbance or scarification of the soil surface will
be necessary prior to seeding.

Fertilizer or lime are not typically used for temporary
seedings.

IF: Spring or summer or early fall, then seed the area with
ryegrass (annual or perennial) at 30 Ibs. per acre
(Approximately 0.7 Ib./1000 sq. ft. or use 1 1b./1000 sq. ft.).

IF: Late fall or early winter, then seed Certified
‘Aroostook’ winter rye (cereal rye) at 100 Ibs. per acre (2.5
Ibs./1000 sq. ft.).

Any seeding method may be used that will provide uniform
application of seed to the area and result in relatively good
soil to seed contact.

Mulch the area with hay or straw at 2 tons/acre (approx. 90
Ibs./1000 sq. ft. or 2 bales). Quality of hay or straw mulch
allowable will be determined based on long term use and
visual concerns. Mulch anchoring will be required where
wind or areas of concentrated water are of concern. Wood
fiber hydromulch or other sprayable products approved for
erosion control (nylon web or mesh) may be used if applied
according to manufacturers’ specification. Caution is
advised when using nylon or other synthetic products. They
may be difficult to remove prior to final seeding and can be
a hazard to young wildlife species.
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STANDARD AND SPECIFICATIONS FOR
TOPSOILING

Definition & Scope

Spreading a specified quality and quantity of topsoil
materials on graded or constructed subsoil areas to provide
acceptable plant cover growing conditions, thereby
reducing erosion; to reduce irrigation water needs; and to
reduce the need for nitrogen fertilizer application.

Conditions Where Practice Applies

Topsoil is applied to subsoils that are droughty (low
available moisture for plants), stony, slowly permeable,
salty or extremely acid. It is also used to backfill around
shrub and tree transplants. This standard does not apply to
wetland soils.

Design Criteria

1. Preserve existing topsoil in place where possible,
thereby reducing the need for added topsoil.

2. Conserve by stockpiling topsoil and friable fine
textured subsoils that must be stripped from the
excavated site and applied after final grading where
vegetation will be established. Topsoil stockpiles must
be stabilized. Stockpile surfaces can be stabilized by
vegetation, geotextile or plastic covers. This can be
aided by orientating the stockpile lengthwise into
prevailing winds.

3. Refer to USDA Natural Resource Conservation Service
soil surveys or soil interpretation record sheets for
further soil texture information for selecting
appropriate design topsoil depths.

Site Preparation

1. Asneeded, install erosion and sediment control
practices such as diversions, channels, sediment traps,
and stabilizing measures, or maintain if already
installed.

2. Complete rough grading and final grade, allowing for
depth of topsoil to be added.

3. Scarify all compact, slowly permeable, medium and
fine textured subsoil areas. Scarify at approximately
right angles to the slope direction in soil areas that are
steeper than 5 percent. Areas that have been overly
compacted shall be decompacted in accordance with
the Soil Restoration Standard.

4. Remove refuse, woody plant parts, stones over 3 inches
in diameter, and other litter.

Topsoil Materials

1. Topsoil shall have at least 6 percent by weight of fine
textured stable organic material, and no greater than 20
percent. Muck soil shall not be considered topsoil.

2. Topsoil shall have not less than 20 percent fine textured
material (passing the NO. 200 sieve) and not more than
15 percent clay.

3. Topsoil treated with soil sterilants or herbicides shall
be so identified to the purchaser.

4. Topsoil shall be relatively free of stones over 1 1/2
inches in diameter, trash, noxious weeds such as nut
sedge and quackgrass, and will have less than 10
percent gravel.

5. Topsoil containing soluble salts greater than 500 parts
per million shall not be used.

6. Topsoil may be manufactured as a mixture of a mineral
component and organic material such as compost.

Application and Grading

1. Topsoil shall be distributed to a uniform depth over the
area. It shall not be placed when it is partly frozen,
muddy, or on frozen slopes or over ice, snow, or
standing water puddles.

2. Topsoil placed and graded on slopes steeper than 5
percent shall be promptly fertilized, seeded, mulched,
and stabilized by “tracking” with suitable equipment.

3. Apply topsoil in the amounts shown in Table 4.7
below:
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Table 4.7 - Topsoil Application Depth
Minimum
Site Conditions Intended Use Topsoil
Depth
1. Deep sand or Mowed lawn 6 in.
| -
oamy sand Tall legumes, unmowed 21in.
Tall grass, unmowed lin.
2. Deep sandy Mowed lawn 5in.
loam -
Tall legumes, unmowed 2in.
Tall grass, unmowed none
3. Six inches or Mowed lawn 4in.
more: silt loam, Talll q 1i
clay loam, loam, all legumes, unmowe in.
or silt Tall grass, unmowed Lin.
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STANDARD AND SPECIFICATIONS FOR
BUFFER FILTER STRIP

Definition & Scope

A temporary/permanent well vegetated grassed area below
a disturbed area that can be used to remove sediment from
runoff prior to it reaching surface waters or other designated
areas of concern, such as parking lots and road pavement.

Condition Where Practice Applies

This practice is effective when the flow is in the form of
sheet flow and the vegetative cover is established prior to
disturbance. Surface water must be protected from sedi-
ment-laden runoff until buffer filter strip vegetation is es-
tablished, and then the proposed disturbance can be under-
taken. This practice is effective when the flow is in the
form of sheet flow (maximum of 150 feet).

Design Criteria

1. The vegetation should be a well established perennial
grass. Wooded and brushy areas are not acceptable for
purposes of sediment removal.

2. The minimum buffer filter strip width for stream pro-
tection shall be in accordance with the following table:

Land Slope (%) Minimum Filter
Strip Width (ft.)

010 50

20 60

30 85

40 105

50 125

60 145

70 165

3. The minimum buffer filter strip width to protect paved
areas during construction is 20 feet.

Maintenance

If at any time the width of the buffer filter strip has been
reduced by sediment deposition to half its original width or
concentrated flow has developed, suitable additional prac-
tices should be installed. The erosion and sediment control
plan shall include these details.
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Figure 5.1
Buffer Filter Strip

November 2016 Page 5.4 New York State Standards and Specifications
For Erosion and Sediment Control



STANDARD AND SPECIFICATIONS FOR
COMPOST FILTER SOCK

Definition & Scope

A temporary sediment control practice composed of a de-
gradable geotextile mesh tube filled with compost filter
media to filter sediment and other pollutants associated with
construction activity to prevent their migration offsite.

Condition Where Practice Applies

Compost filter socks can be used in many construction site
applications where erosion will occur in the form of sheet
erosion and there is no concentration of water flowing to the
sock. In areas with steep slopes and/or rocky terrain, soil
conditions must be such that good continuous contact be-
tween the sock and the soil is maintained throughout its
length. For use on impervious surfaces such as road pave-
ment or parking areas, proper anchorage must be provided
to prevent shifting of the sock or separation of the contact
between the sock and the pavement. Compost filter socks
are utilized both at the site perimeter as well as within the
construction areas. These socks may be filled after place-
ment by blowing compost into the tube pneumatically, or
filled at a staging location and moved into its designed loca-
tion.

Design Criteria

1. Compost filter socks will be placed on the contour with
both terminal ends of the sock extended 8 feet upslope
at a 45 degree angle to prevent bypass flow.

2. Diameters designed for use shall be 12” — 32” except

that 8” diameter socks may be used for residential lots
to control areas less than 0.25 acres.

3. The flat dimension of the sock shall be at least 1.5
times the nominal diameter.

4. The Maximum Slope Length (in feet) above a compost
filter sock shall not exceed the following limits:

Slope %

Dia. (in.)
2 5 10 | 20 | 25 | 33 50

8 225* | 200 | 100 | 50 | 20 | — —

12 250 | 225 | 125 | 65 | 50 40 25

18 275 | 250 | 150 | 70 | 55 | 45 30

24 350 | 275 | 200 | 130 | 100 | 60 35

32 450 | 325 | 275 | 150 | 120 | 75 50

* Length in feet

5. The compost infill shall be well decomposed (matured
at least 3 months), weed-free, organic matter. It shall
be aerobically composted, possess no objectionable
odors, and contain less than 1%, by dry weight, of man-
made foreign matter. The physical parameters of the
compost shall meet the standards listed in Table 5.2 -
Compost Standards Table. Note: All biosolids compost
produced in New York State (or approved for im-
portation) must meet NYS DEC’s 6 NYCRR Part
360 (Solid Waste Management Facilities) require-
ments. The Part 360 requirements are equal to or
more stringent than 40 CFR Part 503 which ensure
safe standards for pathogen reduction and heavy
metals content. When using compost filter socks
adjacent to surface water, the compost should have
a low nutrient value.

6. The compost filter sock fabric material shall meet the
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x 2" wooden stakes driven 12” into the soil on 10 foot
centers on the centerline of the sock. On uneven ter-
rain, effective ground contact can be enhanced by the
placement of a fillet of filter media on the disturbed
area side of the compost sock.

tions shall appear on the erosion and sediment control
constructions drawings when compost filter socks are
included in the plan.

Maintenance

1. Traffic shall not be permitted to cross filter socks.

es half the above ground height of the sock and dis-
posed of in accordance with the plan.

Compost filter socks shall be anchored in earth with 2”

All specific construction details and material specifica-

Accumulated sediment shall be removed when it reach-

Socks shall be inspected weekly and after each runoff
event. Damaged socks shall be repaired in the manner
required by the manufacturer or replaced within 24
hours of inspection notification.

Biodegradable filter socks shall be replaced after 6
months; photodegradable filter socks after 1 year. Poly-
propylene socks shall be replaced according to the
manufacturer’s recommendations.

Upon stabilization of the area contributory to the sock,
stakes shall be removed. The sock may be left in place
and vegetated or removed in accordance with the stabi-
lization plan. For removal the mesh can be cut and the
compost spread as an additional mulch to act as a soil
supplement.

Table 5.1 - Compost Sock Fabric Minimum Specifications Table

Multi-Filament Heavy Duty Multi-
Material Type 3 mil HDPE 5 mil HDPE 5 mil HDPE | Polypropylene | Filament Polypropylene
(MFPP) (HDMFPP)
Materla_l (_:haracter- Photodegrada- | Photodegrada- Biodegradable Photodegrada- Photodegradable
istics ble ble ble
12”7 12”7 12”7 12”
. 127 18” 18” 18” 18”
Sock Diameters 18" 04" o7 o7 oa”
32”7 32”7 327 32”7
Mesh Opening 3/8” 3/8” 3/8” 3/8” 1/8”
Tensile Strength 26 psi 26 psi 44 psi 202 psi
Ultraviolet Stability 0
% Original Strength | 23% at 1000 hr. | 23% at 1000 hr. 100 A)h?t 1000 100% at 1000 hr.
(ASTM G-155) '
T Fupctlonal 6 months 9 months 6 months 1 year 2 years
Longevity
Table 5.2 - Compost Standards Table
Organic matter o - 1000 .
content 25% - 100% (dry weight)
Organic portion Fibrous and elongated
pH 6.0-8.0
Moisture content | 30% - 60%
Particle size 100% passing a 1” screen and
10 - 50% passing a 3/8” screen
Soluble sa_lt 5.0 dS/m (mmhos/cm) maximum
concentration
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Figure 5.2
Compost Filter Sock
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STANDARD AND SPECIFICATIONS FOR
GEOTEXTILE FILTER BAG

Definition & Scope

A temporary portable device through which sediment laden
water is pumped to trap and retain sediment prior to its dis-
charge to drainageways or off-site.

Condition Where Practice Applies

On sites where space is limited such as urban construction
or linear projects (e.g. roads and utility work) where rights-
of-way are limited and larger de-silting practices are im-
practical.

Design Criteria

1.

Location - The portable filter bag should be located to
minimize interference with construction activities and
pedestrian traffic. It should also be placed in a location
that is vegetated, relatively level, and provides for ease
of access by heavy equipment, cleanout, disposal of
trapped sediment, and proper release of filtered water.

The filter bag shall also be placed at least 50 feet from
all wetlands, streams or other surface waters.

Size - Geotextile filter bag shall be sized in accordance
with the manufacturers recommendations based on the
pump discharge rate.

Materials and Installation

1. The geotextile material will have the following attrib-

utes:

Minimum Grab Tensile Strength 200 Ibs.
Minimum Grab Tensile Elongation 50 %
Minimum Trapezoid Tear Strength 80 Ibs.
Mullen Burst Strength 380 psi
Minimum Puncture Strength 130 Ibs
Apparent Opening Size 40 - 80 US sieve
Minimum UV Resistance 70%
Minimum Flow Thru Rate 70 gpm/sq ft

2. The bag shall be sewn with a double needle machine
using high strength thread, double stitched “Joe” type
capable of minimum roll strength of 100 Ibs/inch

(ASTM D4884).

3. The geotextile filter bag shall have an opening large
enough to accommodate a 4 inch diameter discharge
hose with an attached strap to tie off the bag to the hose

to prevent back flow.

4. The geotextile shall be placed on a gravel bed 2 inches
thick, a straw mat 4 inches thick, or a vegetated filter
strip to allow water to flow out of the bag in all direc-

tions.

Maintenance

1. The geotextile filter bag is considered full when re-
maining bag flow area has been reduced by 75%. At
this point, it should be replaced with a new bag.

Disposal may be accomplished by removing the bag to
an appropriate designated upland area, cut open, re-
move the geotextile for disposal, and spread sediment
contents and seeded and mulched according to the veg-
etative plan.
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STANDARD AND SPECIFICATIONS FOR
SILT FENCE

Definition & Scope

A temporary barrier of geotextile fabric installed on the
contours across a slope used to intercept sediment laden
runoff from small drainage areas of disturbed soil by tem-
porarily ponding the sediment laden runoff allowing settling
to occur. The maximum period of use is limited by the ul-
traviolet stability of the fabric (approximately one year).

Conditions Where Practice Applies

A silt fence may be used subject to the following condi-
tions:

1. Maximum allowable slope length and fence length will
not exceed the limits shown in the Design Criteria for
the specific type of silt fence used ; and

2. Maximum ponding depth of 1.5 feet behind the fence;
and

3. Erosion would occur in the form of sheet erosion; and

4. There is no concentration of water flowing to the barri-
er; and

5. Soil conditions allow for proper keying of fabric, or
other anchorage, to prevent blowouts.

Design Criteria

1. Design computations are not required for installations
of 1 month or less. Longer installation periods should
be designed for expected runoff.

2. Allsilt fences shall be placed as close to the disturbed
area as possible, but at least 10 feet from the toe of a
slope steeper than 3H:1V, to allow for maintenance and

roll down. The area beyond the fence must be undis-
turbed or stabilized.

3. The type of silt fence specified for each location on the

plan shall not exceed the maximum slope length and
maximum fence length requirements shown in the fol-

lowing table:
Slope Length/Fence Length (ft.)
Slope | Steepness | Standard | Reinforced | Super
<2% <50:1 300/1500 N/A N/A
2-10% | 50:1to 10:1 | 125/1000 | 250/2000 |300/2500
10-20% | 10:1to5:1 | 100/750 | 150/1000 |200/1000
20-33% | 5:1t03:1 60/500 80/750 | 100/1000
33-50% | 3:1to2:1 40/250 70/350 100/500
>50% >2:1 20/125 30/175 50/250

Standard Silt Fence (SF) is fabric rolls stapled to wood-
en stakes driven 16 inches in the ground.

Reinforced Silt Fence (RSF) is fabric placed against
welded wire fabric with anchored steel posts driven 16
inches in the ground.

Super Silt Fence (SSF) is fabric placed against chain
link fence as support backing with posts driven 3 feet in the
ground.

4. Silt fence shall be removed as soon as the disturbed
area has achieved final stabilization.

The silt fence shall be installed in accordance with the ap-
propriate details. Where ends of filter cloth come together,
they shall be overlapped, folded and stapled to prevent sedi-
ment bypass. Butt joints are not acceptable. A detail of the
silt fence shall be shown on the plan. See Figure 5.30 on
page 5.56 for Reinforced Silt Fence as an example of details
to be provided.

Criteria for Silt Fence Materials

1. Silt Fence Fabric: The fabric shall meet the following
specifications unless otherwise approved by the
appropriate erosion and sediment control plan approval
authority. Such approval shall not constitute statewide
acceptance.
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Minimum
Fabric Properties Acceptable | Test Method
Value

Grab Tensile Strength (Ibs) 110 ASTM D 4632

Elongation at Failure (%) 20 ASTM D 4632

Mullen Burst Strength 300 ASTM D 3786

(PSI)

Puncture Strength (Ibs) 60 ASTM D 4833

Minimum Trapezoidal 50 ASTM D 4533

Tear Strength (Ibs)

Flow Through Rate (gal/ 25 ASTM D 4491

min/sf)

Equivalent Opening Size 40-80 US Std Sieve
ASTM D 4751

Minimum UV Residual 70 ASTM D 4355

(%)

2. Fence Posts (for fabricated units): The length shall be

a minimum of 36 inches long. Wood posts will be of
sound quality hardwood with a minimum cross section-
al area of 3.5 square inches. Steel posts will be stand-
ard T and U section weighing not less than 1.00 pound
per linear foot. Posts for super silt fence shall be stand-
ard chain link fence posts.

Wire Fence for reinforced silt fence: Wire fencing
shall be a minimum 14 gage with a maximum 6 in.
mesh opening, or as approved.

Prefabricated silt fence is acceptable as long as all ma-
terial specifications are met.

Reinforced Silt Fence

Super Silt Fence

New York State Standards and Specifications

For Erosion and Sediment Control
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Figure 5.30
Reinforced Silt Fence
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STANDARD AND SPECIFICATIONS FOR
STRAW BALE DIKE

Definition & Scope

A temporary barrier of straw, or similar material, used to
intercept sediment laden runoff from small drainage areas
of disturbed soil to reduce runoff velocity and effect deposi-
tion of the transported sediment load. Straw bale dikes
have an estimated design life of three (3) months.

Condition Where Practice Applies

The straw bale dike is used where:

1. No other practice is feasible.

2. There is no concentration of water in a channel or other
drainageway above the barrier.

3. Erosion would occur in the form of sheet erosion.

4. Length of slope above the straw bale dike does not ex-
ceed the following limits with the bale placed 10 feet
from the toe of the slope:

Constructed Percent Slope | Slope Length
Slope (ft)
2:1 50 25
31 33 50
4:1 25 75

Where slope gradient changes through the drainage
area, steepness refers to the steepest slope section con-
tributing to the straw bale dike.

The practice may also be used for a single family lot if
the slope is less than 15 percent. The contributing
drainage areas in this instance shall be less than one

quarter of an acre per 100 feet of dike and the length of
slope above the dike shall be less than 100 feet.

Design Criteria

The above table is adequate, in general, for a one-inch rain-
fall event. Larger storms could cause failure of this prac-
tice. Use of this practice in sensitive areas for longer than
one month should be specifically designed to store expected
runoff. All bales shall be placed on the contour with cut
edge of bale adhering to the ground. See Figure 5.34 on
page 5.64 for details.

New York State Standards and Specifications
For Erosion and Sediment Control

Page 5.63
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Figure 5.34
Straw Bale Dike
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Spill Reporting and Initial
Notification Requirements
GUIDANCE SUMMARY AT-A-GLANCE
Reporting spillsisacrucia first step in the response process.

Y ou should understand the spill reporting requirements to be able to inform the
spillers of their responsibilities.

Several different state, local, and federal laws and regulations require spillers to
report petroleum and hazardous materials spills.

The state and federa reporting requirements are summarized in Exhibit 1.1-1.

Petroleum spills must be reported to DEC unless they meet all of the following
criteria

1 The spill is known to be less than 5 gallons; and

1 The spill is contained and under the control of the spiller; and

1 The spill has not and will not reach the State’ s water or any land; and

1 The spill is cleaned up within 2 hours of discovery.
All reportable petroleum spills and most hazardous materials spills must be
reported to DEC hotline (1-800-457-7362) within New Y ork State; and (1-518 457-
7362) from outside New Y ork State. For spills not deemed reportable, it is

strongly recommended that the facts concerning the incident be documented by the
spiller and arecord maintained for one year.

Inform the spiller to report the spill to other federal or local authorities, if required.

Report yourself those spills for which you are unable to locate the responsible
spiller.

Make note of other agencies emergency response tel ephone numbersin case you

require their on-scene assistance, or if the response is their responsibility and not
BSPR's.
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1.1.1 Notification Requirementsfor Oil Spillsand Hazardous Material Spills

Spillers are required under state law and under certain local and federal laws to report
spills. These various requirements, summarized in Exhibit 1.1-1, often overlap; that is, a
particular spill might be required to be reported under several laws or regulations and to
several authorities. Under state law, all petroleum and most hazardous material spills
must be reported to DEC Hotline (1-800-457-7362), within New Y ork State, and to 1-518-
457-7362 from outside New Y ork State. Prompt reporting by spillers allows for a quick
response, which may reduce the likelihood of any adverse impact to human health and the
environment. Yo will often have to inform spillers of there responsibilities.

Although the spiller is responsible for reporting spills, other persons with knowledge of a
spill, leak, or dischargeis required to report the incident (see Appendices A and B). You
will often have to inform spillers of their responsibilities. Y ou may also have to report
spills yourself in situations where the spiller is not known or cannot be located. However,
it isthe legal responsibility of the spiller to report spillsto both state and other authorities.

BSPR personnel also are responsible for notifying other response agencies when the
expertise or assistance of other agenciesis needed. For example, the local fire department
should be notified of spillsthat pose a potential explosion and/or fire hazard. 1f such a
hazard is detected and the fire department has not been notified, call for their assistance
immediately. Fire departments are trained and equipped to respond to these situations,
you should not proceed with your response until the fire/safety hazard is eliminated. For
more information on interagency coordination in emergency situations see Part 1, Section
3, Emergency Response.

Another important responsibility is notifying health department officials when a drinking
water supply isfound to be contaminated as aresult of aspill. 1t will be the health
department's responsibility to advise you on the health risk associated with any
contamination.

Exhibits 1.1-1 and 1.1-2 list the state and federal requirements to report petroleum and
hazardous substance spills, respectively. The charts describe the type of material covered,
the applicable act or regulation, the agency that must be notified, what must be reported,
and the person responsible for reporting. New Y ork state also has a emergency
notification network for spill situations (e.g., major chemical releases) that escalate
beyond the capabilities of local and regional response agencies/authoritiesto provide
adequate response. The New Y ork State Emergency Management Office (SEMO)
coordinates emergency response activities among local, state, and federal government
organizationsin these cases.
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Exhibit 1.1-1

State and Federal Reporting Requirements for Petroleum Spills, Leaks, and Discharges

Materials Covered

Act or Regulation Agency to Notify What Must Be Reported and When

Who Must Report

Petroleum
from any
source

Navigation Law DEC Hotline The notification of a discharge must be

Article 12; 17 1-800-457-7362 immediate, but in no case later than
NYCRR 32.3 and two hours after discharge.
32.4

1. Name of person making report
and his relationship to any person
which might be responsible for
causing the discharge.

2. Time and date of discharge.

3. Probable source of discharge.

4. The location of the discharge,
both geographic and with respect
to bodies of water.

5. Type of petroleum discharges.

6. Possible health or fire hazards
resulting from the discharge.

7. Amount of petroleum discharged.

8. All actions that are being taken to
clean up and remove the
discharge.

9. The personnel presently on the
scene.

10. Other government agencies that
have been or will be notified.

Any person causing discharge of
petroleum. Owner or person in actual or
constructive control must notify DEC
unless that person has adequate
assurance that such notice has already
been given.

All aboveground
petroleum and
underground storage
facilities with a
combined storage
capacity of over 1100
gallons.

ECL 8§17-1007;
6 NYCRR §613.8

DEC Hotline 1. Report spill incident within two hours
1-800-457-7362 of discovery.
2. Also when results of any inventory,
record, test, or inspection shows a
facility is leaking, that fact must be
reported within two hours of
discovery.

Any person with knowledge of a spill,
leak, or discharge.

Petroleum
contaminated with
PCB.

Chemical Bulk
Storage Act 6
NYCRR Parts 595,
596, 597

DEC Hotline 1-800-
457-7362

Releases of a reportable quantity of
PCB oil.

Owner or person in actual or constructive
possession or control of the substance,
or a person in contractual relationship,
who inspects, tests, or repairs for owner.
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Exhibit 1.1-1

State and Federal Reporting Requirements for Petroleum Spills, Leaks, and Discharges

(continued)

Materials Covered Act or Regulation

Agency to Notify

What Must Be Reported and When

Who Must Report

Any liquid (petroleum ECL 817-1743
included) that if

released would be

likely to pollute lands

or waters of the state.

DEC Hotline
1-800-457-7362

Immediate notification that a spill,
release, or discharge of any amount has
occurred. Owner or person in actual or
constructive possession or control of
more than 1,100 gallons of the liquid.

40 CFR 8§110.10
(Clean Water Act)

Petroleum Discharge
in violation of
8311(b)(3) of the
Clean Water Act

1. National
Response
Center (NRC)
1-800-424-8802.

2. If not possible to
notify NRC,
notify Coast
Guard or
predesignated
on-scene
coordinator.

3. If not possible to
notify either 1 or
2, reports may
be made
immediately to
nearest Coast
Guard units,
provided NRC
notified as soon
as possible.

Immediate notification as soon as there
is knowledge of an oil discharge that
violates water quality standards or
causes sheen on navigable waters.
Procedures for notice are set forth in
33 CFR Part 153, Subpart B, and in the
National Oil and Hazardous
Substances Pollution Contingency
Plan, 40 CFR Part 300, Subpart E.

Person in charge of vessel or on-shore or
off-shore facility.

33 CFR 126.29
(Ports and Waters
Safety Act)

Petroleum, petroleum
by-products or other
dangerous liquid
commodities that
may create a
hazardous or toxic
condition spilled into
navigable waters.

Captain of the Port
or District
Commander

As soon as discharge occurs, owner or
master of vessel must immediately
report that a discharge has occurred.

Owner or master of vessel or owner or
operator of the facility at which the
discharge occurred.
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Exhibit 1.1-1

State and Federal Reporting Requirements for Petroleum Spills, Leaks, and Discharges

(continued)

Materials Covered

Act or Regulation

Agency to Notify

What Must Be Reported and When

Who Must Report

Petroleum or
hazardous substance
from a vessel, on-
shore or off-shore
facility in violation of
8311(b)(3) of the
Clean Water Act.

33 CFR 153.203
(Clean Water Act)

1. NRC U.S. Coast
Guard, 2100
Second Street,
SW,
Washington, DC
20593; 1-800-
424-8802.

2. Where direct
reporting not
practicable,
reports may be
made to the
Coast Guard
(District
Offices), the 3rd
and 9th district
of the EPA
regional office at
26 Federal
Plaza, NY, NY
10278; 1-201-
548-8730.

3. Where none of
the above is
possible, may
contact nearest
Coast Guard
unit, provided
NRC notified as
soon as
possible.

Any discharger shall immediately notify
the NRC of such discharge.

Person in charge of vessel or facility.
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Exhibit 1.1-2

State and Federal Reporting Requirements for Hazardous Substance Spills, Leaks, and Discharges

Materials Covered

Act or Regulation

Agency to Notify

What Must Be Reported and When

Who Must Report

Any hazardous
substance pursuant
to Article 37. Does

not include petroleum.

Hazardous materials
or substances as
defined in 49 CFR
8171.8 that are
transported. (See
federal reporting
requirements.)

Chemical Bulk
Storage Act 6
NYCRR Parts 595,
596, 597; ECL 40-
0113(d)

Transportation Law
14(f); 17 NYCRR
507.4(b)

DEC Hotline
1-800-457-7362

Local fire
department or
police department
or local municipality

Releases of a reportable quantity of a
hazardous substance.

Immediate notification must be given of
incident in which any of the following
occurs as a direct result of a spill of
hazardous materials:

1
2.

3.

Person is killed.

Person receives injuries
requiring hospitalization.
Estimated damage to carrier or
other property exceeds
$50,000.

Fire, breakage, spillage, or
suspected contamination due to
radioactive materials.

Fire, breakage, spillage, or
suspected contamination
involving etiologic agents.
Situation is such that, in the
judgment of the carrier, a
continuing danger to life or
property exists at the scene of
the incident.

Owner or person in actual or
constructive possession or control of
the substance, or a person in
contractual relationship, who
inspects, tests, or repairs for owner.

All persons and carriers engaged in
the transportation of hazardous
materials.
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Exhibit 1.1-2

State and Federal Reporting Requirements for Hazardous Substance Spills, Leaks, and Discharges

(continued)

Materials Covered

Act or Regulation

Agency to Notify

What Must Be Reported and When

Who Must Report

Hazardous materials
(wastes included) that
are transported,
whose carrier is
involved in an
accident.

Department of
Transportation
Regulations

49 CFR 171.15; 17
NYCRR Part 924;
17 NYCRR Part 507

1.

2.

3.

u.s.
Department of
Transportation
1-800-424-8802
DEC Hotline 1-
800-457-7362
Rail Carrier
On-Duty 518-
457-1046
Off-Duty 518-
457-6164
Notify local
police or fire
department.

Notice should be given by telephone at
the earliest practicable moment and
should include:

1. Name of reporter.

2. Name and address of carrier
represented by reporter.

3. Phone number where reporter
can be contacted.

4. Date, time, and location of
incident.

5. The extent of injuries, if any.

6. Classification, name and

guantity of hazardous materials
involved, if available.

7. Type of incident and nature of
hazardous material involved and
whether a continuing danger to
life exists at scene.

8. Each carrier making this report
must also make the report
required by 8171.16.

Each carrier that transports
hazardous materials involves in an
accident that causes any of the
following as a direct result:

1. A person is killed

2. A person receives injuries
requiring hospitalization

3. Estimated damage to carrier
or other property exceeds
$50,000

4, Fire, breakage, spillage,

suspected or otherwise
involving radioactive material.

5. Fire, breakage, spillage,
suspected contamination
involving etiologic agents.

6. Situation is such that carrier
thinks it should be reported in
accordance with paragraph b.
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Exhibit 1.1-2

State and Federal Reporting Requirements for Hazardous Substance Spills, Leaks, and Discharges

(continued)

Materials Covered

Act or Regulation

Agency to Notify

What Must Be Reported and When

Who Must Report

Reportable quantity of
a hazardous
substance into
navigable waters or
adjoining shorelines.
Substances are listed
in 40 CFR 302.4.

Department of
Transportation
Regulations 49 CFR
§171.16 as
authorized by the
Hazardous
Materials
Transportation Act

U.S. Coast Guard
National Response
Center (NRC), 1-
800-424-8802 or 1-
202-267-2675

As soon as person in charge becomes
aware of a spill incident, he must notify
NRC and provide the following
information:

1. The information required by 49
CFR 8171.15 (see above).

2. Name of shipper of hazardous
substance.

3. Quantity of hazardous
substance discharged, if
known.

4, If person in charge is

incapacitated, carrier shall
make the notification.

5. Estimate of quantity of
hazardous substance removed
from the scene and the manner
of disposition of any unremoved
hazardous substance shall be
entered in Part (H) of the report

required by 49 CFR 171.16 (see

above).

Person in charge of aircraft, vessel,
transport vehicle, or facility. Must
inform NRC directly, or indirectly
through carrier.

Reportable quantity of
a hazardous
substance from
vessel, on-shore or
off-shore facility.
Substances and
requirements
specified in 40 CFR
§117.3.

40 CFR 8117.21 as
authorized under
the FWPCA

NRC 1-800-424-
8802. If not
practicable report
may be made to the
Coast Guard (3rd or
9th Districts)
District Offices or to
EPA, designated
On-Scene
Coordinator, Region
Il, 26 Federal Plaza,
NY, NY 10278; 1-
201-548-8730

Immediate notification is required.

Person in charge of vessel, or on-
shore or off-shore facility
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Exhibit 1.1-2

State and Federal Reporting Requirements for Hazardous Substance Spills, Leaks, and Discharges

(continued)

Materials Covered

Act or Regulation

Agency to Notify

What Must Be Reported and When Who Must Report

Facilities where a
hazardous chemical
is produced, used, or
stored, and there is a
reportable quantity of
any extremely
hazardous substance
as set outin
Appendix A to 40
CFR 355 0r a
CERCLA hazardous
substance as
specified in 40 CFR
302.4. (This section
does not apply to a
release that does not
go beyond the facility,
that emanates from a
facility that is
federally permitted, is
continuous as defined
under 8103(f) of
CERCLA or to any
release exempt from
CERCLA 8103(a)
reporting under
8101(22) of CERCLA))

40 CFR 355.40
(SARA)

Releases of
CERCLA
Hazardous
Substances are
subject to release
reporting
requirements of
CERCLA 8103,
codified at 40 CFR
Part 302, in addition
to being subject to
the requirements of
this Part.

Community
emergency
coordinator for the
local emergency
planning committee
of any area likely to
be affected and the
State Emergency
Response
Commission of any
state likely to be
affected by the
release. If there is
no local emergency
planning
commission
notification shall be
made to relevant
local emergency
response personnel.

Immediately notify agencies at left and
provide the following information when

Owner or operator of facility

available:

1. Chemical name or identity of
any substance involved in the
release.

2. Indication of whether the

substance is an extremely
hazardous substance.

3. An estimate of the quantity
released.

4, Time and duration of release.

5. Medium or media into which the
release occurred.

6. Known health risks associated

with emergency and where
appropriate advice regarding
medical attention for those

exposed.

7. Proper precautions/actions that
should be taken, including
evacuation.

8. Names and telephone numbers

of person to be contacted for
further information.

As soon as practicable after release,
followup notification by providing the
following information:

1. Actions taken to respond to and
contain the release.

2. Health risks.

3. Advice on medical attention for

exposed individuals.
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Exhibit 1.1-2
State and Federal Reporting Requirements for Hazardous Substance Spills, Leaks, and Discharges
(continued)

Materials Covered Act or Regulation Agency to Notify What Must Be Reported and When Who Must Report
Hazardous liquids 49 CFR 195.50, NRC, 1-800-424- Notice must be given at the earliest Operator of system.
transported in 195.52 and 195.54 8802 practicable moment and the following
pipelines, a release of (Hazardous Liquid information provided:
which results in any Pipeline Safety
circumstances as set Act). 1. Name and address of the
out in 195.50(a) operator.
through (f). Also any 2. Name and telephone number of
incident that results in the reporter.
circumstances listed 3. Location of the failure.
in 195.52(0). 4, The time of the failure.

5. The fatalities and personal
injuries, if any.
6. All other significant facts known

by the operator that are relevant
to the cause of the failure or
extent of the damages.

Hazardous wastes in 40 CFR §263.30(a) 1. Local authorities Notification must be immediate. Transporter by air, rail, highway, or
transport (RCRA) water.
2. If required by 49 For discharge of hazardous waste by
CFR 171.15, air, rail, highway, or water, the
notify the NRC transporter must:
at 1-800-424-
8802 or 1-202- 1 Give notice as in 49 CFR
426-2675 161.15 (if applicable).
2. Report in writing as in 49 CFR
3. Report in writing 171.16.
to Director of
Hazardous Wastes transporter (bulk shipment)
Materials must give same notice as required by
Regulations, 33 CFR 153.20.
Materials
Transportation
Bureau,
Department of
Transportation,
Washington, DC
20590
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Exhibit 1.1-2
State and Federal Reporting Requirements for Hazardous Substance Spills, Leaks, and Discharges
(continued)

Materials Covered Act or Regulation Agency to Notify What Must Be Reported and When Who Must Report
Vinyl Chloride from Clean Air Act Administrator of Within 10 days of any discharge from Owner or operator of plant.
any manual vent 40 CFR 61.64 EPA any manual vent valve, report must be
valve, or polyvinyl made, in writing, and the following
chloride plants information provided:

1 Source, nature and cause of the
discharge

2. Date and time of the discharge

3. Approximate total vinyl chloride
loss during discharge

4, Method used for determining
loss

5. Action taken to prevent the
discharge

6. Measures adopted to prevent

future discharges.

Radioactive Materials 6 NYCRR 8380.7 Commissioner of 1. Notify immediately by telephone Operator of the radiation installation.
DEC when concentration, averaged
over a 24-hour period, exceeds
or threatens to exceed 5000
times the limits set forth in
Schedule 2 of 380.9 (in
uncontrolled areas).

2. Notify within 24 hours by
telephone when concentration,
averaged over 24- hour period,
exceeds or threatens to exceed
500 times the limits set forth in
Schedule 2 above (in
uncontrolled areas).

3. Report within 30 days the
concentration and quantity of
radioactive material involved, the
cause of the discharge, and
corrective steps taken or
planned to ensure no
recurrence of the discharge.
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Exhibit 1.1-2
State and Federal Reporting Requirements for Hazardous Substance Spills, Leaks, and Discharges
(continued)

Materials Covered Act or Regulation Agency to Notify What Must Be Reported and When Who Must Report
Low Level radioactive 6 NYCRR 381.16 DEC and Immediate notification. Transporter
wastes in transport. ECL 827-0305 Department of
Any suspected or Waste Transporter Health
actual uncontrolled Permits
releases.
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Spill Reporting and Initial Notification -
Enforcement of Spiller Responsibility
GUIDANCE SUMMARY-AT-A-GLANCE

# Usethe "Notification Procedures Checklist" (Exhibit 1.1-3) to document conversations with the responsible party or
potentialy responsible party (PRP/RP) concerning his or her clean-up responsibilities.

# The stepsto follow when you inform the PRP/RP of his or her legd respongihility are:
--  Giveyour name and identify yoursdf as a DEC employee;
--  Inform them that they have been identified as the party responsible for the spill;

--  Inform PRP/Rps of their liability for dl dean-up and remova cods. (If necessary, cite Section 181 of the
Navigation Law);

-- AKX PRP/Rps"point blank™" if they will accept responghbility for the cleanup; and

--  If the PRP/RP does not accept responsbility, or does not admit to being the PRP/RP, inform him or her that
DEC will conduct the cleanup and send the bill to whoever isthe PRP/RP. Also inform them that a DEC-
conducted cleanup could be more costly than a PRP/RP-conducted cleanup, and that the PRP/RP could face
interest charges and pendties for refusing to clean up the spill.

# If the PRP/RP accepts responsibility for the cleanup:

(1) Sendthe PRP/RP a"Spiller Responghbility Letter” (Exhibit 1.1-5) and an "Acceptance of Financid
Responsbility Form™ (Exhibit 1.1-6) and

(2) Sendthe PRP/RP an "Option Letter,” which should outline the options available to the PRP/RP to clean up
the spill. See Exhibit 1.1-4 for asummary of how and when to use these forms and what they may include.
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NOTES

1.1.2  Spill Reporting and Initial Notification - Enforcement of Spiller Responsibility

This section provides guidance on those steps you take to inform responsible parties or potentially responsible
parties (PRP/Rps) or spillers of their repongbility under state law for cleaning up spills. This guidance gppliesto
al contacts (by phone, by mail, or in person) you have with Rpsthroughout the response process concerning their
fulfillment of thislegd responshility. The possible consequences of an RPsrefusal or ingbility to conduct the spill
response are aso discussed.

1. StatelLaw and Policy

Under Article 12 of the Navigation Law and Article 71 of the Environmental Conservation law (ECL), those
parties responsble for a petroleum release are lidble for dl costs associated with cleaning up the spill aswell
asthird party damages (see Introduction-A for moreinformation). Section 181 of the Navigation Law Sates:

Any person who has discharged petroleum shall be strictly liable, without regard to fault,
for all cleanup and removal costs and all direct damages, no matter by whom sustained as
defined in this section.

There aretwo ways by which PRP/RPs can pay for the costs associated with cleanups. First, the PRP/RP can
reimburse the state for Ste investigation, clean-up, and remediation costs incurred by the State Oil Spill Fund
or federa Leaking Underground Storage Tank (LUST) Trust Fund.  Second, the PRP/RP can assume full
respongbility for the cleanup from the beginning and bear dl coststhroughout the clean-up process. ItisDEC's
policy to make every effort to have PRP/RPs pay for cleanups from the outset.

To achieve PRP/RP-directed and PRP/RP-financed cleanups, your responsibilities are to: (1) identify the
PRP/RP(s), (2) inform them of their legd responsihilities for the spill, and (3) ensure that they carry out these
respongbilities. All investigations of spills and PRP/RPs should be pursued vigoroudy and without prgjudice.
Use to your advantage the argument that having the PRP/RP assume responsihility for clean-up costs benefits
both DEC and the spiller. 1t saves DEC the expense of cost-recovery procedures. 1t also dlowsthe PRP/RP
to be more involved in clean-up decisons (e.g., choosing their clean-up contractors) and, more significantly,
it usudly resultsin lower clean-up costs. Because the PRP/RP is responsible for all
indirect costs incurred if DEC conducts the cleanup, the spiller will pay for the

DEC contractor's clean-up work, as wel l as the supervision costs incurred by DEC,
any third-party claims associated with the spill, and any punitive fines levied.

! Spillers are not only responsible for assuming the costs of a cleanup, but also can be subject to a $25,000 per day fine
forr]_nct)]t paying the clean-up costs (among other violations). The Navigation Law provides for these penaltiesin Section 192,
which states:

Any person who knowingly gives or causesto begiven any false
information as a part of, or in response to, any claim made
pursuant to this article for cleanup and removal costs, direct or
indirect damages resulting from a discharge, or who otherwise
violates any of the provisions of this article or any rule
promulgbated thereunder or who fails to comply with any duty
created by thisarticle shall beliableto a penalty of not more than
twenty-five thousand dollars for_each offense in court of
competent jurisdiction. If the violation is of a continuing nature
each day during which it continuesshall constitute an additional,
separate, and distinct offense (emphasis added)
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2. Natification Process

Part 1, Section 4, of thismanua discussesthe process of identifying the PRP/RP as part of the spill investigation
for aparticular Ste. Once you identify the PRP/RP, follow the guidance provided below for informing the
PRP/RP of hisor her responsibilities for spill cleanup. If you are uncertain about who the PRP/RP is, gpply
the procedures outlined below with al suspected RPs until the respongble party or parties are identified.

Informing RPs of Their Responsibility at the Spill Scene

It is important to inform PRP/RPs of ther lega respongbility to clean up a spill as soon as possible.
When you arive a aspill site, you should immediately inform the representative of any PRP/RP of thelr
lidbility under the Navigation Law and the Environmental Conservation Law. In doing so, follow the
steps covered in the "Notification Procedures Checkligt” (Exhibit 1.1-3).

Document completion of the notification steps, and identify your contact(s).
Although you should be firm and direct in informing the PRP/RP of their responsibility, you

should make every atempt to avoid an adversaria relationship with the RP. The full
cooperation of the PRP/RP will result in amore efficient and effective cleanup.

Informing Spillers of Their Responsbility in Writing

Y ou should send three different |etters to the PRP/RP to inform them of their responsibility (see Exhibit
1.1-4, "Notification Forms Summary"). If adte response wasinitiated and you are able to confirm the
soill visudly, the "Spiller Respongbility Letter” (Exhibit 1.1-5) dong with an "Acceptance of Financid
Respongbility Form™ (Exhibit 1.1-6) should be sent as soon aspossible. In addition, an "Option Letter"
that informs the PRP/RP of their possible options for addressing a spill should be sent. These |etters
should be kept as part of the Corrective Action Plan (CAP) (see Part 1, Section 5, "Corrective Action
Pans™)
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Completed

Exhibit 1.1-3
Notification Procedures Checklist

Step Date

Give your name and identify
yourself as a DEC employee.

Inform the PRP/RP that he/she
has been identified as the party
responsible for the spill.

Inform PRP/RPs of their
responsibility to pay for all
clean-up costs. (As
necessary, cite Section 181 of
the Navigation Law or Article 71
of the ECL.)

Ask PRP/RPs "point blank" if
they will accept responsibility
for the cleanup.

Response:

If the PRP/RP does not
accept responsibility, or does
not admit to being the spiller,
inform him/her that DEC will
conduct the cleanup and
send the bill to whoever is the
spiller.

If the PRP/RP does not
accept responsibility also
inform him or her that a DEC-
conducted cleanup could be
more costly than a spiller-
conducted cleanup, and that
the spiller could face interest
charges and a fine for
refusing to pay for the billed
clean-up costs.
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Exhibit 1-A-4

Notification Forms Summary
(Send Forms by Certified Mail)

Notification Form

Spiller Responsibility Letter

When and How to Use

Send by certified mail to PRP/RP for
confirmed spill.

Information to be Included

Spill location;

Spiller's responsibility under the
Navigation Law;

Penalties that can be levied if the
spiller does not cooperate; and

Deadline for spiller to begin
containment and removal of the spill.

Acceptance of Spiller Responsibility Form

Send by certified mail to PRP/RP for
confirmed spill.

Request for spiller's signature
acknowledging his or her acceptance of
responsibility for the spill cleanup.

Option Letter

Send by certified mail to PRP/RP for
confirmed or suspected release (e.g., failed
tightness test).

¥ O O#* #

Spill number;
Date spill was discovered or reported;
Exact location of the spill;

Authority of Article 12 of the Navigation
Act; and

Penalties for noncompliance.
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Exhibit 1.1-5

Spiller Responsibility Letter

[Date]

[Addressee]
[Address]|

Dear [ ]:

Thisisto inform you that asaresult of investigation by our Department, we consider you responsible for Petroleum Spill
Number , dated , . Under Article 12 of the Navigation Law,

Section 192, any person who discharges petroleum without a permit and fails to promptly clean up such prohibited
discharge may be subject to a penalty of up to $25,000 a day.

Containment and remova of this spill must be initiated within hours.

Your falureto initiate timely spill deanup and removad, in addition to the pendty stated above, will result in your being
billed for al actual costs incurred by New York State as set forth in Section 181 of the Navigation Law. These costs
include cleanup and removdl, dl direct and indirect damages, including damages incurred by third parties.

Sncerdy,

Regiond Spill Engineer
Region
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Exhibit 1.1-6
Acceptance of Spiller Responsibility Letter

[Date]

ACCEPTANCE OF FINANCIAL RESPONSIBILITY

, hereby assumes responsibility for containment and

(Name of Company and Person)
cleanup of discharged from
(Substance) (Source)
on , and recognizes that the determination of the adequacy and propriety of
(Date)

the containment and cleanup operation continues to rest with the New York State

Department of Environmenta Conservation On-Scene Coordinator.

(Authorized Signature and Title)

(Name and Title Printed)

(Address of Company)

(Date and Time)

(Witness)
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The " Spiller Respongibility Letter” informs spillers of their respongbility under the Navigation Law and explains
the pendties that canbelevied if the spiller does not cooperate. 1t should be sent to the spiller or suspected spiller
as soon as a petroleum spill has been confirmed. The letter notifies the spiller that he or sheisrequired to initiate
containment and remova of the spill within aperiod of time you specify.

There are & least three factors you should consider when specifying a deadline in this |l etter:
#  Thedzeand naure of the spill;

#  The proximity of the spill to, or its possible effects on, water supplies (surface or ground water), nearby
homes and other structures, and/or sensitive environmenta areas; and The possible environmentd, safety,
and/or human hedlth effects of ddlaying containment and removal.

The "Acceptance of Spiller Responghility Form™ requires the spiller's sgnature acknowledging his or her
respongbility for containment and cleanup of the spill. Thisform and the " Spiller Respongbility Letter” should
be sent by certified mail.

The"Option Letter" outlinesthe possible options available to the PRP/RPfor cleanup of the spill. The contents
of thisletter can vary somewhat depending on how the release was discovered (e.g., through acomplaint or a
falled tightness test), the extent and type of spill, and the policies and procedures of your regiond office. There
is, however, someinformation that should appear in every "Option Letter." All "Option Letters’ should contain
the following: spill number, date the spill was discovered, and exact location of the spill. In addition, the letter
should cite the response authority provided DEC by Article 12 of the Navigation Act and describe the pendties
for noncompliance,

Each "Option Letter" should outline clearly the options open to the PRP/RP to address the spill and the
information you wish submitted, and may aso specify certain deadlinesfor taking action. However, itisup to
youto determinethe particular options, information requirements, and datesyou includeintheletter. Depending
on the circumstances, you may list in your |etter one or severa options from which the PRP/RP can choose.
For example, when an UST fals an initid tank test the following options could be included:

#  Conduct separate integrity tests on the piping and the tanks in order to verify the release source within
the tank system.

#  Removethe"non-tight" tank and either remove and digpose of dl contaminated soils, or ingtal monitoring
wells
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# Ingtal monitoring wells and abandon the "non-tight” tank in-place.

#  Remove the tank within 30 days, according to the requirements for tank remova (outline these
requirements in the letter).

The "Option Letter" should dways be sent by certified mail. In addition, you should have the PRP/RP inform
yOu as Soon as possible about the option(s) he or she has chosen.

Severa examples of possible "Option Letters’ are included as Exhibits 1.1-7 through 1.1-12. These are
provided as examples only; you should use "Option Letters' developed by your own office, or develop your
own.

Exhibit 1.1-7 is a sample option letter to an PRP/RP for removal of contaminated soil from an UST release.
Note that this option letter includes: (a) specific requirements for remova of the contaminated soil; (b) dates
for when the remova must be completed, and (c) requirements for the PRP/RP to forward to DEC copies of
the landfill disposal receipt and ample test results. The additiond sample option letters gpply to the following
gtuations when an UST hasfailed an initid tightnesstest (Exhibit 1.1-8), when an UST fails an isolation tank
test (Exhibit 1.1-9), when an UST fails a Petro-tite Systems Test (Exhibit 1.1-10), and ground-water
contamination cleanup (Exhibit 1.1-11).

Dedling with Uncooperative Spillers

There are generdly two waysin which an PRP/RP may fail to fulfill hisor her legd responsihilitiesfor saill deanup:
(1) a PRP/RP may refuse from the beginning to accept responsbility, or (2) an PRP/RP may fail to conduct a
cleanup in the manner, or in astimely afashion, as agreed upon with the DEC. If a PRP/RP refusesto cooperate
fromthe outsat, try againto changethe RPsmind. Send additional noticesof spiller respongbility (Exhibit 1.1-12)
and/or initiate phone conversations with PRP/RPs to inform them again of the consegquences of not cooperating
(i.e., higher clean-up costsand possible pendties). If aparty clamsnot to be the PRP/RP, you should inform them
of your reasons for believing they are the PRP/RP under the Navigation Law.

If a PRP/RP agreesto conduct and pay for the cleanup and then does not proceed in the manner agreed upon or
as quickly as agreed upon, you should inform the PRP/RP immediately that you are dissatisfied with the progress
of the cleanup and that DEC iscongdering takingit over. There are no hard-and-fast rulesfor deciding when you
should take over acleanup. If possible, you should dwayswork toward having the PRP/RP continue the cleanup
in the agreed-upon manner. Attempt to determine why the cleanup is not proceeding as planned and consider
means of helping the PRP/RP-directed cleanup get back on track.
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Exhibit 1.1-7

Sample Option Letter:
Soil Cleanup Spill
[Date]
[Addressee]
[Address|
Dear ]:

This |etter isto confirm your - (Site meeting) (telephone conversation) with

of this Department on ,

in regards to the above-mentioned spill Site. This Site involves

(Name) (day) (date) (veer)

(explanation)

The following items were discussed and agreed upon:

1.

5.
A schedule for thiswork isrequired by

Cleanup must be performed by no later than

If you have any questions, please fed free to contact

All contaminated materid must be removed and stored on site until it can be properly disposed of at a properly
permitted landfill.

All contaminated materid must be sampled for

. Theresults must be

(analyses)
negative for the materia to be considered non-hazardous oily debris. Y ou must contact your selected sanitary
landfill to verify the sample andyses that they require for disposal.
A hauler with a Part 364 permit must be used to haul the contaminated soil to your selected landfill.

Please notify this Department after the work is completed but prior to any backfilling of the spill area so that an
ingpection of the excavation may be made.

Please forward to us a copy of the landfill disposa receipt and the sample results.

(day) (date)  (year)

(day) (date)  (year)

(Name)

at 847-4590. Y our cooperation will be appreciated.

Very truly yours,

Senior Sanitary Engineer
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Exhibit 1.1-8

Sample Option Letter:
Initid Tank Fallure

[Date]
[Addressee]
[Address]

Dear | ]:

This Department received notification on that (a)

(day) (date) (year)
tank(s) failed its (their) tank test performed by

(gdlons) (product stored)
. On , Mr. of this Department
(contractor) (date) (name)
discussed with that one of the following options must be done concerning this tank.
(person)

OPTION 1: 1. Thetank isto beimmediately isolated from the piping and is to be retested. If the tank teststight,
it may remain in sarvice.
2. Thelinesaretoberepaired, if necessary, and retested by astate-approved method. Exposed piping
may be air tested.

3. A copy of any test results are to be sent to this office.

OPTION 2: If thetank falstheretest, or if you decide not to retest, the following must now be done:
1. All product must be immediately removed from the tank.

2. The tank itsdf must be removed within thirty days. A Petroleum Bulk Storage form must be
submitted to this Department prior to tank removal.

3.  Theinterior surface of thetank must be cleaned, and all dudge and residue generated by thisprocess
must be properly disposed. Thetank must be cut open to allow for thiswork and to ensure proper
ventilation of the tank interior.

4.  All safety precautionsregarding the opening, cleaning and entering of thetank must befollowed. The
interior atmosphere of the tank may be explosive and proper procedures must be followed.

5. Oncethe tank has been cleaned out, it may be disposed as scrap.

Mr. must be notified when you have afirm datefor retesting or removal. Please note, we must be present when
thistank isremoved to determine if any groundwater or soil contamination exists. If groundwater or soil contamination is
found, further remedid work will be required.

If you have any questions, please contact at 847-4590. Y our cooperation will be appreciated.
Sincerdy,

[ ]
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Exhibit 1.1-9

Sample Option Letter:
Retest Failure, Tank Removal
[Date]
[Addressee]
[Address|
Dear [ ]:
On ,a gdlon , underground store storage tank at the
(day) (date) (year) #) (materid)

above-mentioned address failed a system tank test. On , thistank failed an isolation tank test.

(day) (date) (year)
Since the tank falled the retest, the following must now be done:

1. All product must be immediately removed from the tank.

2.  Thetank itsef must be removed within thirty days. A Petroleum Bulk Storage form (enclosed) must be submitted
to this Department prior to tank removal.

3.  Theinterior surface of the tank must be cleaned, and al dudge and residue generated by this process must be
properly disposed. Thetank must be cut open to alow for thiswork and to ensure proper ventilation of the tank
interior.

4.  All sfety precautions regarding the opening, cleaning and entering of the tank must be followed. The interior
atmosphere of the tank may be explosive and proper procedures must be followed.

5. Once the tank has been cleaned out, it may be disposed as scrap.

of this Department must be notified when you have afirm

(Name)
date for remova. We must be present when this tank is removed to determine if any groundwater or soil contamination
exigs. If groundwater or soil contamination isfound, further remedia work will be required.

For your use, enclosed isalist of contractors that are known by this Department to do thistype of work. Thislistisby
no means complete. Any contractor may be used by you for this work.

If you have any questions, please fed freeto cdl at 847-4590.
(Name)
Y our cooperation will be appreciated.

Sncerdy,
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Exhibit 1.1-10

Sample Option Letter:
Failed Tank Test

[Date]

CERTIFED - RETURN RECEIPT REQUESTED

[Addressee]
[Address|
RE:  Spill No.

Gentlemen:

This office has been informed by, (Name) that _ (tank) failed a Petrotite sysemstest. In accordance with
Artide 12 of the New York State Navigation Law, | must determine if there has been any harm to the lands or the
groundwater of the State. In order for me to make this determination, you have three options:

1. Provethat it was not aleaking tank by removing dl the piping from the tank and separately Petrotite test
thetank. If the tank passesthe Petrotite test, itisapiping leak. Thetank may then beabandoned or the
piping can be repaired, atached to the tank, and the system Petrotite tested.

2.  Excavate and remove the tank in the presence of a representative from this office so that an ingpection
of the tank and the soil can be made. If the tank is sound, and there is no evidence of product 10ss,
nothing further need be done. If thereisa problem, proceed asin 3 below.

3. Abandonthetank in-placeandingal severd four (4) inch diameter PV C steweIsextending five (5) feet
into the groundwater with a screen length of ten (10) feet, with dot Size of .020 inches. The exact
location and number of welswill be determined by arepresentative from this office. Thesewdlswill be
checked for a period of twelve months by New York State, and if there is no evidence of product for
that period, the saill will be removed from our listing. If free or dissolved product appears, cleanup must
begin immediatdly.

If cleanup doesnot beginby__(Date) by the responsible party, the State will begin the cleanup and hill theresponsible
party.

Sncerdy,
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Exhibit 1.1-11

Sample Option Letter:
Ground-water Cleanup

[Date]

[Addressee]
[Address|

Dear |

]:

This letter isto confirm your (Site mesting) (telephone conversation) with _(Name)  of thisDepatmenton  (day)
(date) (year) . Groundwater at this soill Ste is contaminated with (free floating oil) (dissolved oil components). The

following items were discussed and agreed upon:

1.

(#) _ additiond four-inch monitoring wellswill beingaled at the agreed upon locations. A sketch of atypical
monitoring well is enclosad for your use.

One recovery well will be ingtaled to recover oil product. Groundwater must be pumped to depress the
groundwater table. The groundwater must be pumped to an oil-water separator tank. Accumulated oil may be
recovered from the well by bailing or by a second pump. A second type of recovery wel pumps both oil and
water to a separator tank. Oil from the tank is then recovered. Y ou should check with your contractor to
determine the best method for therecovery well. Groundwater must be pumped to depressthe groundwater table.

The discharge water must be sampled for (Contaminates) . Dependent upon the sampling results, it may be
discharged with a SPDES permit to _(Name) . The water must a dl times be sheenless. An air Stripper or a
carbon filter may be necessary for the discharge water.

All collected oil must be properly disposed. Copies of receiptsindicating the disposa site must be forwarded to
this office.

It was a so agreed that these actionsbe completed by (Date) . Should you have any questions, please do not hesitate
to contact ___(Name) at 847-4590. Y our cooperation will be appreciated.

Sncerdy,
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Exhibit 1.1-12

Sample Option Letter:
Soil Digposd, Sail Still On Site

[Date]
[Addressee]
[Address|
Dear | ]:
A recent inspection by___ (Name) of thisofficeindicated that the contaminated soil at your facility sill remains

on Ste. We are requesting this oil be removed by__(day) (date) (year) to an acceptable landfill. Please send a copy
of the disposd receipt to this office.

If you cannot remove the soil by that date, please contact this office immediately. 1f you do not contact this office and
the soil il remainson stepast.  (Date) , DEC will have the soil removed from your Ste. 'Y ou will then be billed for the

cogts of remova and disposal as well any relevant pendties.

If you have any questions, please fedl free to contact__(Name) at 847-4590. Y our cooperation will be
appreciated.
Very truly yours,
Senior Sanitary Engineer
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If dl efforts to encourage a PRP/RP to continue the cleanup fail, send a certified letter (Exhibit 1.1-13) notifying
themthat their actions have been unsatisfactory and that DEC will assumeresponsibility for thecleanup. Thisletter
again informs the PRP/RP of hisor her ligbility for dl costs incurred by DEC during its cleanup.
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Exhibit 1.1-13

Unsatisfactory Cleanup Notice Letter

[Date]

CERTIHED MAIL SPILL #

[Addressee]
[Address|

Dear Sir:

My letter of (Date)  notified you of New York Stat€e's interest in a pollution incident for which you are presently
considered responsible.

Y ou are hereby given notice that your actions to remove the pollutant and mitigate its effects have been evauated as
unsatifactory. Effective _ (Date) , the New Y ork State Department of Environmental Conservation will conduct al
cleanup activities under the authority of Article 12 of the Navigation Law. Remova will be effected in accordance with the
regulations of the Department of Environmenta Conservation. Y ou will bebilled for adl actua costsincurred by New Y ork
State as st forth in Section 181 of the Navigation Law, aswell asinterest and penalties.

Should you require further information concerning this metter, contact: (Name)

Sincerdy,

Received and Acknowledged

Time Date
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TECHNICAL
FIELD GUIDANCE

SPILL REPORTING AND INITIAL NOTIFICATIONS -
ACCESSAND RIGHT-OF-ENTRY

11-32



Spill Reporting and Initial Notifications -
Access and Right-of-Entry
GUIDANCE SUMMARY AT-A-GLANCE

Section 178 of the Navigation Law gives you the authority to enter private property to investigate
or clean up a suspected spill.

In generd, you should inform the property owner of your right to enter onto private property and
obtain consent from the owner. This consent can be either written or verbd.

Detailed information and procedures for access and right-of-entry is consdered confidentia for
spill responders. Thisinformation is contained in Appendix L, and is marked confidentia.
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1.1.3 Access and Right-of-Entry

This section addresses the right of NY SDEC personnel to enter private property on which a spill has
occurred or is suspected, for the purpose of investigeting, containing, and/or cleaning up the spill. Detailed
information and procedures of access and right-of-entry are considered confidential.  Therefore, this
information can be found in Appendix L, including your legd rights to enter property and the procedures
to follow to ensure that no charges of trespassing are brought againgt the Department.

1. State Law and Policy

Y ou have the authority, under the Navigation Law, to enter property to investigate or clean up a
red or suspected pill. Specifically, Section 178 of the Navigation Law dates:

The department is hereby authorized to enter and inspect any property or
premises for the purpose of inspecting facilities and investigating either actual
or suspected sources of discharges or violation of this article or any rule or
regulations promulgated pursuant to this article. The department is further
authorized to enter on property or premisesin order to assist in the cleanup or
removal of the discharge. Any information relating to secret processes or
methods of manufacture shall be kept confidential.

Inany emergency or non-emergency, you must possessinformeation supporting areasonable belief
to sugpect that a spill has occurred or is occurring, or that the spill is impacting the premises for
which access is sought. A reasonable belief may be based on a report of a spill or visua
observation. For example, if agasoline station operator reports an unexpected loss of product
from his underground storage tanks that are located near private household wells, you might want
to investigate those wells and check the weter.

Although you have the authority to enter the premises, it is always advisable to obtain the
consent of the property owner or hisor her agent before entering the property. Thisconsent
can be either written or verba. Obtaining this consent may help avoid civil or crimina chargesfor
trespass being logged. Incaseswhere the owner/agent isnot available or not ascertainable, entry
should be made.
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1.0 Introduction

The stormwater management system for Mill Point Solar | (Facility) consists of infiltration
trenches, detention basins, level spreaders, grassed filter strips, and flow diffusers. The following
O&M Manual outlines the minimum requirements for maintaining the stormwater management
facilities, as required in Section 3.5 of the New York State Stormwater Management Design
Manual (SMDM).

1.1 Purpose of the Manual

This manual is intended to outline the requirements for proper maintenance and operation of the
stormwater management facilities associated with Facility. Proper maintenance ensures the
following:

o Stormwater facilities operate as they were designed;

e Stormwater facilities remain free of sediment, debris, and potential pollutants; and

¢ Stormwater facilities do not result in adverse downstream impacts to environmentally
sensitive areas.

The Facility will be solely-owned, operated, and maintained by ConnectGen Montgomery County,
LLC (the Owner). The Owner is responsible for ensuring that the stormwater management
facilities installed on the Project Site are properly maintained and that they function as designed.
In some cases, the maintenance responsibility may be assigned to others through special
maintenance agreements. NYSDEC maintenance guidance and stormwater practice inspection
checklists with stormwater management practice schematics for the Project Site are provided in
Appendix A and B. Maintenance agreements associated with this Project shall be included in
Appendix C of this Manual.

This Manual details the various stormwater facility components and the general operation and
maintenance activities required for each component. Additional operation and maintenance
information may be found in the SMDM) and the New York State Standards and Specifications
for Erosion and Sediment Control.

2.0 Inspection and Maintenance Schedule

The stormwater management systems shall be inspected and maintained regularly to ensure
proper site function. Inspection frequency may depend on the stormwater management systems
and facilities present at the Facility Site.

A Maintenance Inspection Form shall be completed during each inspection to document the Site
conditions and required maintenance activities. Maintenance activities may include, but are not
limited to, removal of sediment, trash, or debris; vegetation management; erosion repair; and
revegetation of exposed soils. A blank sample Maintenance Inspection Form has been included
in Appendix D. Completed Maintenance Inspection Forms shall be incorporated into Appendix E.
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3.0 First Year Maintenance

The following maintenance activities are required during the first year following Facility
completion:

e Water vegetation once every three days for the first month, then provide a half inch of
water per week during the first year. Irrigation plans may be adjusted according to rain
events.

o Fertilization may be needed in the fall after the first growing season to increase plant vigor.
Fertilizer application and use should be in accordance with local, state, and federal laws
and regulations.

o Keep the site free of vehicular and foot traffic and other weight loads.

4.0 General Site Maintenance

Site cover and associated structures should be inspected periodically for the first few months
following construction and then on a bi-annual basis. Site inspections should also be performed
following major weather events such as, but not limited to, major storm events, thunderstorms,
and significant snow melt.

Items to inspect for include, but are not limited to:

o Differential settlement of embankments, cracking, or erosion.

e Lack of vegetative cover density.

e Sediment accumulation on the ground surface or within stormwater management
practices or conveyance systems.

o Accumulation of debris, litter, or pollutants such as oil or grease on the ground surface or
within stormwater management practices or conveyance systems.

e Damage to or weakness of stormwater management practices or conveyance systems.

4.1 Site Restoration

Areas within a Project Site that have undergone site restoration should be inspected periodically
for the first six months and once after each storm event greater than a half-inch.

Items to inspect for include, but are not limited to:

e Checking embankments for subsidence, erosion, cracking, undesirable tree and shrub
growth, and the presence of burrowing animals.

e Health and vigor of vegetation such as trees, shrubs, grass, and flowers.

e Accumulation of sediment or vegetative debris such as leaves and branches.

4.2 Tree Planting/Preservation

During the first three years, mulching, watering and protection of young trees is necessary.
Inspection of trees should be performed every three months and within the one week of ice storms
and high wind events, reaching speeds of 20 mph, until trees have reached maturity. As a
minimum, inspection should include assessment of tree health, inspection for evidence of damage
or disease, and determining the survival rate of damage and diseased trees. Trees shall be
pruned and treated as necessary, and dead trees shall be replaced.
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50 Winter Maintenance

Plowing and shoveling will be the primary method of snow removal for winter maintenance access
across the Facility Site. Winter maintenance access within array areas will be infrequent. Should
de-icing materials be required for access during winter months, the Applicant will work with State
agencies to determine which de-icing material may be used, specifically on pervious access roads
and within agricultural lands.

To prevent impacts to stormwater management facilities, the following winter maintenance
limitations, restrictions, and/or requirements are recommended:

e Remove snow and ice from catch basins, inlet and outlet structures, and away from culvert
end sections.
e Snow plowed or removed should not be piled at inlets/outlets of stormwater management
practices or structures.

6.0 Operation and Maintenance Procedures: Stormwater Management Facilities
6.1 Vegetated Swales
Vegetated swales use grass or other dense vegetation to filter sediment out of stormwater.
General Inspection Requirements
Vegetated swales shall be visually inspected at least twice per year and after major storm events
for damage, debris and/or excessive sedimentation. Damage within the swale may include
erosion, channeling flows, rills, ponding water, or exposed soails.
Sedimentation
Sediment build-up within the bottom of the swale shall be removed when 25% of the original swale
volume has been exceeded. Leaf litter and vegetative debris shall be removed as necessary to
prevent stormwater blockage through the swale.
Trash and Debris
If debris or trash is observed, it shall be removed and disposed of properly.
Vegetation Management
Adequate vegetative cover shall be maintained within the swale. Exposed soils shall be seeded
and mulched to re-establish vegetation. The vegetation within vegetated wet swales shall be
maintained at a height of eight inches. Vegetation within vegetated dry swales shall be mowed
during the growing season to maintain a height of four to six inches.
Underdrain System
If an underdrain is present within the swale, vehicular traffic and the use of heavy equipment shall
be avoided to prevent damage to the underdrain piping and minimize soil compaction within the

swale. The underdrain structure shall be maintained as outline in Section 7.8 of this Manual.
Inlet and Outlet Structures
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Inlet and outlet structures associated with the swales shall be maintained as outlined in Section
8.1 of this Manual to prevent impacts to the swale and associated stormwater management
facilities. Sedimentation at the swale outlet shall be removed when the riprap or stone at the
bottom of the outlet apron are no longer visible due to the sediment deposition. Accumulated
sediment within stone apron shall be removed with a hand shovel and disposed of off-site at an
approved solid waste disposal facility.

6.2 Riparian Buffers and Filter Strips

Vegetated filter strips or undisturbed natural areas such as riparian buffers are utilized to treat
and control stormwater runoff from areas of development. Vegetated filter strips are vegetated
surfaces designed to treat sheet flow from adjacent areas and removed pollutants through
filtration and infiltration.

General Inspection Requirements

The riparian buffers and/or filter strips shall be inspected annually for damage and debris.
Damage may include, but is not limited to, exposed soils, erosion or channelization, and reduction
in the buffer length. The buffer length shall be maintained at the design length to ensure
effectiveness of the practice.

Erosion and Sedimentation

If sedimentation occurs, the sediment shall be removed with a hand shovel when greater than
two inches of sediment is present. If erosion or channelization is experienced, upstream
maintenance may be required to repair an underlying problem contributing to the damages.
Vegetation Management

Vegetation within filter strips shall be mowed to a minimum height of four inches with a minimum
of four cuttings per year. Exposed soils within filter strips shall be reseeded and mulch, as needed.

Riparian buffers shall remain as undisturbed natural areas to ensure effectiveness of the practice.
Flow Spreaders and Level Spreaders

Flow spreaders or level spreaders installed in association with the riparian buffer or filter strip shall
be maintained in accordance with Section 6.3 of this Manual.

6.3 Flow Spreaders/Level Spreader

A flow spreader/level spreader is a device used to distribute stormwater uniformly over the ground
surface as sheet flow to prevent concentrated, erosive flows and promote infiltration.

General Inspection Requirements
Flow spreaders/level spreaders shall be inspected semi-annually and following major storm
events for the first year. After the first year, the spreaders shall be inspected annually and after

major storm events. The spreader shall be inspected for channelization, erosion, trash/debris,
and sedimentation.
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Erosion and Channelization

Channelization and erosion with the spreaders shall be repaired immediately. Channelization and
erosion may occur within the upslope areas, around the weir, or in the stabilized outlet.

Sedimentation

Sediment shall be removed when it has accumulated to 10 to 20 percent of the design volume or
channel capacity.

Trash and Debris

Trash and debris shall be removed as necessary and disposed of at an approved solid waste
disposal facility.

Vegetated spreaders shall be mowed as necessary. Seed and mulch the disturbed areas as
needed to maintain a vegetative cover.

6.4 Infiltration Facilities

Infiltration facilities dispose of stormwater by detaining the water and allowing it to infiltrate into
the ground. Infiltration facilities may be designed to handle all or a portion of the runoff from a
Project Site, or they may overflow and bypass larger storms to alternate systems.

General Inspection Requirements

Stormwater infiltration systems shall be inspected annually and after major storm events. The
facility should be inspected following a storm event to ensure the system is functioning properly
and maintaining the capacity to infiltrate the stormwater. A monitoring well may be utilized to
inspect the functionality of the system. The system shall be inspected for sedimentation,
debris/trash, and damage.

Access and Vegetation Management

Direct access to the infiltration facility shall be available at all times. Vegetation shall be managed
to sustain the facility and allow for access. Seed and mulch bare soils are needed to maintain
adequate soil cover.

Trash and Debris

Trash and debris shall be removed as needed.

Erosion and Sedimentation

Sediment shall be removed from the system when it accumulates to two inches, or when the
system is not draining properly. The sediment shall be removed with a hand shovel and disposed
of at an approved solid waste disposal facility. The infiltration facility shall be inspected annually
for sediment deposition.

Inspect the system for displacement of aggregate material. Remove the displaced aggregate and
repair the infiltration facility as needed to meet the design specifications.
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System Functionality and Dewatering

The infiltration system shall fully dewater within 48 hours of a storm event. Damage to the
infiltration system shall be repaired immediately following identification. The overflow from the
infiltration system shall be inspected for damage and to ensure the system is operating correctly.
6.5 Detention Ponds

Detention ponds are designed to hold and slowly release stormwater through infiltration and/or a
specially designed stormwater control structure.

General Inspection Requirements

The detention ponds shall be inspected at least once per year and after major storm events. The
ponds shall be inspected for erosion, sedimentation, debris/trash, and vegetative debris. The
stormwater control structure shall be inspected for sediment, debris/trash, and damage or
deterioration.

Access and Vegetation Management

Access to the pond shall be inspected and maintained. Access should extend to the forebay,
safety bench, riser, and outlet area.

Vegetation shall be managed around the pond and vegetative debris shall be removed as
necessary to prevent accumulation in the pond.

Safety and Security Features

Safety and security features shall be inspected to ensure the features are functioning as designed.
A warning sign shall be posted prohibiting swimming, wading, and skating, warning of possible
contamination or pollution of the pond water and indicating the maximum pond depth.

Trash and Debris

Trash and debris shall be removed from the pond and on trash racks immediately. The low flow
orifice shall be inspection for clogging. Maintenance to the low flow orifice shall be completed as

necessary.

Trash and debris shall be disposed of at an approved solid waste disposal facility.

Erosion and Sedimentation

Erosion may occur within the pond, forebay or the outlet area. Erosion shall be repaired
immediately to prevent further damage to the pond.

Sediment shall be removed from the pond forebay every five to six years or when sediment has

reach 50% of the forebay capacity. Sediment shall be disposed of at an approved solid waste
disposal facility.
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The pond dimensions and location shall not be altered in any way. Proper notification is required
if the pond must be drained for maintenance purposes. Consultation with a licensed engineer may
be necessary if erosion issues persist.

Pond Drain

The drain pipe shall be inspected to ensure it is functioning properly. Inspect the pipe for clogging
and sediment deposition. The drain pipe should drain the pond to the design level within 24 hours.

7.0 Operation and Maintenance Procedures: Stormwater Structures and Features
7.1 Energy Dissipaters

Energy dissipaters prevent erosion at storm drain or drainage ditch outfalls by reducing the
velocity, energy and turbulence of the discharged water. Energy dissipators may include riprap,
plunge pools, rock splash pads, or specially designed manholes. Energy dissipators shall be
inspected annually and after major storm events to ensure effective function and confirm no
damage has occurred. The inspection shall identify areas of erosion, sedimentation, structural
damage, and debris or trash to be removed. Erosion may include erosion of the dissipator or
evidence of flows going around the structure.

7.2 Storm Culverts and Drainage Pipes

Storm culverts and drainage pipes convey stormwater throughout the Project Site. The storm
culverts and drainage pipes shall be inspected annually and after major storm events to assess
for damage and obstructions. Storm culverts and drainage pipes may experience damage such
as cracking, warping due to compaction, or corrosion. The culverts and piping shall be repaired
or replaced when 25% or more of the structure has been compromised.

Sediment build-up and debris/trash shall be removed and disposed of at an approved soil waste
disposal facility. Improper removal of sediment and debris/trash may result in flooding and
adverse impacts to upstream areas. Use of a hand shovel is recommended for sediment removal.

Riprap outlet protection and stone aprons at the outlets of storm culverts and drainage pipes shall
be inspected as detailed in Section 8.1 of this Manual. The inlets and outlets shall be assessed
for erosive conditions. Repair to erosion shall be completed as needed.

Vegetation shall be maintained to prevent excess vegetative growth at the inlets and outlets of
the culverts and piping.

8.0 Operation and Maintenance Procedures: Miscellaneous Items
8.1 End Sections

End sections are found at the end of pipes and typically include rock outlet protection such as
riprap stone aprons. The purpose of riprap aprons placed at the end of pipes is to reduce the
velocity, depth, and energy of stormwater, such that the flow will not erode downstream areas.

The end section(s) of pipes, including stone aprons, should be visually inspected for trash and
sediment at least twice per year and after major storm events. If trash is observed, it should be
removed and disposed of properly. If excess sediment deposition is observed on the stone apron,
measures should be taken to remove the sediment. Excessive sedimentation occurs when the
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stones on the bottom of the apron are no longer visible due to sediment deposition. It is
recommended that accumulated sediments be removed with a hand shovel and disposed of off-
site at an approved or otherwise authorized solid waste disposal facility.

8.2 Fences, Gates, and Sighage

Fences have been installed around the perimeter of stormwater facilities in order to restrict entry
to the facility, and to protecting the public and wildlife. Gates have been installed at various
locations along the perimeter fencing to allow for maintenance access. Gates are to be secured
shut with a lock except when maintenance operations are actively occurring.

Sighage shall be installed at the appropriate stormwater management facilities, as detailed in the
SMDM. The Owner/Operator shall erect or post, in the immediate vicinity of stormwater
management practices, a conspicuous and legible sign of not less than 18 inches by 24 inches
(or 10 inches by 12 inches for footprints smaller than 400 square feet) bearing the following
information:

Stormwater Management Practice T (name of the practice)
Project Identification T (SPDES Permit number or similar)
Must Be Maintained in Accordance With the O&M Plan

DO NOT REMOVE OR ALTER

Inspect the fences, gates, and sighage annually for areas needing repair or replacement. Repair
or replace damaged or compromised components of the fences, gates, or signage as needed.
Maintain the ground underneath the fences and gates as needed to allow safe entry and exit to
the stormwater management facility and prevent further erosion impacts. Replace the sighage if
any information is missing or has been sun-bleached.

8.3 Access Roads, Gravel Parking Areas and Substation Yards
Access Roads

Access roads shall be maintained to allow for safe access to and from the Project Site. The access
roads shall be inspected annually and after major storm events to assess for trash/debris, erosion,
rilling, sedimentation, or gravel migration. Trash/debris shall be removed as needed and disposed
of at an approved solid waste facility. Erosion, sedimentation, rilling, or gravel migration shall be
repaired. Vegetation along the access roads shall be maintained as needed to allow for safe
access to the Project Site.

Pervious Access Roads

Pervious access roads are to be installed after construction has finalized to prevent sediment
tracking into the porous stone material or compaction of the road area. The pervious access road
will require little on-going maintenance. The road areas shall be inspected annually and after
major storm events to access for trash/debris, erosion, rilling, sedimentation, or gravel migration.
Trash/debris shall be removed as needed and disposed of at an approved solid waste facility.
Erosion, sedimentation, rilling, or gravel migration shall be repaired. Vegetation along the road
areas shall be maintained as needed to allow for safe access to the Project Site.
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Gravel Parking Areas

Gravel parking areas typically require little on-going maintenance, due to the limited use of heavy
vehicles. The gravel parking areas shall be inspected annually and after major storm events to
assess for trash/debris, erosion, rilling, sedimentation, or gravel migration. Trash/debris shall be
removed as needed and disposed of at an approved solid waste facility. Erosion, sedimentation,
rilling, or gravel migration shall be repaired. Vegetation along the parking areas shall be
maintained as needed to allow for safe access to the Project Site.

Substation Yards

Substation yards shall be maintained to allow for safe operation at the Project Site. The substation
yards shall be inspected annually and after major storm events to assess for trash/debris, erosion,
rilling, sedimentation, or gravel migration. Trash/debris shall be removed as needed and disposed
of at an approved solid waste facility. Erosion, sedimentation, rilling, or gravel migration shall be
repaired. Vegetation around the substation yards shall be maintained as needed to allow for safe
access to the Project Site.

9.0 Operation and Maintenance Procedures: Repair/Replacement Activities

Damage to on-site stormwater facilities and infrastructure may occur and repair or replacement
may be necessary to ensure proper function. Components of the stormwater management
practices, conveyance systems, or on-site structures which require repair or replacement should
be addressed immediately following identification of deficiencies.

Repair of stormwater management facilities shall be completed as outlined in this Manual.
Replacement of stormwater facilities or components of a facility may require assessment and
design by a licensed engineer. The Owner/Operator shall read local, state, and federal
regulations prior to replacement activities to ensure compliance.

10.0 Contact Information

Questions about the stormwater management systems and operation and maintenance
procedures should be directed to the Owner/Operator.
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Section 1. Introduction

1.1. Stormwater Management Practice (SMP) Groups

Stormwater management has become an important function for municipalities to address the quality of local water
resources and to adhere to state standards. Increasingly, stormwater management practices (SMPs) are constructed as
part of new development or redevelopment projects as retrofits to existing infrastructure and/or as part of local watershed
restoration plan efforts.

While SMPs are proliferating, municipalities are charged with a certain level of implementation and oversight. Whether this
is a new function for a municipality or an expansion of existing programs, it is important for these local programs to have
some degree of guidance to successfully meet the challenge. One important area where guidance has been lacking is
how to properly operate and maintain the wide range of SMPs that are constructed. This chapter was developed to
address this need. It is widely understood that SMPs will not function properly to protect water resources without attention
to operation and maintenance (O&M), and that O&M tasks and responsibilities must be identified and assumed by various
stakeholders.

The chapter is structured around a hierarchy concept where O&M responsibilities are addressed by SMP owners/property
managers, municipal staff, landscape contractors and professionals with knowledge in stormwater management (Qualified
Professional). The hierarchy approach, explained in more detail below in Section 1.2, strives for a cost-efficient way to
ensure long-term performance of SMPs.

The maintenance procedures described in this chapter are applied to ten separate SMP groups (Table 1.1). These same
ten groups are used to separate maintenance inspection guidance, costs, and other guidance in the chapter.

Table 1.1 Practices Discussed in this Chapter, by Group

SMP Group Practices Included

1 Rain Barrel

Rainwater Harvesting ¢ Cist
istern

 Rooftop Disconnection
Disconnection and Sheetflow 1 Sheetflow to Filter Strip
1 Sheetflow to Riparian Buffers

1 Vegetated Swale
1 Wet Swale

Swales

Tree Planting { Tree Planting

1 Bioretention Cell
 Dry Swale
Bioretention { Rain Garden

i Stormwater Planters
1 Tree Pits

Green Roofs i Green Roofs

f Permeable Pavers
| Porous Asphalt/Concrete

Permeable Pavements

1 Wet Pond Design Options
Ponds and Wetlands ] )
{ Stormwater Wetland Design Options

1 Infiltration Trench
Infiltration 1 Infiltration Basin
 Dry Well

1 Surface Sand Filters
Sand and Organic Filters f Underground Sand Filters

{ Underground Organic Filters




1.2. Maintenance Hierarchy

SMPs require inspections and maintenance to identify small problems before they become more serious and expensive to
repair. For example, removing a small amount of sediment from a filtering medium or permeable pavement surface is
much less expensive than replacing a surface that has already become clogged. However, it can be cost prohibitive for
most communities or SMP owners to hire highly trained staff or contractors to inspect these practices or to carry out the
actual maintenance tasks. This can be especially true with the advent of “micro-scale” Green Infrastructure practices,
which may be distributed across many individual public and private properties, and where the absolute number of SMPs
within a municipality may exceed local government inspection and maintenance capabilities.

Many SMP maintenance problems start out as fairly small, easily rectified issues as long as they are detected early
enough through an inspection. For these issues, property

owners or managers can likely take care of the issue in an

expedient and cost-effective manner.

However, at some point, property owners or managers will
encounter an issue where diagnosing the problem and
knowing the appropriate remedy will exceed their technical
capabilities. At this point, an individual with training in SMP
inspection, operation and maintenance, such as a municipal
inspector or landscape contractor, may have to be called in
for assistance.

Similarly, some problems escalate to the point where a

Qualified Professional (i.e. professional engineer or

landscape architect) is needed to bring the SMP back to a

good functioning condition. The Qualified Professional may

need to bring in other experts to assess problems with the

SMP. For instance, they may call in a horticulturalist to

assess problems with the planting plan. Figure 1.1 The SMP Maintenance Hierarchy Pyramid

Acknowledging this step-wise approach to SMP inspection
and maintenance, the SMP Maintenance Hierarchy concept was developed. The concept uses a combination of skill
levels (Figure 1.1) as explained in more detail below.

Level 1: Property Owners and Managers, Interns, etc.

This category includes property owners, property managers, or HOA representatives, for privately owned SMPs. For
municipally owned SMPS, this could include municipal maintenance staff or interns, and volunteers. These individuals
would typically have no or only very limited training in stormwater maintenance and inspection but can use available
guidance to quickly identify and rectify common and simple issues with SMP performance. This level completes routine
inspections and maintenance activities. For most SMPs, the majority of inspection and maintenance activities can be
conducted at this skill level, thus Level 1 forms the base of the Maintenance Hierarchy pyramid. Many well-functioning
SMPs can be adequately maintained for long periods of time using Level 1 capabilities.

Although many issues can be addressed at Level 1, these inspectors and maintainers need a relief valve when the SMP
problems become harder to diagnose and/or the remedies require a higher level of resources and expertise. Such issues
are referred to in this chapter as “kick-outs to Level 2.” For instance, an SMP may have a minor amount of sediment that
has accumulated at inlets or on the practice bottom. A Level 1 person may be able to take care of this with a flat shovel
and wheel barrow. However, a Level 2 inspection would be triggered if the sediment is deep, widespread, keeps recurring,
and/or requires more sophisticated equipment to remove.

Level 2: Trained Municipal Staff

This level of inspection and maintenance is conducted primarily by municipal employees or landscape contractors who
have completed training on SMP, inspection, operation and maintenance. Level 2 inspections can take place in response
to two circumstances:

1. As part of an ongoing, routine municipal inspection program whereby SMPs are visited on a rotating basis at a
frequency established by the local program, or



2. Inresponse to a “kick-out” from a Level 1 inspector based on a specific problem or problems.

Circumstance #2 obviously will require coordination and communication between the Level 1 and Level 2 inspectors, with
documentation and background provided by the Level 1 inspector. This is an essential part of making the hierarchy
approach successful. In the example above, the Level 2 inspector can better diagnose the sources of the sediment,
whether the sediment is affecting performance of the SMP, and the specific tasks needed to remove the sediment and
abate the source.

As with kick-outs from Level 1 to Level 2, the same can exist from Level 2 to Level 3. It may be that the Level 2 inspector
encounters a problem where a Qualified Professional is needed to re-design certain components of the SMP, and a
qualified contractor is needed to undertake a more serious repair. This is when Level 3 is activated.

Level 3: Qualified Professionals

Qualified professionals include professional engineers and landscape architects, who can revisit design issues associated
with chronic or serious problems. For repair and maintenance of the SMPs at this level, individuals with specific skills and
certifications, such as a certified plumber who has experience working with rainwater harvesting practices or a
horticulturalist with knowledge on proper plantings may need to be called in by the Qualified Professional. Level 3
inspection or maintenance is triggered in response to specific problems identified during a Level 2 inspection.

Continuing with the example above, the Level 2 inspector identifies that the sediment is accumulating in the SMP because
of the lack of pre-treatment or that the practice is not sized properly for its drainage area. The Level 2 inspector at this
point should consult a Qualified Professional (Level 3) who can go back to the original or as-built plan and develop
workable solutions.

Table 1.2 further describes how maintenance and inspection activities differ among the three levels of the SMP
Maintenance Hierarchy.

Table 1.2 Maintenance/Inspection Hierarchy Levels

Level 1: Owners and Untrained Staff Level 2: Trained Municipal Staff | Level 3: Qualified Professionals

Qualifications/ On-the-job training and/or

No special training, but person is Professional License such as a

Training of
Inspectors

provided educational materials

short workshops Define adequate
training or provide examples

PE or RLA

Frequency of

At least annually

Routine as determined by the
local program OR as kick-out from

Only as needed from

Inspection Level 1 inspection Level 2 inspection
. Checklists are included for each deancg for thg Inspection is . . .
Inspection ! . - included in Section 3, and Section 4 includes guidance for
! practice group in Section 2 of - ; . : . .
Guidance . . . checklists are included in diagnosing typical problems.
this chapter and in Appendix A. ;
Appendix B.
, : Removal of larger amounts of Redesign an improperly
Routine mowing. Trash removal. . functioning practice. Includes re-
: . sediment. - I
Typical Plant care and upkeep. Mulching as . grading of the contributing
X Structural damage repair. . : .
Maintenance needed. Removal of small amounts of Minor rearading and drainage area, replacing soll
Activities sediment from pretreatment areas of 9 9 media and plantings (new planting

the practice.

scarification of soil surface to
restore permeability.

plan), or modifying
conveyance structures.

Triggers for

Inspection or
Maintenance
by this Level

Regular inspection
(no trigger)

Level 1 Inspection Sheets
(Section 2) describe triggers that
warrant a Level 2 Inspection.

Level 2 Inspection Guidance
(Section 3) describes triggers that
warrant a Level 3 Inspection.




1.3. Using the Remainder of this Chapter

This chapter provides guidance for maintaining SMPs, including inspection, maintenance activities, and maintenance
planning. The chapter includes four sections as follows:

1 Section 2 outlines Level 1 inspection and maintenance procedures in the form of visual checklists. This includes
guidance for inspection of each of the 10 SMP groups/categories included in this chapter, as well as specific kick-
outs for Level 2.

1 Section 3 provides guidance for Level 2 inspections as to observed conditions, remedies, and triggers for
Level 3.

1 Section 4 is most relevant to Level 3 and includes diagnostic measures for specific problems, as well as
guidance for performing repair activities.

1 Section 5 provides an overview of planning for maintenance, including techniques for estimating maintenance
costs and elements of a maintenance plan.

Section 2. Level 1 Inspections

2.1. How to Use this Section

Section 2 provides guidance for Level 1 inspections of 10 groups of stormwater management practices (SMPs). See
Section 1 of this chapter for an explanation of Level 1 in the Maintenance Hierarchy.

1 Section 2.2 provides general guidance for Level 1 inspections.

1 Sections 2.3 through 2.12 provide detailed Level 1 inspection guidance and inspection forms for each of the 10
practice categories:

o 23 Rainwater Harvesting

o 24 Disconnection and Sheetflow
o 25 Swales

o 26 Tree Planting

o 27 Bioretention

o 28 Green Roofs

o 29 Permeable Pavement

o 2.10 Ponds and Wetlands

0o 2.11 Infiltration

o 212 Sand and Organic Filters

2.2. General Guidance for Level 1 Inspections

Regardless of which practice you are inspecting, some key procedures and equipment are necessary. Read through this
guidance before going on an inspection, and use the specific guidance in Sections 2.3 through 2.12 for the particular
practice type you are inspecting. The Level 1 Inspection can be completed with minimal previous training. Typical Level 1
inspectors may include a property owner or manager (for private SMPS) or perhaps an intern or maintenance or
landscape crew members in the case of a publicly owned practice. Level 1 inspections are the most frequent inspections.
They are designed to identify key maintenance issues before they become more serious and to help keep up with routine
maintenance tasks.



When to Conduct a Level 1 Inspection

The Level 1 Inspection should be conducted at least annually for all practices and is often supplemented with additional
visits after large storms, winter salting and sanding, or other seasonal changes. In addition, it is recommended that
inspections take place more frequently during the first few years after installation of an SMP. Many issues can be
identified and corrected during this early period so that they do not lead to larger problems in subsequent years. Plant
establishment and health is one of these key issues. Once the SMP is stable and seems to be functioning properly, the
inspections can become less frequent.

What to Take into the Field

The Level 1 Inspection is fairly simple, and it is assumed that very little measurement will be needed. However, the
inspector should take pictures to document findings and should also keep a record of the inspections. The list of needs for
the Level 1 Inspection includes the following:

1. Safety vest (if SMP is located in an area near traffic)

Notes or records from past inspections

Digital camera or phone

Clipboard and pencils (if using paper forms), or Tablet or smartphone if using digital forms
Bug spray (if needed)

Sun block (if needed)

Tape measure (optional, to measure pipe sizes and SMP dimensions)

© N o g &~ w0 D

Letter of permission to access property if the inspector is from an outside agency (e.g., summer intern working for
the municipality)

9. Site Plan showing SMPs, Planting Plan (includes planting/seed mixes) and details

10. Engineers scale

11. Flagging/stakes and waterproof marker (to mark problem areas that need to be visited again)
Checklist and Follow-Up Actions

The Level 1 Inspection checklists included in Sections 2.3 through 2.12 describe follow-up actions for each observed
condition (See Figure 2.2.1 for an example). A Level 1 Inspection Table is available for each component or key area of
the particular SMP group. Use as follows:

Check the box in the LEFT column if the problem is present at the site.
Check the appropriate follow-up actions in the RIGHT column, or add your own as needed to fix the problem.

DOCUMENT all your actions. Keep copies of the Level 1 inspection tables, plus notes, photos, or other
documentation of corrective measures to fix problems. Record dates of actions and any follow-up inspections.
This will be important for communicating with Level 2 inspectors and/or the local stormwater program.

Activate a Level 2 Inspection (Section 3) as guided by the table (shown in blue cells): These blue cells identify
conditions when a more detailed inspection will be needed to further diagnose problems. As the problem
becomes more severe, it will be necessary to activate a Level 2 inspection. Consult the local stormwater program
authority for the most appropriate Level 2 inspection option.



Permeable Pavement 1. Drainage Area

Problem (Check if Present) Follow-Up Actions

>

Seed and mulch areas of bare soil to get vegetation established.

>

Fill in erosion areas with soil, compact, and seed straw to get vegetation established.

>

If a rill or small channel is forming, try to redirect water flowing to this area by
creating a small bern or adding topsoil to area by creating a small berm or adding
topsoil to areas that are heavily compacted.

>

Other:

A Bare soil, erosion of the ground
(rills washing out the dirt)

pt

Kick-Out to Level 2 Inspection: Large areas of soil have been eroded, or larger
channels are forming. May require rerouting of flow paths.

Figure 2.2.1. Example of a Level 1 Inspection Checklist, with Follow-Up Actions. Note “Kick-Out to Level 2” highlighted in gray.

2.3. Rainwater Harvesting — Level 1 Inspections
Components of Rainwater Harvesting
Key components to inspect for Rainwater Harvesting systems include the following:

1 RWH 1. Conveyance System (gutters, downspouts, other pipes) and Filter

1 RWH 2. Storage Tank
1 RWH 3. Outlets
Note: The category of Rainwater Harvesting includes:

1 Rain Barrel — A small tank, usually between 50 and 100 gallons
that can be installed directly next to a downspout. Multiple rain
barrels can be connected in order to increase rainwater storage
capacity. This is the most common form of rainwater harvesting
on residential properties.

1 Cistern — A larger tank that can be installed above ground or below
ground, depending on the structural capacity of the material.

Figure 2.3.1 Key Areas for Level 1
Inspection of Rainwater Harvesting Systems



Rainwater Harvesting Level 1 Inspection

The Level 1 Inspection focuses on the Conveyance System and Filter (RWH 1),
Storage Tank (RWH 2), and Outlet (RWH 3). It is recommended that this
inspection be conducted two to four times per year, especially in spring and late
fall. If possible, inspect the system during or immediately after a storm in order
to better see any active blockages, leaks, or other problems.

RWH 1. Conveyance System and Filter

Description: The conveyance system is all the components that collect and
convey runoff from the roof toward the storage tank. This typically consists of
gutters and downspouts, and sometimes additional drainage pipes. These
components need to be kept clear of debris in order to avoid blockages and
spilling of runoff out of the gutters. Every proper rainwater harvesting system
also has one or more ways of filtering the water coming into the tanks from the
conveyance system. These may include screens, first-flush diverters, and
vortex filters.

Instruction: Inspect any gutters, downspouts, drainage pipes, and filters

connected to the Rainwater Harvesting System. Consult Table 2.3.1 below: Figure 2.3.2 Inspecting the
Conveyance System and
a Vortex-style Filter

Table 2.3.1 RWH Conveyance System and Filter

Problem (Check if Present) Follow-Up Actions
A Leaves, sticks, or other debris in gutters | A Remove all debris by hand.
and downspouts A Other:

A Clean out all debris and organic matter buildup by hand or by spraying with
a hose.

A Other:

A Leaves, sticks, or other debris in filter(s)

A Kick-Out to Level 2 Inspection: Filter (first-flush diverter or vortex filter outside
the tank) does not seem to be operating, is completely clogged, or does not
appear to be trapping any debris.

~ . . . A Secure any loose junctions or parts and make sure they are properly sealed to
A Loose or disconnected junctions prevent leaks
between gutters, pipes, or filters ~ '
A Other:




RWH 2. Storage Tank

Description: Many different types and sizes of tanks can be
used for rainwater harvesting. They can be situated
underground, above ground, or even partially buried. The
tank body has an inlet (and/or cover) and one or more outlet
points for water to leave the tank. Advanced rainwater
harvesting systems usually also have a pump and a filter
inside or outside the tank to further clean the stored water
and pump it to the point of use.

Instruction: When the tank is full, carefully inspect for any
leaks or blockages. Next, drain the tank to inspect interior.
For safety reason, visually inspect the inside of the tank
without breaking the plane of the opening with any body
parts, as this is a confined space that should only be entered
by those with special training. Consult Table 2.3.2 below.

Figure 2.3.3 Inspecting the Storage Tank

Table 2.3.2 RWH Storage Tank

Problem (Check if Present) Follow-Up Actions
Winterize the tank by performing the following steps:
A Drain down water level in the tank before winter to avoid damage from
~ freezing temperatures.
A Tank is above ground and not freeze proof. ~ ) g P .
A Drain water from pipes and pumps.
A Disconnect conveyance pipes from the tank to enable roof runoff to bypass
the tank during winter.

A Tank 1S full bet\_/veen rain events (harvested A Drain down any remaining water in the tank before predicted rain events.

water is not being used).
A Add mosquito dunks to water.

A Mosquito larvae or other insects present in A Ensure that insect screens are installed on all openings and are properly

the water sealed (inlet and outlets).
A Other:
A Remove as much as possible, by hand.
A Other:

A Debris, algae, or organic matter
accumulated in tank 5

A Kick-Out to Level 2 Inspection: For large tanks that cannot easily be
accessed for inspection and/or cleaning, defer to Level 2 Inspection.

A Tank does not appear to fill fully even A Kick-Out to Level 2 Inspection: Water is bypassing the tank and/or there are
during large rains, or water level drops leaks in the tank wall. This will likely require special expertise to diagnose
quickly after filling. and fix.

A Problems with pumps, filters, or other A Kick-Out to Level 2 Inspection: This will likely require special expertise to
mechanical components diagnose and fix.
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RWH 3. Outlets

Description: An above-ground rainwater harvesting tank usually has at least two outlets—one at the top of the tank where
water overflows when the tank is full, and one near the bottom of the tank for delivering the stored water by gravity feed.
Many filters also have an outlet pipe to divert the first flush of roof runoff away from the tank. Any overflow outlet that spills
onto the ground should have sufficient erosion control (e.g., rock or stone pad) to prevent erosion of the ground.

Instruction: Examine the outlet pipe(s) and the point at which it overflows onto the ground. Consult Table 2.3.3 below.

Table 2.3.3 RWH Outlets

Problem (Check if Present) Follow-Up Actions
A If clogging seems to be the problem, ream out sediment from valve if this can be done
from exterior.
A Slow flow from outlet caused A Other:
by faulty or clogged valve —
A Kick-Out to Level 2 Inspection: Valve needs to be replaced or cannot be cleaned out from
outside of tank.
A Flow from outlet is backing up A Add flexible pipe to end of outlet pipe to divert flow further away and downbhill
toward building foundation. from building.
A Add a gravel and/or stone pad to reduce the impact from the water flowing out of the
outlet pipe during storms.
A Erosion or drainage issues at A Other:
outlet =
A Kick-Out to Level 2 Inspection: Rills have formed, erosion or drainage problems are more
severe or cannot be resolved, or there is discoloration or other unusual conditions around
the outlet.

2.4. Disconnection and Sheetflow

Components of
Disconnection and Sheetflow

The intent of disconnection and sheetflow is for
runoff from small areas of impervious cover to
spread out evenly and dissipate in a grassy or
vegetated area. It is a low-technology practice
intended to reduce runoff at its source. Key
components to inspect for Disconnection and
Sheetflow include the following:

1 D&S 1. Drainage Area
1 D&S 2. Level Spreader/Energy Dissipator

1 D&S 3. Treatment Area
Figure 2.4.1 Key Areas for Level 1 Inspection of Disconnection and
Note: The category of Sheetflow with filter strip shown.
Disconnection and Sheetflow includes: R. Winston, NCSU

1 Rooftop Disconnection — Runoff from a small rooftop is directed to a relatively flat pervious area.

1 Sheetflow to Filter Strip — Runoff from a small parking lot, sidewalk, or other small impervious surface is directed
to a relatively flat, uniformly graded grassy area.

1 Sheetflow to Riparian Buffers — Runoff from a small parking lot, sidewalk, or other small impervious surface is
directed to a relatively flat, well-vegetated riparian area.

11



Disconnection and Sheetflow Level 1 Inspection

The Level 1 Inspection focuses on the Drainage Area (D&S 1), Level Spreader/Energy Dissipater (D&S 2), and Treatment
Area (D&S 3). This inspection should be conducted twice per year, preferably in the spring and fall. If possible, inspect the
practice during a storm in order to better see any active blockages, bypassing, or other problems.

D&S 1. Drainage Area

Description: The drainage area consists of rooftops and/or impervious surfaces such as parking lots, driveways, or
sidewalks. Pervious areas such as lawns or forests may also be part of the drainage area.

Instruction: Visually inspect any surfaces in the drainage area. Consult Table 2.4.1 below.

Table 2.4.1 D&S Drainage Area

Problem (Check if Present) Follow-Up Actions

A For rooftop areas, make sure downspouts
are still disconnected and conveying water
into the treatment area.

A Look for and remove any “dams” of

B sediment and grass clippings that prevent
A Changes in flow; more water from entering the treatment area as
runoff; runoff bypassing sheet flow.
the practice A Other:

A Kick-Out to Level 2 Inspection: Changes to
drainage area size or amount of runoff due
to construction, tillage, etc.

A For small, isolated amounts of debris,
sweep up by hand and dispose properly so

B . . that it will not be exposed to runoff.
A For parking lots in the A Other:

drainage area—sediment,

grass clippings, or other

debris has accumulated

at pavement edge. »

A Kick-Out to Level 2 Inspection: Sediment is
widespread and cannot be removed by
manual sweeping.

A For parking lots in the ~
drainage area—dips or A Kick-Out to Level 2 Inspection: This will
damage at pavement likely require special expertise to diagnose
edge caused flow and fix pavement edge.
to concentrate.

12



D&S 2. Level Spreader/Energy Dissipator

Description: Some disconnection and sheetflow practices have a structure in place to dissipate any concentrated runoff
and turn it into sheet flow. This may consist of a stone or gravel spreader a concrete or wood level spreader, or other level
and stable surface.

Instruction: Inspect the energy dissipator closely, during a rain event if possible. Consult the Table 2.4.2 below.

Table 2.4.2 D&S Level Spreader/Energy Dissipator

Problem (Check if Present) Follow-Up Actions

A Remove debris and sediment
by hand and ensure that the
area behind the level spreader
is relatively flat. Too much
debris and sediment can cause
runoff to bypass the level
spreader structure.

A Debris and/or
sediment accumulated
behind or around the
level spreader.

A Other:

A For stone/gravel spreaders, add
new material or rake out as
needed to make it even.

A Other:

A Sinking, cracking,
sloughing, or other
structural problem makes
the energy dissipator no

longer level. o . .
A Kick-Out to Level 2 Inspection:

Structural issues that cannot be
easily fixed by hand

13



D&S 3. Treatment Area
Description: After runoff is dissipated as sheet flow, it enters the treatment area—a relatively flat grassy or vegetated area.

Instruction: Examine where flow enters the treatment area as well as the whole flow path. Look for signs of concentrated
flow. Consult the table below.

Table 2.4.3 D&S Treatment Area

Problem (Check if Present) Follow-Up Actions

A Trash and/or debris in the treatment area A Collect trash/debris and dispose of properly.

p

Grass filter strip has
grown very tall, to the

point that runoff cannot A Moyv flltgr strip twice a year or more frequently in a
. : residential yard.

easily enter or is

getting concentrated.

A For grassy areas, add topsoil (as needed), grass seed
~ . mulch, and water during the growing season to re-
A Sparse vegetation or bare spots establish consistent vegetation cover.

A Other:

A For minor rills, fill in with soil, compact, and add seed

and straw to establish vegetation.

A Other:

A Rills or gullies are
forming in treatment
area where flow has
become concentrated A Kick-Out to Level 2 Inspection: Rills are more than

2" to 3" deep and require more than just hand raking
and re-seeding.

14



2.5. Swales
Areas of Swales
1 Key areas to inspect for swales include the following:
SW 1. Drainage Area
SW 2. Inlets
SW 3. Swale Surface Area

== = = =4

SW 4. Vegetation
1  SW 5. Outlets
Note: The category of Swales includes:

1 Vegetated Swale — shallow channel densely planted with variety of grasses, shrubs, and/or trees (also called
bioswale or drainage swale)

1 Wet Swale — a cross between a wetland and a swale, this linear system intercepts groundwater to maintain
wetland vegetation

For the purposes of this chapter, the term “Swale” will be used to generally describe these practices.

Figure 2.5.1 Key Areas for Level 1 Inspection of Swales Credit
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Swale Level 1 Inspection

The Level 1 Inspection focuses on the Drainage Area (SW1), Inlets (SW2), Swale Surface Area (SW3), Vegetation (SW4),
and Outlets (SW5). This inspection should be conducted on a regular basis, with an early spring inspection to ensure that
the practice has survived the winter, particularly if there has been a significant amount of snow. An inspection during the
growing season or in the early fall is also recommended to check on the health of vegetation.

SW 1. Drainage Area

Description: The drainage area sends runoff to and is uphill from the swale. When it rains, water runs off and flows to and
along the swale.

Instruction: Look for areas that are uphill from the swale. Consult Table 2.5.1 below.

Table 2.5.1 SW Drainage Area

Problem (Check if Present) Follow-Up Actions

p

Seed and mulch or sod areas of bare soil to establish
vegetation.

A Fill in erosion areas with soil, compact, and add seed
and straw to establish vegetation.

A Bare soil, erosion of A Ifarill or small channel is forming, try to redirect water
the ground (rills flowing to this area by creating a small berm or adding
washing out the dirt) topsoil to areas that are heavily compacted.

A Other:

A Kick-Out to Level 2 Inspection: Large areas of soil have
been eroded, or larger channels are forming. May
require rerouting of flow paths

A Piles of grass A Remove or cover piles of grass clippings,
cI_|pp|ngs, mulch, mulch, dirt, etc.
dirt, salt, or ~

A Other:

other materials

B A Cover or properly dispose of materials; consult your
A Open containers of oil, grease, paint, or other substances local solid waste authority for guidance on materials that
may be toxic or hazardous.

Kick-Out to Level 2 Inspection: Grass on edge of pavement
continues to die off for unknown reasons. Swale edge may
need to be replaced with other materials

(e.g., stone diaphragm).

Seed and mulch; add topsoil or compost if needed.
Other:

D | D>t >

A Grass dying at edge of road Kick-Out to Level 2 Inspection: Grass on edge of
pavement continues to die off for unknown reasons.
Swale edge may need to be replaced with other

materials (e.g., stone diaphragm).
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SW 2. Inlets
Description: The inlets to a swale are where water flows in. Depending on the design, water can flow in through:

1 Ditch, pipe, or curb opening at top of swale: This is the most common approach, where water enters the swale at
the top.

1 Along the entire edge of the swale: If the swale is along a roadway or parking lot, water may enter along the long
side of the swale through defined curb openings or simply by water flowing into the swale from the pavement
edge (known as “sheetflow”).

Instruction: Stand in the swale and look for all the places where water flows in. Consult Table 2.5.2 below for
possible problems.

Table 2.5.2 SW Inlets

Problem (Check if Present) Follow-Up Actions

A Use aflat shovel to remove grit and debris
(especially at curb inlets or opening). Parking lots
will generate fine grit that will accumulate at
these spots.

A Pull out clumps of growing grass or weeds, and
scoop out the soil or grit that the plants are
growing in.

A Remove any grass clippings, leaves, sticks, and
other debris that is collecting at inlets or along

A Inlets or the swale edge are collecting grit, grass clippings, or debris or the edge of the swale where water is supposed
have grass/weeds growing. Some water may not be getting into the to enter.
swale. The objective is to have a clear pathway for water to flow into A For pipes and ditches, remove sediment and

the swale. debris that is partially blocking the pipe or ditch
opening where it enters the swale.

Dispose of all material properly in an area where it
will not re-enter the swale.

Other:

>

pri

p

Kick-Out to Level 2 Inspection: Inlets are blocked
to the extent that most of the water does not seem
to be entering the swale.

A For small areas of erosion, smooth out the eroded
part and apply rock or stone (e.g., river cobble) to
prevent further erosion. Usually, filter fabric is
placed under the rock or stone.

A In some cases, reseeding and applying an erosion

A Some or all of the control matting can be used to prevent further
inlets are eroding erosion. Some of these materials may be
so that rills, gullies, available at a garden center, but it may be best to
and other erosion consult a landscape contractor.
are present, or A Other:

there is bare dirt
that is washing into
the swale.

A Level 2 Inspection: Erosion is occurring at most of
the inlets or along much of the swale edge. The
inlet design may have to be modified.
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SW 3. Swale Surface Area

Description: The swale surface area is the vegetated area where water flows during a storm and also the side slopes that
slope down into the swale bottom. Depending on the design, the swale may also contain “check dams,” which are small
dams made out of earth, stone, wood, or other materials. The check dams slow down and temporarily pond water as it
flows down the swale.

Instruction: Examine the entire swale surface and side slopes. Consult Table 2.5.3 below for possible problems.

Table 2.5.3 SW Surface Area

Problem (Check if Present) Follow-Up Actions

>

Use a shovel to scoop out minor areas of sediment or grit, especially in the
spring after winter sanding materials may wash in and accumulate. Dispose of
the material where it cannot re-enter the swale.

If removing the material creates a hole or low area, fill with good topsoil and add
seed and straw to re-vegetate.

Remove trash, vegetative debris, and other undesirable materials.

A Minor areas of sediment, grit, trash, If the swale is densely vegetated, it may be difficult to do the maintenance;
or other debris are accumulating in check for excessive ponding or other issues described in this section to see if
the swale. the accumulated material is causing a problem.

Other:

>

> >

p

>

Kick-Out to Level 2 Inspection: Sediment has accumulated more than 3 inches
deep and covers 25% or more of the swale surface.

The source of sediment is unknown or cannot be controlled with
simple measures.

>

p

Try filling the eroded areas with clean topsoil, and then seed and mulch to
establish vegetation.

If the problem recurs, you may have to use some type of matting, stone (e.g.,
river cobble), or other material to fill in eroded areas.

If the erosion is on a side slope, fill with soil and cover with erosion-control
matting or at least straw mulch after re-seeding.

™

™

A Kick-Out to Level 2 Inspection: The problem persists or the erosion is more than
3 inches deep and seems to be an issue with how water enters and moves
through the swale.

A There is erosion in the bottom or on the A Kick-Out to Level 2 Inspection: The problem does not seem to be caused by
side slopes. Water seems to be carving flowing water, but a collapse or sinking of the surface (e.qg., “sinkhole”) due to
out rills as it flows through the swale or on some underground problem.
the slopes.

A If the problem is minor (just small, isolated areas), try using a metal rake or
other tools to create a more even flow path; remove excessive vegetative
growth, sediment, or other debris that may be blocking the flow.

Water does not flow evenly down the A Other:

length of the swale, but ponds in certain

areas for long periods of time (e.g., 72

hours after a s}orm_): The s_wale d"oes not A Kick-Out to Level 2 Inspection: Water ponds in more than 25% of the swale for
seem to have “positive drainage.” Check

. : ; - three days or more after a storm. The issue may be with the underlying soil or
during or immediately after a rain storm.
the grade of the swale.

A Water ponds behind check dams for three days or more after a storm. Check
dams may be clogged or not functioning properly.

™
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Problem (Check if Present)

Table 2.5.3 SW Surface Area

Follow-Up Actions

> >

p

If the problem is isolated to just a few check dams, try simple repairs.

It is very important for the center of each check dam (where most of the water
flows) to be lower (by at least several inches) than the edges of the check dams
where they meet the side slopes. Also, the check dams should be keyed into
side slopes so water does not flow between the check dam and side slope.

Use a level to check the right check-dam configuration, as noted above. Repair
by moving around stone, filling and compacting soil, or adding new material so
that water will be directed to the center of the check dam instead of the edges.

Other:

A Check dams (if present): water is flowing
around the edges of check dams, creating
erosion or sinkholes on the uphill or
downhill side, or the check dams are
breaking apart or breaching.

pi

Kick-Out to Level 2 Inspection: Many check dams are impacted and/or the
problem seems to be a design issue with height, spacing, shape, or materials
used to construct them.
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SW 4. Vegetation

Description: The health of vegetation within the swale is perhaps the most critical maintenance item for the property owner
or responsible party. Many vegetated swales become overgrown, and “desirable” vegetation becomes choked out by
weeds and invasive plants. It is important to know what the swale is supposed to look like and what plants seem to be
thriving or doing poorly. Periodic maintenance of vegetation will prevent larger problems that are more difficult and costly
to manage.

Instruction: Examine the swale vegetation. Consult Table 2.5.4 below for possible problems.

Table 2.5.4 SW Vegetation

Problem (Check if Present) Follow-Up Actions
A Mow or bush-hog the path.
A Other:

A Vegetation is too overgrown to access swale
for maintenance activities

™

If you can identify which plants are weeds or not intended to be part of the
planting plan, eliminate these, preferably by hand pulling.

If weeds are widespread, check with the local stormwater authority and/or
Extension Office about proper use of herbicides for areas connected with
the flow of water.

Even vegetation that is intended to be present can become large,
overgrown, block flow, and/or crowd out surrounding plants. Prune and thin
accordingly.

If weeds or invasive plants have overtaken the whole swale, bush-hog the
entire area before seed heads form in the spring. It will be necessary to
remove the root mat manually or with appropriate herbicides, as

noted above.

Replant with species that are aesthetically pleasing and seem to be doing
well in the swale.

Other:

p

>

>

™

™

» Kick-Out to Level 2 Inspection: You are unsure of the original planting
A Vegetation requires regular maintenance: design or the vegetation maintenance task is beyond your capabilities of
pulling weeds, removing dead and diseased time, expertise, or resources. If you are unsure of the health of the
plants, adding plants to fill in areas that are vegetation (e.g. salt damage, invasives, which plants are undesirable) or
not well vegetated, etc. the appropriate season to conduct vegetation management, consult a
landscape professional before undertaking any cutting, pruning, mowing, or
brush hogging.

™

The original plants are likely not suited for the actual conditions within the
swale. If you are knowledgeable about plants, select and plant more
appropriate vegetation (preferably native plants) so that almost the entire
Vegetation is too thin, is not healthy, surface area will be covered by the end of the second growing season.
and there are many spots that are not Other:

well vegetated.

™
™

pi

Kick-Out to Level 2 Inspection: For all but small practices (e.g., in
residential yards), this task will likely require a landscape design
professional or horticulturalist.
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SW 5. Outlets

Description: These are where water leaves the swale when it fills up or where water reaches the downstream end of the
swale. There may be a small stone apron or rock dam here or even an outlet grate.

Instruction: Examine outlets that release water out of the swale. Consult Table 2.5.5 below for possible problems.

Table 2.5.5 SW Outlets

Problem (Check if Present) Follow-Up Actions

A Remove the debris and dispose of it where it cannot re-enter the swale.

A Outlet is obstructed with mulch, sediment, Other:

debris, trash, etc.

A
A Kick-Out to Level 2 Inspection: Outlet is completely clogged or obstructed;
there is too much material to remove by hand or with simple hand tools.

2.6. Tree Planting

Tree Planting Actions for Maintenance
Key actions to take for tree planting maintenance include the following:
1 TP1. Watering
1 TP2. Mulch
1 TP3. Pruning
1 TP4. Disease or pests

Note: This is a simple, “non-structural” practice and, as such,
maintenance tasks are similar to any landscape maintenance. Tree
planting can involve individual trees or more, such as reforesting a
riparian buffer.

For this type of practice, inspection is part of maintenance to check
on the health of the trees.

Tree Planting Level 1 Inspection

The Level 1 Inspection goes hand in hand with active

maintenance and includes watering (TP1), mulching (TP2),

and I_Drunmg (TP3). Waf[erlng should_ occur during the Figure 2.6.1. Key Areas for Inspection and
gI’OWIng season. MUICh|ng and pl’unlng OCcurs once a year Maintenance for Tree P|anting

in the spring and early spring, respectively.

TP 1. Watering

Description: Proper water management is perhaps the most crucial maintenance activity to ensure survival of newly
planted trees. Watering is essential during periods of drought, while over watering can be fatal. Watering options
include regular or soaker hoses, sprinklers, buckets, drip irrigation, or installation of larger capacity watering tanks for

irrigation systems. Consult the maintenance plan for instructions on the timing, volume, and method of watering that is
appropriate for the specific species of trees.

Instruction: Inspect the trees to determine whether they need watering. Consult Table 2.6.1 below.

Table 2.6.1 TP Watering

Problem (Check if Present) Follow-Up Actions
A Soil is not moist to the touch and/or it has not A Water trees deeply and slowly near the base. Soaker hoses and drip
rained in a week, and leaves/needles are starting irrigation work best for deep watering of trees and shrubs.
to appear wilted/dry. A Other:
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TP 2. Mulch

Description: Mulching is a common method of weed control and moisture retention. Organic mulch should be spread over
the soil surface and extend out to a radius of 5 feet or the tree drip line, whichever is less. Slowly decomposing organic
mulches, such as shredded bark, compost, leaf mulch, or wood chips provide many added benefits for trees. Mulch that
contains a combination of chips, leaves, bark and twigs is ideal for reforestation sites. Consult the maintenance plan for
instructions on the timing, depth, and type of mulch application needed for the specific species of trees present.

Instruction: Mulch should be applied twice per year—in the late spring and during leaf fall. Consult the table below for
possible problems. Check the depth of mulch regularly. Rake the old mulch to break up any matted layers and to refresh
the appearance. Consult Table 2.6.2 below.

Table 2.6.2 TP Mulch

Problem (Check if Present) Follow-Up Actions

>

. ) ) ) Add or remove mulch around tree canopy to maximum 5' radius but not
A Mulch is too thin or thick (should be within 3" of the bark.

approximately 3" deep) or does not extend to tree

AR , A If mulch is against the stems or tree trunks, pull it back several inches
canopy (or 5' radius if tree has a larger than 10
to expose the base of the trunk and root crown.
canopy reach). _
A Other:

TP 3. Pruning

Description: Pruning is usually not needed for newly planted trees but may be beneficial for tree structure in older trees. If
necessary, prune only dead, diseased, broken or crossing branches at planting. As the tree grows, lower branches may
be pruned to provide clearance above the ground or to remove dead or damaged limbs that sprout from the trunk.

1 Instruction: Examine the branches and tree shape. Consult Table 2.6.3 below for possible problems.

Table 2.6.3 TP Pruning

Problem (Check if Present) Follow-Up Actions
A Selective cutting
A Prune to make the tree more aesthetically pleasing and

remove disease.

A Presence of suckers, dead or diseased
Other:

branches, branches that interfere with
pedestrian traffic

™

Kick-Out to Level 2 Inspection: Use an arborist or landscaper for
more extensive pruning jobs.




2.7. Bioretention
Areas of Bioretention

Key areas to inspect for Bioretention
include the following:

BR 1. Drainage Area
BR 2. Inlets
BR 3. Bioretention Ponding Area
BR 4. Vegetation
BR 5. Outlets
Note: The category of Bioretention includes:

Bioretention cells — areas of soil, mulch, and
vegetation that treat runoff

Dry swales — long, linear bioretention cells,
sometimes with check dams along a mildly
sloping swale

Rain gardens — usually small-scale
bioretention practices on residential or small
commercial properties

Figure 2.7.1. Key Areas for Level 1 Inspection of Bioretention

Stormwater planters — usually in more urban settings, with soil and plants in a concrete box that receives roof
runoff or perhaps other water from the site

Tree pits — also a more urban practice where the bioretention is confined within some sort of box (e.g., concrete)
and places along road curbs or other areas to treat runoff

For the purposes of this chapter, the term “Bioretention cell” will be used to generally describe these practices.
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Bioretention Level 1 Inspection

The Level 1 Inspection focuses on the Drainage Area (BR1), Inlets (BR2), Bioretention Ponding Area (BR3), Vegetation
(BR4), and Outlets (BR5). This inspection should be conducted on a regular basis, with an early spring inspection to
ensure that the practice has survived the winter, particularly if there has been a significant amount of snow. An inspection
during the growing season or in the early fall is also recommended to check on the health of vegetation.

BR 1. Drainage Area

Description: The drainage area sends runoff to and is uphill from the Bioretention cell. When it rains, water runs off and
flows to the Bioretention cell and ponds within the cell temporarily (usually for no more than 48 hours). Sometimes, the
runoff will contain dirt, grit, grass clippings, oil, or other substances that SHOULD NOT be directed to the

Bioretention area.

Instruction: Look for areas that are uphill from the Bioretention cell. Consult Table 2.7.1 below.

Table 2.7.1 BR Drainage Area

Problem (Check if Present) Follow-Up Actions
A Seed and mulch areas of bare soil to establish
vegetation.
A Fillin erosion areas with soil, compact, and seed and
straw to establish vegetation.

A Bare soil, erosion | A If arill or small channel is forming, try to redirect water
of the ground flowing to this area by creating a small berm or adding
(rills washing out topsoil to areas that are heavily compacted.
the dirt) A Other:

A Kick-Out to Level 2 Inspection: Large areas of soil
have been eroded, or larger channels are forming.
May require rerouting of flow paths.

A Piles of grass A Remove or cover piles of grass clippings,
clippings, mulch, mulch, dirt, etc.
dirt, salt, or
other materials A Other:

_ ] A Cover or properly dispose of materials; consult your

A Opgn containers local solid waste authority for guidance on materials
of ail, grease, that may be toxic or hazardous.
paint, or other
substances _

A Other:
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BR 2. Inlets

Description: The inlets to a Bioretention cell are where water flows into the cell. Depending on the design, water can flow
in through:

Curb cuts or openings in a parking lot or roadway
Pipes or ditches that carry water into the Bioretention cell from the drainage area

Flow directly over the land surface (known as “sheetflow”), sometimes across a strip of rock or stone

Figure 2.7.2 Bioretention Cell Inlets
CSN, 2013
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Instruction: Stand in the Bioretention cell itself and look for all the places where water flows in. Often there will be multiple
points of inflow to the practice. Consult Table 2.7.2 below for possible problems.

Table 2.7.2 BR Inlets

Problem (Check if Present) Follow-Up Actions

>

Use a flat shovel to remove grit and debris (especially at curb inlets
or openings). Parking lots generate fine grit that will accumulate at
these spots.

A Pull out clumps of growing grass or weeds and scoop out the soil or grit
that the plants are growing in.
A Remove any grass clippings, leaves, sticks, and other debris that is
collecting at inlets.
A For pipes and ditches, remove sediment and debris that is partially
blocking the pipe or ditch opening where it enters the Bioretention cell.
A Dispose of all material properly where it will not re-enter the
Bioretention cell.
A Other:
A Inlets collect grit and debris or grass/weeds.
Some water may not be getting into the
Bioretention cell. The objective is to have a A Kick-Out to Level 2 Inspection: Inlets are blocked to the extent that most
clear pathway for water to flow into the cell. of the water does not seem to be entering the Bioretention cell.

A For small areas of erosion, smooth out the eroded part and apply rock or
stone (e.g., river cobble) to prevent further erosion. Usually, filter fabric is
placed under the rock or stone.

A In some cases, reseeding and applying erosion-control matting can be
used to prevent further erosion. Some of these materials may be available
at a garden center, but it may be best to consult a landscape contractor.

A Other:

. . A Kick-Out to Level 2 Inspection: Erosion is occurring at most of the inlets,
A Some or all of the inlets are eroding so that and it looks like there is too much water that is concentrating at these

rills, gullies, and other erosion is present, or points. The inlet design may have to be modified.
there is bare dirt that is washing into the

Bioretention cell.
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BR 3. Bioretention Ponding Area

Description: The ponding area fills up with water during a rainstorm. If you picture the Bioretention cell as a bathtub, there
is the bottom (usually flat surface), side slopes (areas that slope down to the bottom from the surrounding ground), and
berms or structures that control the depth to which water ponds.

Instruction: Examine the entire Bioretention surface and side slopes. Consult the table below for possible problems.

Table 2.7.3 BR Ponding Area

Problem (Check if Present) Follow-Up Actions

>

Add new mulch to a total depth (including any existing mulch that is left) of 2
to 3 inches. The mulch should be shredded hardwood mulch that is less
likely to float away during rainstorms.

Avoid adding too much mulch so that inlets are obstructed or certain areas
become higher than the rest of the Bioretention surface.

Other:

>

>

A Mulch (if used) needs to be replaced or
replenished. The mulch layer had
decomposed or is less than 1-inch thick.

Use a shovel to scoop out minor areas of sediment or grit, especially in the
spring after winter sanding materials may wash in and accumulate. Dispose
of the material where it cannot re-enter the Bioretention cell.

If removing the material creates a hole or low area, fill with soil mix that
matches original mix and cover with mulch so that the Bioretention surface
area is as flat as possible.

Remove trash, vegetative debris, and other undesirable materials.

Other:

p

> D>

>

Kick-Out to Level 2 Inspection: Sediment has accumulated more than 2-
inches deep and covers 25% or more of the Bioretention surface.

Kick-Out to Level 2 Inspection: The Bioretention cell is too

- ) ] ) densely vegetated to assess sediment accumulation or ponding;
A Minor areas of sediment, grit, trash, or other see BR-4, Vegetation.

debris are accumulating on the bottom.

>
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A Tryfilling the eroded areas with clean topsoil or sand, and cover with mulch.

A If the problem recurs, you may have to use stone (e.g., river cobble) to fill in
problem areas.

A If the erosion is on a side slope, fill with clay that can be compacted and
seed and mulch the area.

A Other:

A There is erosion in the bottom orontheside | A Kick-Out to Level 2 Inspection: The problem persists or the erosion is more

slopes. Water seems to be carving out rills than 3-inches deep and seems to be an issue with how water enters and

as it flows across the Bioretention surface moves through the Bioretention cell.

or (:n_the slopes, or sinkholes are forming in A Kick-Out to Level 2 Inspection: The problem does not seem to be caused by
5 certain areas. flowing water, but a collapse or sinking of the surface (e.g., “sinkhole”) due to
A Source: Stormwater Maintenance, LLC. some underground problem.

A If the problem is minor (just small, isolated areas are not covered with water),
try raking the surface OR adding muich to low spots to create a more level
surface. You may need to remove and replace plantings in order to properly
even off the surface.

A Check the surface with a string and bubble level to get the surface as flat
as possible.

A Other:

= . . . A Kick-Out to Level 2 Inspection: Ponding water is isolated to less than half of
A ;Il':te gﬁg?& ?Af/;?:r Bg’(:ﬁ;i?%%lcee;usa?g; the Bioretention surface area, and there seem to be elevation differences of
! . P ! 9 more than a couple of inches across the surface.

an edge, or in certain pockets. The whole

bottom is not uniformly covered with water.

See design plan to verify that Bioretention

surface is intended to be flat. Check during

or immediately after a rainstorm.

A Kick-Out to Level 2 Inspection: This is generally a serious problem, and it will
be necessary to activate a Level 2 Inspection.

A Water stands on the surface more than 72

hours after a rainstorm and /or wetland-type
vegetation is present. The Bioretention cell
does not appear to be draining properly.
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BR 4. Vegetation

Description: The health of vegetation within the Bioretention cell is perhaps the most critical maintenance item for the
property owner or responsible party. Many Bioretention cells become overgrown, and “desirable” vegetation becomes
choked out by weeds and invasive plants. It is important to know what the Bioretention cell is supposed to look like and
what plants seem to be thriving or doing poorly. Periodic maintenance of vegetation will prevent larger problems that are
more difficult and costly to manage.

Instruction: Examine all Bioretention cell vegetation. Consult the table below for possible problems.

Table 2.7.4 BR Vegetation

Problem (Check if Present) Follow-Up Actions

A If you can identify which plants are weeds or not intended to
be part of the planting plan, eliminate these, preferably by
hand pulling.

A If weeds are widespread, check with the local stormwater

authority and/or Extension Office about proper use of
herbicides for areas connected with the flow of water.

A Even vegetation that is intended to be present can become
large, overgrown, and/or crowd out surrounding plants. Prune
and thin accordingly.

If weeds or invasive plants have overtaken the whole
Bioretention cell, bush-hog the entire area before seedheads
form in the spring. It will be necessary to remove the root mat
manually or with appropriate herbicides, as noted above.
Re-plant with species that are aesthetically pleasing and
seem to be doing well in the Bioretention cell.

Other:

p

>

>

Kick-Out to Level 2 Inspection: You are unsure of the original
planting design, or the vegetation maintenance task is beyond
your capabilities of time, expertise, or resources. If you are
unsure of the health of the vegetation (e.g. salt damage,
invasives, which plants are undesirable) or the appropriate
season to conduct vegetation management, consult a
landscape professional before undertaking any cutting,
pruning, mowing, or brush hogging.

A Vegetation requires regular maintenance—pulling
weeds, removing dead and diseased plants, replacing
mulch around plants, adding plants to fill in areas that
are not well vegetated, etc.

A The original plants are likely not suited for the actual
conditions within the Bioretention cell. If you are
knowledgeable about plants, select and plant more
appropriate vegetation (preferably native plants) so that
almost the entire surface area will be covered by the end of
the second growing season.

A Other:

A Kick-Out to Level 2 Inspection: For all but small practices
(e.g., rain gardens), this task will likely require a landscape
design professional or horticulturalist.

A Vegetation is too thin, is not healthy, and there are
many spots that are not well vegetated.
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BR 5. Outlets

Description: Outlets are where water leaves the Bioretention cell when there is too much ponded water. There are various
ways that outlets are configured. They can be a yard drain type of structure in the Bioretention cell itself or a rock weir
where water flows during large storms. Many Bioretention practices have an underdrain, which is like a French drain, that
helps the Bioretention cell drain properly after storms. The underdrain pipe may “daylight” (come to the ground surface) at
some point downhill from the Bioretention cell.

Instruction: Examine outlets that release water out of the Bioretention cell. Consult the table below for possible problems.

Table 2.7.5 BR Outlets

Problem (Check if Present) Follow-Up Actions
A Add stone to reduce the impact from the water flowing out of the outlet pipe or
weir during storms.
B A Other:
A Erosion at outlet
A Kick-Out to Level 2 Inspection: Rills have formed and erosion problem
becomes more severe.
A Remove the debris and dispose of it where it cannot re-enter the
Bioretention cell.
A Other:
A Kick-Out to Level 2 Inspection: Outlet is completely clogged or obstructed;
there is too much material to remove by hand or with simple hand tools.
A Outlet obstructed with mulch, sediment,
debris, trash, etc.

2.8. Green Roof
Areas of the Green Roof

Key areas to inspect for green roofs include
the following:

GR 1. Vegetation and Surface
GR 2. Overflows and Drains

Note: Green Roofs consist of green infrastructure
practices applied on rooftops, wherein stormwater
is filtered through a vegetated planting bed. Green
Roofs are a unique practice in that they are often
covered by a professional ongoing maintenance
contract, and their design is highly variable
depending on the specific product. This section
highlights some key inspection items.

Figure 2.8.1. Key Areas for Level 1 Inspection of Green Roof
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Green Roof Level 1 Inspection

The Level 1 Inspection focuses on the Vegetation (GR1), Overflows and Drains (GR2), and the Surface and Soil Medium
(GR3). This inspection should be conducted on a regular basis, with an early spring inspection to ensure that the practice
has survived the winter, particularly if there has been a cold year.

On a routine basis, the Level 1 Inspector should also ensure that the vegetation is surviving any harsh roof conditions,
particularly during dry periods.

GR 1. Vegetation and Surface

Description: The green roof vegetation usually consists of succulent plants, such as sedums, and should form a dense
cover over the course of several growing seasons.

Instruction: Visually inspect the surface and vegetation of the practice. Consult Table 2.8.1 below:

Table 2.8.1 GR Vegetation and Surface

Problem (Check if Present) Follow-Up Actions
A Water or irrigate.
A Prune or remove dead or dying vegetation.
A Other:

Kick-Out to Level 2 Inspection: Greater than 20% plant dieoff or wilting, even

A Wilting or nutrient-deprived vegetation; after rainy periods. May require new vegetation or indicate a problem with the
bare areas developing on the roof soil medium.
A Kick-Out to Level 2 Inspection: Yellowing vegetation may indicate a need for

fertilizer, but do not fertilize unless explicitly included in the management plan
or with a Level 2 Inspection.

Kick-Out to Level 2 Inspection: Bare areas with no vegetation growing. These
may become weed problems in the future.

>

Remove weeds by hand.
Apply lime to kill moss.
Other:

> >t >

>

Kick-Out to Level 2 Inspection: Weeds cover more than 25% of the surface, or
the original planting plan has been compromised.

A Weeds or moss

>

Kick-Out to Level 2 Inspection: Surface ponding more than 24 hours after a

A Ponding between storm events storm event presents a hazard and needs to be addressed immediately.
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GR 2. Overflows and Drains

Description: Green roofs typically drain through a network of underdrains to outlet at roof drainage infrastructure. These
drainage structures need to be inspected and cleaned periodically to ensure that the medium drains properly.

Instruction: Review the specific maintenance plan for this practice to determine where inspection ports are. Remove the
cover and inspect the port.

Table 2.8.2 GR Overflows and Drains

Problem (Check if Present) Follow-Up Actions
A Remove debris by hand or flush through with a hose.
A Other:

A Inspection port for roof drainage (can be clogged

with debris)

>

Kick-Out to Level 2 Inspection: Debris cannot be removed, or it
appears that debris has accumulated in the underdrains.

™

h  drai Call contractor or individual in charge of regular building
Damage to other roof drainage structures maintenance. This is a building maintenance issue.
(e.g., roof scuppers) Other-

pt
p

2.9. Permeable Pavement
Areas of Permeable Pavement

Key areas to inspect for permeable
pavement include the following:

1 PPL1. Drainage Area
1 PP2. Pavement Surface

Note: Permeable pavements include several
materials, including porous asphalt materials,
which appear similar to an asphalt parking
lot, permeable concrete, and “interlocking
concrete pavers,” which are individual paving
blocks. References to removing and
replacing individual blocks of pavement refer
only to this last category.

Permeable Pavement
Level 1 Inspection Figure 2.9.1. Key Areas for Level 1 Inspection of Permeable Pavement

The Level 1 Inspection focuses on the

Drainage Area (PP1) and the Pavement Surface (PP2). This inspection should be conducted on a regular basis, with an
early spring inspection to ensure that the practice has survived the winter, particularly if there has been a significant
amount of snow.

On a routine basis, the Level 1 Inspector should also ensure that the pavement area and its drainage are properly
managed. Some key activities to avoid include:

1. Applying sand during winter months

2. Certain types of permeable pavement should not be plowed with steel-bladed plows.
3. Poor management of dumpsters
4

Storing or placing dirt, grit, mulch, sand, or other similar materials on or near the pavement surface
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PP 1. Drainage Area

Description: The drainage area sends runoff to the Permeable pavement area and is uphill from the Permeable pavement.
When it rains, water runs off and flows to the Permeable pavement area, and it may pond there temporarily.

Instruction: Look for areas that are uphill from the Permeable pavement. Consult Table 2.9.1 below:

Table 2.9.1 PP Drainage Area

Problem (Check if Present) Follow-Up Actions
A Seed and straw areas of bare soil to establish
vegetation.
A Fillin erosion areas with soil, compact, and seed and
straw to establish vegetation.

A Bare soil, erosion A If arill or small channel is forming, try to redirect
of the ground water flowing to this area by creating a small berm or
(rills washing adding topsoil to areas that are heavily compacted.
out the dirt) A Other:

A Kick-Out to Level 2 Inspection: Large areas of soil
have been eroded, or larger channels are forming.
May require rerouting of flow paths.

A Piles of grass A Remove or cover piles of grass clippings,
clippings, mulch, mulch, dirt, etc.
dirt, salt, or other ~ )
materials A Other:

A Open containers A Cover or properly dispose of materials; consult your
of oil, grease, local solid waste authority for guidance on materials
paint, or other that may be toxic or hazardous.
substances A Other:
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PP 2. Permeable Pavement Surface

Description: The surface of the Permeable pavement should be relatively clean (not a lot of dirt and grit on the surface),
free of cracks and broken pavement, and should NOT hold water after a rainstorm for more than a few hours.

Instruction: Examine the entire permeable pavement surface. Consult Table 2.9.2 below for possible problems.

Table 2.9.2 PP Surface

Follow-Up Actions

Problem (Check if Present)

Permeable
pavement is clogged
and doesn't let water
through.

(Source: CSN, 2013)

A For small areas (e.g., driveways, patios), try a leaf
blower or sweep the area to remove the dirt/grit from
the Permeable pavement and properly dispose of the
material.

A If dirt/grit remain in the joint areas between paver
blocks, agitate with a rough brush and vacuum the

~ . . surface with a wet/dry vac.

A Dirt and grit ~ Y .
accumulating on A Remove and replace clogged blocks in segmented
pavement surface _ pavers.

A For larger areas (e.g., parking lots, courtyards), hire a
vacuum sweeper to restore the surface to a cleaner
condition.

A Other:

A Kick-Out to Level 2 Inspection: Grit is widespread and
cannot be removed by manual sweeping.

A If paver type is not intended to be covered in
vegetation, remove the grass/weeds either

Grass and weeds mechanically (pulling, by hand or with a flame
are growing on the weeder) or with a herbicide approved for use in or
permeable near water (consult your local Extension Office
E)avelment sl,urface for suggestions).
applies only to ~ . . . o
pavement types that A Follomthe actlonstllstefd above for removing dirt/grit
are not intended to 3 rom the pavement surface.
be covered in A Other:
vegetation). ~ . .

9 ) A Kick-Out to Level 2 Inspection: Grass/weeds cover

more than 25% of surface area.

A For small areas (e.g., patios, small driveway), it may
be possible to remove the damaged pavers, check
and fill in the underlying gravel, and replace with hew

5 ] ki materials.
umping, sinking, ~ .
cracking, or breaking A Other:
of the pavement
surface A Kick-Out to Level 2 Inspection: Problem affects more
(Source: CSN, 2013) than a small, isolated area. Will typically require a
qualified contractor to fix it.

A Problem recurs or occurs in multiple small locations.

Water stands on

Permeable

pavement for days ~

after a rainstorm; the | A Kick-Out to Level 2 Inspection: This is generally a

serious problem, and it will be necessary to activate a
Level 2 Inspection.

34



2.10. Ponds and Wetlands

Areas of Ponds and Wetlands

Key areas to inspect for ponds and wetlands include the following:
PO 1. Drainage area

PO 2. Inlet pipes and swales

= =4 =9

PO 3. Pond area and embankments
1 PO 4. Pond outlet
Note: This category includes the following practices:

1 Wet ponds — have a permanent pool of water and may be divided into various “cells”
1 Stormwater wetlands — have a variety of depth zones ranging from deep pools to shallow wetlands and are
characterized by wetland vegetation

It is recommended strongly to have as-built drawings and copies of previous inspections at hand, if available. Aerial
photos may be needed to help direct the inspector to the pond or wetland location if it is obscured by vegetation.

Figure 2.10.1. Key Areas for Level 1 Inspection of a Pond/Wetland
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Pond and Wetland Level 1 Inspection

The Level 1 Inspection focuses on the drainage area (PW 1), inlet pipes or swales (PW 2), pond area and embankments
(PW 3) and pond outlet structures and outfall (PW 4). This inspection should be conducted on a regular basis to ensure
that a buildup of trash, vegetation, or sediment does not interfere with the pre-treatment, pond or wetland, and the outfall's
normal flow or function. Pond embankments and dams should be regularly inspected for evidence of erosion, burrowing or
tunneling animals, and large woody vegetation growing on the dam.

PW 1. Drainage Area

Description: The drainage area conveys runoff to and is uphill from the pond inlet. When it rains, water runs off through
roof drains, yard drains, parking lots, roadways and underdrains to the ponds. Flow is through underground piping
systems, overland via swales, or across the ground as sheetflow. Sometimes, the runoff will contain dirt, grit, grass
clippings, leaves and woody debris that can collect in the drainage system. If left alone, blockages can occur and increase
the chance of shallow flooding or standing water. Standing water in drainage systems foster mosquitos, pipe corrosion,
and possible nuisance and odor conditions.

Instruction: Look for areas that are uphill from the pond. Consult Table 2.10.1 below:

Table 2.10.1 PW Drainage Area

Problem (Check if Present) Follow-Up Actions
A Seed and straw areas of bare soil to establish vegetation.
A Fill in eroded areas with soil, compact, seed and mulch with
straw to establish vegetation.
A Other:
A Kick-Out to Level 2 Inspection: If a rill or small channel is

A Bare soil, erosion of the ground (rills washing out the dirt) forming, try to redirect water flowing to this area by creating
a small berm or adding topsoil to areas that are
heavily compacted.

A If large areas of soil have been eroded or larger channels are
forming, this may require rerouting of flow paths or use of an
erosion-control seed mat or blanket to reestablish acceptable
ground cover or anchor sod where it is practical.

Piles of grass Remove or cover piles of grass clippings, mulch, dirt, etc.

clippings, mulch, Remove excessive vegetation or woody debris that can block
dirt, salt, or drainage systems.
other materials Other:

>
>t >

>

>

Open containers
of oil, grease, A

) Cover or properly dispose of materials; consult your local
paint, or other

solid waste authority for guidance on materials that may be
substances toxic or hazardous.
exposed to rain |

in the drainage | © ©Other:
area
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PW 2. Pond Inlets

Description: Free, unobstructed flow from the drainage area to stormwater ponds is hecessary to prevent shallow flooding
and even structural damage from flooding. Pond inlets can consist of pipes, ditches, swales, or other means to convey

stormwater to the pond or wetland.

Instruction: Look for all areas where water flows into the pond during storms. Note that there may be multiple points of
inflow and types of structures (e.g., pipes, open ditches, etc.). Consult Table 2.10.2 below:

Table 2.10.2 Pond Inlets

Problem (Check if Present)

Follow-Up Actions

A

Inlets are buried,
covered or filled with
silt, debris, or trash, or
blocked by excessive
vegetation.

If the problem can be remedied with hand tools
and done in a safe manner, remove
vegetation, trash, woody debris, etc. from
blocking inlet structures.

Other:

Kick-Out to Level 2 or 3 Inspection: If the
amount of material is too large to handle OR
there are ANY safety concerns about working
in standing water, soft sediment, etc., the work
will likely have to be performed by a

qualified contractor.

Inlets are broken, and,
with pieces of pipe or
concrete falling into the
pond, there is erosion
around the inlet, there is
open space under the
pipe, or there is erosion
where the inlet meets
the pond

Kick-Out to Level 2 Inspection: These types of
structural or erosion problems are more
serious and will require a qualified contractor
to repair.
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PW 3. Pond Area and Embankments
Description: The pond area and embankment can consist of the following elements:

1 Pre-treatment cell or small holding area where water first flows into the pond from the various inlets. These are
commonly referred to as “forebays” and will be demarcated from the main pond area by small dams made of
earth or rock. The purpose of forebays is to capture some of the sediment and pollutants before they reach the
deep pool, making maintenance easier over time. Not all ponds will have forebays.

1 The pond surface can be open water or a combination of open water and areas with wetland vegetation.
Sometimes there is a shallow bench around the perimeter of a pond, known as an “aquatic bench.”

1 The “side slopes” are areas around the perimeter of the pond where the surrounding land slopes down to the
pond surface.

1 Most ponds will have a “riser structure,” where the water exits a pond during storms. This can be a concrete or
metal pipe that is open at the top, often with some type of trash rack. Some ponds also have an “emergency
spillway,” which is an open, rock-lined channel that carries water from large storms safely across the
embankment.

1 The dam or embankment holds water in the pond and is constructed of compacted soil, such as clay. There is
often a pipe through the embankment that carries water from the riser structure safely through the embankment to
the downstream channel.

The pond’s pre-treatment areas or forebays should not be choked with vegetation or full of sediment. Removal of
excessive vegetation and sediment and selective replanting are often annual maintenance activities.

Likewise, the pond’s deep pool should not to be choked with vegetation or filled with sediment. Vegetation and sediment
bars can restrict flow and cause short circuiting that reduces capture of sediment. Pond volume is to be maintained at the
original design capacity and free of sediment bars or debris piles. Sometimes ponds are over-maintained and have no
vegetation. Algae and turbidity (muddy water) are common problems in many ponds.

Instruction: Examine both interior and exterior pond banks as well as the pond body. Observe from the inlet pipes to the
outfall structure and emergency overflow.

Table 2.10.3 PW Pond Area and Embankments

Problem (Check if Present) Follow-Up Actions

A If the problem can be remedied with hand tools
and done in a safe manner, use a flat shovel or
other equipment to remove small amounts

of sediment.
A Remove trash and excessive vegetation from
A The pretreatment 3 forebays if this can be done in a safe manner.

area(s) or forebay(s) A Other:
are filled with
sediment, trash,
vegetation, or
other debris. » ; i

A Kick-Out to Level 2 Inspection: Large amounts of

sediment or debris will have to be removed by a
qualified contractor. ANY condition that poses a
safety concern for working in standing water or
soft sediments should be referred to a Level 2
Inspection or qualified contractor.
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Table 2.10.3 PW Pond Area and Embankments

Problem (Check if Present)

Follow-Up Actions

The pond area itself
has accumulated

A Level 1 includes handling only small amounts of
material that can be removed by hand, or with
rakes or other hand tools. Do not attempt any
repair that poses a safety issue.

sediment, trash, A Other:

debris, or excessive

vegetation that is _ ) .

choking the flow of A Kick-Out to Level 2 Inspection: Most cases
the water, OR the will call for a Level 2 Inspection and/or a
pond area is covered qualified contractor.

with algae or A You are not sure what type and amount of
aquatic plants. vegetation is supposed to be in the pond.

A The algae or aquatic plants should be identified
so that proper control techniques can be applied.

A If there are only minor areas, try filling in small
rills or gullies with topsoil, compacting, and
seeding and mulching all bare dirt areas with an
appropriate seed. Alternatively, try using

. herbaceous plugs to get vegetation established in
The side slopes of tricky areas, such as steep slopes.
the pond are ~
unstable, eroding, A Other:
and have areas of
bare dirt.

A Kick-Out to Level 2 Inspection: Erosion and
many bare dirt areas on steep side slopes will
require a Level 2 Inspection and repair by a
qualified contractor.

A If you can safely access the riser on foot or with a
small boat, clear minor amounts of debris and
remove it from the pond area for safe disposal.

A Other:

The riser structure is

clogged with trash,

debris, sediment,

vegetation, etc., OR

is open, unlocked, or

has a steep drop and

Egﬁg‘:'ri.sgrfﬁéypond A Kick-Out to Level 2 Inspection: The rise_r cannot
level may have be acces_sed safely., the amount of debris is
dropped below its substantial, or the riser seems to pe complgtely
“normal” level. clogged and the water level has risen too high.

A There are safety issues with the riser and concern
about access to pipes, drops, or any other life
safety concern.

A The riser is leaning, broken, settling or slumping,

corroded, eroded or any other structural problem.
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Table 2.10.3 PW Pond Area and Embankments

Follow-Up Actions

Problem (Check if Present)

If there are small isolated areas, try to fix them by
adding clean material (clay and topsoil) and
seeding and mulching.

A Periodically mow embankments to enable
inspection of the banks and to minimize
establishment of woody vegetation.

A  The ) A Remove any woody vegetation that has already

dam/embankment is established on embankments.

slumping, sinking, A Other:

settling, eroding, or '

has medium or large

trees growing on It. A Kick-Out to Level 2 Inspection: Most of these
situations will require a Level 2 Inspection or
evaluation and repair by a qualified contractor.
Seepage through the dam or problems with the
pipe through the dam can be a serious issue
that should be addressed to avoid possible
dam failure.

A Clear light debris and vegetation.

A Other:

A Theemergency A Kick-Out to Level 2 Inspection: Displacement of
spillway or outfall (if it rock lining, excessive vegetation and

~ exists) has erosion/settlement may warrant review and

A erosion, settlement, decision by Level 2 Inspector to check against
or loss of material. original plan.
Rock-lined spillways A Any uncertainty about the integrity of the
have excessive emergency spillway should be referred to a
debris or vegetation. Level 2 Inspector.

A Erosion or settlement such that design has

been compromised should be reviewed by
an engineer.
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PW 4. Pond Outlet

Description: The pond’s outlet enables the ponded water to discharge to downstream drainage systems or stream
channels. The outlet is often at the base of the dam/embankment on the downstream side. Inspection of this point can
help prevent flooding of the pond and upstream drainage systems and prevent pond failure at a weak point of a pond’s
containment system.

Instruction: Examine the outlet of the pipe on the downstream side of the dam/embankment where it empties into a
stream, channel, or drainage system. Consult the table below for possible problems.

Table 2.10.4 PW Pond Outlet

Problem (Check if Present) Follow-Up Actions

p

If there is a minor blockage, remove the debris or vegetation
to allow free flow of water.

Remove any accumulated trash at the outlet.
Outlet:

> >

Kick-Out to Level 2 Inspection:

If the area at the outlet cannot be easily accessed or if the
blockage is substantial, a Level 2 Inspection is warranted.

Erosion at and downstream of the outfall should be
evaluated by a qualified professional.

Any structural problems, such as broken pipes, structures
falling into the stream, or holes or tunnels around the outfall
pipe, should be evaluated by a Level 2 Inspector and will
require repair by a qualified contractor.
A The pond outlet is clogged with sediment, trash, A The pool of water at the outlet pipe is discolored, has an
debris, vegetation, or is eroding, caving in, slumping, odor, or has excessive algae or vegetative growth.
or falling apart.

™ > >

pti

2.11. Infiltration
Areas of Infiltration

Key areas to inspect for Infiltration include
the following:

1 IN 1. Drainage Area
1 IN 2. Inlets
1IN 3. Infiltration Area
1IN 4. Outlets
Note: The category of Infiltration includes:

1 Infiltration Trench — Long, narrow
infiltration practice, usually with small
gravel at the surface and a reservoir
of larger gravel or stone beneath

1 Infiltration Basin — Larger practice,
usually covered with grass and Figure 2.11.1 Key Areas for Level 1 Inspection of Infiltration Practice
highly permeable soil beneath

1 Dry Well — Small pit filled with stone or gravel, or precast concrete chamber surrounded by stone that receives
and stores runoff to enable it to infiltrate into the underlying ground.
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Infiltration Level 1 Inspection

The Level 1 Inspection focuses on the Drainage Area (IN1), Inlets (IN2), Infiltration Area (IN3), and Outlets (IN4). The
purpose of an infiltration practice is to temporarily store collected runoff so that it can percolate into the underlying soil.
Using this practice is dependent on having a good on-site soil that is capable of infiltrating the amount of runoff generated
by the drainage area. The Level 1 Inspection should be conducted at least twice a year, especially in early spring, to
ensure that the practice has survived the winter, particularly if there has been a significant amount of snow.

IN 1. Drainage Area

Description: The drainage area conveys runoff to and is uphill from the Infiltration cell. When it rains, water runs off and
flows to the Infiltration cell and soaks into its underlying layers.

Instruction: Look for both pervious and impervious areas that are uphill from the Infiltration cell. Consult Table 11.1.1

below.

Table 11.1.1 IN Drainage Area

Follow-Up Actions

Problem (Check if Present)

A Seed and straw areas of bare soil to
establish vegetation.

A Fill in erosion areas with soil, compact, and seed and
straw to get vegetation established.

A Bare soil, A If arill or small channel is forming, try to redirect water
erosion Of the flowing to this area by creating a small berm or adding
ground (rills topsoil to areas that are heavily compacted.
washing out x .

. A Other:
the dirt)
A Kick-Out to Level 2 Inspection: Large areas of soil
have been eroded, or larger channels are forming.
May require rerouting of flow paths.
A For Dry Wells: Leaves, sticks, or other A Remove all debris by hand.
debris in gutters and downspouts A Other:

A Piles of grass A Remove or cover piles of grass clippings, mulch,
clippings, mulch, dirt. etc.
dirt, salt, or ~ .
other materials A Other:

A Open containers A Cover or properly dispose of materials; consult your
of oil, grease, local solid waste authority for guidance on materials
paint, or other that may be toxic or hazardous.
substances A  Other:
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IN 2. Inlets

Description: The inlets to an Infiltration practice are where water flows into the cell. Depending on the design, inlets can
be:

Curb cuts or openings in a parking lot or roadway

Downspouts that deliver runoff directly from a rooftop to the Infiltration practice

= = =9

Pipes or ditches_that carry water into the Infiltration practice from the drainage area
1 Flow directly over the land surface (known as “sheetflow”), sometimes across a strip of rock or stone

Instruction: Look for all the places where water flows into the Infiltration practice. Consult Table 11.1.2 below for
possible problems.

Table 11.1.2 IN Inlets

Problem (Check if Present) Follow-Up Actions

>

Use a flat shovel to remove grit and debris (especially at curb inlets
or openings). Parking lots generate fine grit that will accumulate at
these spots.

Pull out clumps of growing grass or weeds and scoop out the soil or
grit that the plants are growing in.

Remove any grass clippings, leaves, sticks, and other debris that is
collecting at inlets.

For pipes and ditches, remove sediment and debris that is

partially blocking the pipe or ditch opening where it enters the
Infiltration practice.

Dispose of all material properly in an area where it will not re-enter
the practice.

Other:

> >

™

>

™

A Inlets are collecting grit and debris or grass/weeds A Kick-Out to Level 2 Inspection: Inlets are blocked to the extent
are growing. Some water may not be getting into the that most of the water does not seem to be entering the
Infiltration practice. Infiltration practice.

A For small areas of erosion, smooth out the eroded part and apply
rock or stone (e.g., river cobble) to prevent further erosion. Usually,
filter fabric is placed under the rock or stone.

A In some cases, reseeding and applying erosion-control matting can
be used to prevent further erosion. Some of these materials may be
available at a garden center, but it may be best to consult a

A Some or all of the inlets are eroding so that rills, landscape contractor.
gullies, and other erosion is present, or there is bare | A  Other:
dirt that is washing into the Infiltration practice.

A Kick-Out to Level 2 Inspection: Erosion is occurring at most of the
inlets and it looks like there is too much water that is concentrating at
these points. The inlet design may have to be modified.
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IN 3. Infiltration Area

Description: The infiltration area is the area that collects water and allows it to seep into the underlying soil. Some
infiltration areas also have a vertical perforated pipe called an observation well, which is used to view the water level in
the infiltration practice after a storm. If the infiltration practice is working properly, the water in the observation well should
be completely drained down within 2 to 3 days of a storm. Depending on the design, the infiltration area can be covered
with grass, gravel, or stone.

Instruction: Examine the surface of the infiltration area and the observation well. Consult Table 11.1.3 below for
possible problems. Note: The following Problem and Follow-Up Actions apply to infiltration practice pretreatment areas
also.

Table 11.1.3 IN Infiltration Area

Problem (Check if Present) Follow-Up Actions
A Mow infiltration area at least twice per year.
A Other:

A For grass-covered Infiltration practices: grass has
grown very tall,

(Photo credit: Stormwater Maintenance, LLC)

™

Add topsoil (as needed), grass seed, straw, and water during the
growing season to re-establish consistent grass coverage.

Other:

p

A Kick-Out to Level 2 Inspection: Sparse vegetation cover can be a
sign that the infiltration area is not infiltrating at the proper rate and
water is standing too long after a storm. The surface may be
saturated or squishy, and the conditions do not enable grass to
grow. This situation should be evaluated by a Level 2 Inspection and
likely corrected by a qualified contractor.

pl

For grass-covered Infiltration practices: sparse
vegetation cover or bare spots

Use a shovel to scoop out minor areas of sediment or grit, especially
in the spring after winter sanding materials may wash in and
accumulate. Dispose of the material where it cannot re-enter the
Infiltration practice.

A If removing the material creates a hole or low area, rake the surface
A M ¢ sedi ¢ arit. trash ther debri smooth and level.
inor areas of sediment, grit, trash, or other debris ~ . . .
are accumulating on the surface. f\ Remove trash, debris, and other undesirable materials.
A Other:
A Kick-Out to Level 2 Inspection: Sediment has accumulated more

than 2-inches deep and covers 25% or more of the surface of the
Infiltration area.
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Table 11.1.3 IN Infiltration Area

Problem (Check if Present) Follow-Up Actions

pti

For minor areas of erosion, try filling the eroded areas with clean
topsoil, sand, or stone (whatever the existing cover is).

A If the problem recurs, you may have to use larger stone (e.g., river
cobble) to fill in problem areas.
A Other:

A Kick-Out to Level 2 Inspection: The problem persists or the erosion
is more than 3-inches deep and seems to be an issue with how
water enters and moves through the infiltration area.

A Kick-Out to Level 2 Inspection: The problem does not seem to be
caused by flowing water but a collapse or sinking of the surface
(e.g., “sinkhole”) due to some underground problem.

A There is erosion on the surface; water seems to be
carving out rills as it flows across the surface of the
Infiltration area or sinkholes are forming in certain
areas.

A Kick-Out to Level 2 Inspection: Requires replacing pipes or caps.

A Observation well is damaged or cap is missing

A Kick-Out to Level 2 Inspection: This is generally a serious problem,
and it will be necessary to activate a Level 2 Inspection.

A Water siill visible in the observation well more than
72 hours after a rain storm. The Infiltration practice
does not appear to be draining properly.
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IN 4. Outlets

Description: Outlets are where water exits the surface of the infiltration area during larger storms when the underground
infiltration reservoir fills up and the excess water needs somewhere to go. Note that not all infiltration practices will have
an identifiable outlet if the design is for all the water to infiltrate into the ground. Outlets may be a berm, stone weir, or

pipe.
Instruction: Locate and inspect all outlets. Consult Table 2.11.4 below for possible problems.

Table 2.11.4 IN Outlets

Problem (Check if Present) Follow-Up Actions

A Remove the debris and dispose of it where it cannot re-enter the
infiltration area.

Other:

™

™

Kick-Out to Level 2 Inspection: Outlet is completely obstructed; there
is too much material to remove by hand or with simple hand tools.

A Outlet obstructed with sediment, debris, trash, etc.

™

For minor rills, fill in with soil, compact, and seed and straw to
establish vegetation.

Other:

™

A Rills or gullies are forming at outlet.

™

Kick-Out to Level 2 Inspection: Rills are more than 2" to 3" deep and
require more than just hand raking and re-seeding.
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2.12. Sand and Organic Filters

Components of Sand and Organic Filters

Key areas to inspect for these types of practices include the following:

1 SF 1. Drainage Area

1 SF 2. Inlets and Pre-treatment

1 SF 3. Filter Area

Note: The category of Sand and Organic Filters
includes:

1 Surface Sand Filters — Surface sand filters
(Figure 2.12.1) have a sand layer and often an
underdrain layer beneath. Water comes in on
the surface.

1 Underground Sand Filters — Sand filters can
also be in an underground vault or concrete
trench in a parking lot or near a building. These
are typically accessed through manholes or
heavy grates.

1 Underground Organic Filters — These are similar to
underground sand filters but may also contain
canisters of peat or other organic media that helps
filter pollutants from runoff. These types of
underground structures will be difficult for Level 1
Inspectors to inspect because they involve pulling
off heavy manhole covers or grates. The Level 1
Inspection will focus on any evidence of clogging
as observed from the surface.

Figure 2.12.1. Key Areas for Level 1 Inspection of Sand and
Organic Filters

Figure 2.12.2. Examples of underground filters: Left —Perimeter
sand filter in a concrete box (photo shows the filter with the grate
top off as the filter is being maintained). The right-hand side is a
sedimentation chamber filled with water and the left-hand side is
the sand filter chamber. Right —Underground vault filter with
special organic filter media inside cartridges.
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Sand and Organic Filter Level 1 Inspection

The Level 1 Inspection for Sand and Organic Filters focuses on the Drainage Area (SF1), Inlets (SF2), and Filter Area
(SF3). The purpose of a filter practice is to temporarily store collected runoff and have it percolate through a filter media,
such as sand, that filters pollutants before the water continues downstream. Most filters have an underdrain system
(perforated pipe in a gravel layer) to let the water out of the filter once the filtration takes place. The Level 1 Inspection
should be conducted at least annually, especially in early spring, to ensure that the practice has survived the winter,
particularly if there has been a significant amount of snow.

SF 1. Drainage Area
Description: The drainage area conveys runoff to and is uphill from the filter.

Instruction: Look for both pervious and impervious areas that are uphill from the filter. Consult Table 2.12.1 below.

Table 2.12.1 SF Drainage Area

Problem (Check if Present) Follow-Up Actions
A Seed and straw areas of bare soil to get vegetation established.
A Fillin erosion areas with soil, compact, and seed and straw to establish

vegetation.

If a rill or small channel is forming, try to redirect water flowing to this
area by creating a small berm or adding topsoil to areas that are
heavily compacted.

Other:

p

>

>

Kick-Out to Level 2 Inspection: Large areas of soil have been eroded,
or larger channels are forming. May require rerouting of flow paths.

A Bare soil, erosion of the ground (rills washing out
the dirt)

A Remove or cover piles of grass clippings, mulch, dirt, etc.
A Other:

A Piles of grass clippings, mulch, dirt, salt, or other
materials

A Cover or properly dispose of materials; consult your local solid waste
authority for guidance on materials that may be toxic or hazardous.

A Other:

A Open containers of oil, grease, paint, or other
substances
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SF 2. Inlets

Description: The inlets to a filter are where water flows into
the filter. Depending on the design, inlets can be:

1 Curb cuts or inlets in a parking lot or roadway

1 Downspouts that deliver runoff directly from a rooftop
to the filter

1 Pipes or ditches that carry water into the filter from
the drainage area

1 Flow directly over the land surface (known as
“sheetflow”)

Above-ground filters can have any of the above.
Underground filters most likely have curb inlets or flow
directly into a grate that is part of the filter itself (see left-hand
side of perimeter sand filter shown in Figure 2.12.3).

Figure 2.12.3. Key Areas for Level 1 Inspection of Sand
and Organic Filters

Instruction: Look for all the places where water flows into the filter practice. Consult Table 2.12.2 below for possible

problems.

Table 2.12.2 SF Inlets

Follow-Up Actions

Problem (Check if Present)

A Use a flat shovel to remove grit and debris (especially at
curb inlets or openings). Parking lots generate fine grit that
accumulates at these spots.

A Pull out clumps of growing grass or weeds and scoop out
the soil or grit that the plants are growing in.

A Inlets are A Remove any grass _cllpplngs, leaves, sticks, and other debris

- . that is collecting at inlets.

collecting gritand | _ ] i ] ) ]
debris or A For pipes and ditches, remove sediment and debris that is
grass/weeds partially blocking the pipe or ditch opening where it enters
growing. Some the Fllter praCtice.
watgr may not be A Dispose of all material properly in an area where it will not
getting into the re-enter the practice.
filter practice. A Other:

A Kick-Out to Level 2 Inspection: Inlets are blocked to the
extent that most of the water does not seem to be entering
the filter practice.

A For small areas of erosion, smooth out the eroded part and
apply rock or stone (e.g., river cobble) to prevent further
erosion. Usually, filter fabric is placed under the rock or

A Some or all of stone.
the inlets are A In some cases, reseeding and applying erosion-control
eroding so that matting can be used to prevent further erosion. Some of
rills, gullies, and these materials may be available at a garden center, but it
other erosion are may be best to consult a landscape contractor.
_pre_sent, or _there A Other:
is dirt washing
into the filter ~
practice. A Kick-Out to Level 2 Inspection: Erosion is occurring at most

of the inlets and it looks like there is too much water
concentrating at these points. The inlet design may have to
be modified.
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Table 2.12.2 SF Inlets

Problem (Check if Present) Follow-Up Actions

A Foran

underground A Kick-Out to Level 2 Inspection: This is generally a more

fllter,lwater IS serious problem and should be referred for a Level 2
ponding and Inspection because it will require opening up the filter vault
doesn’t seem to to check for cloggin

be getting 99Ing.

through the filter.

SF 3. Filter Area (for Surface Sand Filters)

Description: The Filter Area is the area that collects water and allows it to seep into the filter media. Some filters also have
a vertical perforated pipe that is the cleanout for the underdrain pipe.

Instruction: Examine the surface of the filter and the observation well, if present. Consult Table 2.12.3 below for possible
problems.

Table 2.12.3 SF Filter Area (for Surface Sand Filters)
Problem (Check if Present) Follow-Up Actions

A Vegetation growing in the filter bed should be removed either manually or
with a water-safe herbicide (e.g., glysophate without surfactants).

Other:

p

A Kick-Out to Level 2 Inspection: The filter seems clogged, or vegetation and
weeds have proliferated past the point where the Level 1 person can
manage it.

A Filter has grass and vegetation growing on
more than 25% of the filter bed, threatening to
clog the filter.

A Use a shovel to scoop out minor amounts of sediment or grit, especially in
the spring after winter sanding materials wash in and accumulate. Dispose
of the material where it cannot re-enter the filter.

A If removing the material creates a hole or low area, rake the surface
smooth and level.

A Minor amounts of sediment, grit, trash, or f\ Remove trash, debris, and other undesirable materials.
other debris are accumulating on the surface. A Other:
A Kick-Out to Level 2 Inspection: Sediment (other than sand) has

accumulated more than 2-inches deep and covers 25% or more of the
surface of the filter area.
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Table 2.12.3 SF Filter Area (for Surface Sand Filters)

Problem (Check if Present)

Follow-Up Actions

A For minor areas of erosion, try filling the eroded areas with clean, coarse
construction sand.

A Other:

A Kick-Out to Level 2 Inspection: The problem persists or the erosion is more
than 3-inches deep and seems to be an issue with how water enters and
moves through the filter area.

A Kick-Out to Level 2 Inspection: The problem does not seem to be caused

A There is erosion on the surface: water seems by flowing water but by a collapse or sinking of the surface (e.g.,
to be carving out rills as it flows across the “sinkhole”) due to some underground problem.
filter surface, or sinkholes are forming in
certain areas.
A Kick-Out to Level 2 Inspection: This is generally a serious problem, and it

pt

Water is still visible on the surface and/or the
standpipe (if present) more than 72 hours
after a rainstorm. The filter practice drains
very slowly or is completely clogged.

will be necessary to activate a Level 2 Inspection.
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Section 3. Level 2 and 3 Inspections

3.1. How to Use this Section

This section provides guidance for Level 2 and 3 inspections for 10 groups of stormwater management practices (SMPs).
See Section 1 of this chapter for an explanation of the Maintenance Hierarchy approach.

1 Section 3.2 provides general guidance for Level 2 and 3 inspections.

1 Sections 3.3 through 3.12 provide detailed Level 2 and 3 inspection guidance for each of the 10 practice

categories:
o 33
o 34
o 35
o 36
o 37
o 38
o 39
o 3.10
o 311
o 3.12

Rainwater Harvesting
Disconnection and Sheetflow
Swales

Tree Planting

Bioretention

Green Roofs

Permeable Pavement

Ponds and Wetlands
Infiltration

Sand and Organic Filters

1 Each section has tables containing guidance for Level 2 inspectors on specific SMP conditions and possible
repairs for those problems (in left column), as well as lists of conditions that would likely trigger a Level 3
evaluation or maintenance action (right column). In addition, Appendix B contains detailed checklists for Level 2
inspectors to use in the field during their inspections.

1 Section 3.13 provides a brief overview for Level 3 inspections and how these fit into the overall hierarchy.
However, most of the content for Level 3 maintenance actions is contained in Section 4.
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3.2. General Guidance for Level 2 and 3 Inspections

The Level 2 inspection will typically be performed by a municipal employee or landscape contractor with some training in
stormwater operations and maintenance. Regardless of which type of practice is being inspected, some key procedures
and equipment are necessary. Read through this guidance before going on an inspection, and use the specific guidance
in Sections 3.3 through 3.12 for the practice you are inspecting. While much of the equipment and general procedures
are somewhat similar to Level 1 inspections, additional information is provided for Level 2 inspectors below.

When to Conduct a Level 2 Inspection

The Level 2 Inspection is needed for two reasons. First, routine inspections to comply with local stormwater regulations
typically require a Level 2 inspector. In addition, a Level 2 inspection may be triggered to address or diagnose problems
identified during a Level 1 inspection. In this situation, the Level 2 inspector should confer with the Level 1 inspector about
problems they have identified and then conduct a follow-up inspection that focuses more on diagnosing the causes of the
problems and possible solutions. The checklists in Appendix B and other resources cited in Sections 3.3 through 3.12
can be used as tools.

The frequency of this type of inspection may be defined by the municipality. As with Level 1 inspections, the frequency
may change with the age of the SMP, with higher frequencies the first couple of years after installation. Well-established
and well-maintained practices may only need to be inspected every few years.

Notifying the Responsible Party

Consult the plan file and maintenance agreement to ascertain the responsible party. Confirm that there is right of access
through the local code, signed maintenance agreement, or other means. Contact the responsible party at least three
business days in advance of the proposed inspection. If the responsible party cannot be found or contacted, make a
reasonable effort through file research to contact a property representative, and document these efforts in writing. If the
inspection is in response to a Level 1 inspection and referral to your agency, try to speak with the person who conducted
the Level 1 inspection and get any documentation they may have. For publicly owned and managed SMPs, the
responsible party will likely be the municipality or other regulated MS4.

What to Take in the Field

Level 2 inspections may require more measurement and, as a result, need some additional materials. In addition, the
Level 2 inspection may involve gaining access to private property. Consequently, additional identification is needed for
these inspections. A list of recommended items to take in the field is provided in Table 2.2.1.

Table 3.2.1 What to Take in the Field for a Level 2 Inspection

1 Safety equipment: safety vest, steel-toe shoes, traffic cones if working near traffic, etc.
1 Approved plan and as-built (record drawing) if available

1 Records of previous inspections if available

1 Engineering scale

1 Hand level and pocket rod if needed to measure relative elevations

1 Digital camera

1 Several copies of SMP checklist if paper forms are used (Appendix B)
1 Clipboard and pencils if paper forms are used

1 Dry erase white board and marker (optional) to include in photos to keep track of SMP tracking # in municipal database (see Figure
3.2 as example)

1 Letter on municipal letterhead granting access and/or agency photo badge
1 Pipe wrench to open underdrain clean-out caps

1 Flashlight to look into underdrain cleanouts and/or manholes

1 Manhole puller

1 Soil probe or auger

1 100" measuring tape

1 Shovel

i Bug spray
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Conducting the Inspection

In general, the inspection should follow a consistent, logical
approach, such as outlined below.

Conduct a quick tour of the practice to identify any
obvious issues and important components: inlets
(number, location), surface area, overflow structures,
berms or impoundments, outfalls, downstream
conveyance channels or receiving waters. Check
these components against the design plan or as-built
drawing (if available).

Starting at the outlet or low point, use the checklists
provided in Appendix B to evaluate the practice. The
inspection will proceed from the outlet or outfall to
the stormwater treatment area, berms, side slopes,
inlets, and drainage area. Make sure to fill in key
information on the inspection form, such as SMP f .

. o . . forms of documentation. Note that an inspector may
identifier number, site name, inspector name, date, alternatively tag photographs, particularly if they are

and weather conditions. recorded on a smartphone or Tablet.

Figure 3.2. A white board and digital camera can be handy
to note SMP tracking #, date of inspection, and other

Take photos of important components or maintenance concerns, and mark photo locations and direction on a
sketch.

Review the inspection form before leaving the site to make sure that all necessary information has been collected.
Follow-Up Actions

Immediate follow-up actions include entering the inspection information in the appropriate database or hard copy file,
downloading and labeling photos, and providing other necessary documentation.

Another possible follow-up action would be to activate a Level 3 inspection in certain situations. The Level 2 inspector will
have to make a judgement call as to whether observed problems warrant a Level 3 investigation, and will also have to coordinate
with the responsible party to pursue such an investigation. The Level 2 guidance in this chapter summarizes follow-up actions
associated with various observations of SMP condition. Note that these tables are divided into “Level 2” and “Triggers for
Level 3” follow-up actions, with Level 2 actions in blue cells and Level 3 in green cells. Consult Section 4 of this chapter
for more guidance on how to diagnose and correct some of the maintenance items included in these tables.

Another follow-up action involves communicating problems and corrective measures to the responsible party (private or
public). This may involve instructing the responsible party to undertake a Level 3 inspection or to provide a timeframe for
correcting simpler issues that do not require Level 3 involvement. Many local programs have existing procedures for
sending letters or activating a compliance procedure. These procedures include verifying that repairs and corrections are
completed by the responsible party.

Level 3 Inspection Guidance

The Level 3 inspection is typically conducted by a Qualified Professional such as a professional engineer or Landscape
Architect. It is assumed that the Level 3 inspector is knowledgeable in stormwater management, as well as engineering
and construction practices. The Level 3 inspector will not typically be completing a full practice inspection. This inspection
is conducted only in response to problems identified during the Level 2 inspection, is more diagnostic in nature, assumes
a greater degree of initial knowledge, and may require more extensive intervention.

The Level 3 inspection is also more results based in that it will lead to a specific repair to address the issue that triggered
the inspection. Section 4 identifies 12 problems typically addressed in a Level 3 inspection and discusses measures to
diagnose the cause of the problem, as well as repairs needed to address it. It should be noted that the problems
addressed in each Section 4 subsection can occur in a variety of SMPs (e.g., erosion is a common issue in almost every
type of SMP). As a result, each subsection identifies the SMPs where the problem most commonly occurs and, in some
cases, an SMP-specific diagnosis procedure.
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3.3. Rainwater Harvesting — Level 2 Inspections and Triggers for Level 3

The most likely triggers for a Level 3 Inspection for Rainwater Harvesting practices are:

1  Structural or mechanical problems (e.g., malfunction of the first-flush diverter or vortex filter)

1 Accumulation of debris in the tank that cannot be easily removed by hand

1 Severe erosion at the outlet

Table 3.3.1 Level 2 Inspection — RAINWATER HARVESTING

Recommended Repairs

Triggers for Level 3 Inspection

Observed Condition: Tank is not filling properly or water level drops quickly

Condition 1: Tank is not filling properly

Look for signs of water bypassing the tank. Inspect the conveyance system and filters to
make sure that all parts are properly connected and not leaking. Observe the system
during a rainstorm to make sure that water is not backing up and spilling out of the
gutters or getting excessively diverted by the filter. Adjust angles and placement of filter
as needed.

Condition 2: Water level drops quickly after filling

Requires diagnosis and resolution of problem:
1 Leaking valve or spigot?

i Crack in tank wall?

1 Pump turning on unnecessarily?

| Gutters, pipes, and/or filter appear to be
undersized or not properly designed.

{ Structural or mechanical problem
requires special expertise in rainwater
harvesting systems.

Observed Condition: Tank is sinking, leaning, or at risk of collapse

Condition 1: Foundation is not stable

This repair may need specialized equipment and skill, depending on the size and type of
tank. For smaller tanks (like rain barrels), drain and disconnect the tank to move it aside.
Compact the underlying soil and create a solid, level base for the tank with concrete
blocks or gravel. Seek professional help for larger tanks.

Condition 2: Other structural problem

Seek professional help.

| Tanks cannot be easily adjusted or fixed
by hand.

Observed Condition: Severe erosion at outlet

Condition 1: Erosion gets worse even after re-seeding or adding stone

There are several potential solutions to this continued erosion. Add geotextile fabric
below the stone to protect the soil. Dig out a pit at the outfall and fill with gravel or stone
to absorb the velocity of the water spilling out the tank. If the outlet flows onto a steep
slope, consider extending the pipe length to a flatter area. Some of these actions may
require help from a contractor.

{| Erosion control cannot easily be installed
by hand.

{| Erosion recurs after previous repairs.
{ Downstream drainage concerns
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3.4. Disconnection & Sheet Flow — Level 2 Inspections and Triggers for Level 3

The most likely triggers for a Level 3 Inspection for Disconnection and Sheetflow practices are:

Significant damage to level spreader/energy dissipator

Major erosion

Table 3.4.1 Level 2 Inspection — DISCONNECTION AND SHEETFLOW

Recommended Repairs

Triggers for Level 3 Inspection

Observed Condition: Significant sediment on pavement that drains to disconnection area (e.g., grass strip)

Condition 1: Sediment on parking lot is widespread

Enlist a mechanical sweeper or vacuum sweeper to remove sediment across
entire pavement surface. Pay special attention to downbhill edges of pavement
where more sediment may have accumulated.

| Sediment accumulation is so serious that it cannot
be sufficiently removed with mechanical sweeper.
May indicate a high sediment load from uphill in the
drainage area that needs to be mitigated.

Observed Condition: Pavement edge deteriorating

Condition 1: Dips or damage at pavement edge causing runoff to concentrate

Determine whether the damaged edge is causing significant enough
concentration of runoff to warrant repair or regrading of the pavement.

{ Edge must be patched or re-paved to make secure
and level.

| Parking lot not draining properly to the energy
dissipator and treatment area.

Observed Condition: Level spreader/energy dissipator

Condition 1: Level spreader sinking or uneven

If basic equipment can be used, prop up and secure any section of level
spreader that is sinking. Regrade soil all around level spreader and add stone
as necessary to prevent erosion and bypassing.

Condition 2: Level spreader is broken

These repairs can be simple for small, residential-scale practices, such as at a
downspout. Ensure the level spreader is level across, keyed in to soil at the
edges, and made of durable material that can withstand the flow of water
running across it.

Larger or more complicated level spreaders (e.g., concrete) will likely require
specialized skill and equipment.

i Level spreader requires specialized equipment,
regrading, or large amount of material to make level
again.

i Level spreader needs to be re-designed and
replaced.

Observed Condition: Erosion in treatment area

Condition 1: Rills from concentrated flow

Inspect energy dissipator to see whether it needs to be improved to better
spread out incoming flow. Regrade flow path to ensure that it is relatively flat (if
minor). If major re-grading is needed, the treatment area may need to be
redesigned and fixed with specialized equipment.

1 Major rills and gullies

{ Treatment area needs to be re-designed and major
grading needed.
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3.5. Swales — Level 2 Inspections and Triggers for Level 3

The most likely triggers for a Level 3 Inspection for Swales are:

Standing water, swale not draining properly (not applicable to wet swales)

1

1  Severe erosion around or under check dams

1 Large area of vegetation overrun with weeds and/or invasive species
1

Severe erosion at outlet that requires redesign

Table 3.5.1 Level 2 Inspection: SWALE

Recommended Repairs

Triggers for Level 3 Inspection

Observed Condition: Water Stands on Surface for More than 72 Hours after Storm

Condition 1: Small pockets of standing water

Use a soil probe or auger to examine the soil profile. If isolated areas have accumulated
grit, fines, or vegetative debris or have compacted soil, try scraping off top 3 to 6 inches
of soil and replacing with clean material. Also check to see that surface is level and water
is not ponding selectively in certain areas.

Condition 2: Standing water is widespread or covers entire surface

Requires diagnosis and resolution of problem:

Bad or compacted soil

Filter fabric on the swale bottom

Too much sediment/grit washing in from drainage area?
Too much ponding depth?

Longitudinal slope is too flat?

{ Sail is overly compacted or clogged and
problem is not evident from Level 2
inspection.

i Level 2 inspection identifies problem, but
it cannot be resolved easily or is
associated with the original design of the
practice (e.g., not enough slope down
through the swale).

Observed Condition: Vegetation is predominantly weeds and invasive species

For a small area, weed and dig up invasive plants. Replant with natives or plants from
original planting plan.

If longer than 100 feet, develop a new planting plan and have it professionally reviewed.

| Vegetation deviates significantly from
original planting plan; swale has been
neglected and suffered from deferred
maintenance.

f Owner/responsible party does not know
how to maintain the practice.

i For large area, hire a professional to
develop a grading plan and develop a
planting plan.
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Observed Condition: Severe erosion of check dams, inlets, swale bottom, or side slopes

{ Erosion (rills, gullies) is more than 12-
inches deep at inlets or the swale bottom
or more than 3-inches deep on side
slopes.

| Flow paths from the drainage area are
higher than expected, such that the
swale needs to be redesigned to handle
higher flow rates and velocities.

Observed Condition: Significant sediment accumulation, indicating an uncontrolled

source of sediment

Condition 1: Isolated areas of sediment accumulation, generally less than 3-inches deep
Sediment source may be from a one-time or isolated event. Remove accumulated
sediment and top 2 to 3 inches of swale soil media; replace with clean material. Check
drainage area for any ongoing sources of sediment.

Condition 2: Majority of the surface is caked with “hard pan” (thin layer of clogging
material) or accumulated sediment that is 3-inches deep or more

This can be caused by improper construction sequence (drainage area not fully
stabilized prior to installation of the swale) or another chronic source of sediment in the
drainage area. Augering several holes down along the swale can indicate how severe
the problem is; often the damage is confined to the first several inches of soil. Removing
and replacing this top layer (or to the depth where sediment incursion is seen in auger
holes) can be adequate, as long the problem does not recur.

i More than 2 inches of accumulated
sediment cover 25% or more of the swale
surface area.

| “Hard pan” of thin, crusty layer covers
majority of swale surface area and
seems to be impeding flow of water along
the swale.

1 New sources of sediment seem to be
accumulating with each significant rainfall
event.
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3.6. Tree Planting — Level 2 Inspections and Triggers for Level 3

A Level 2 Tree Planting inspection should be conducted periodically during the growing season by the Cooperative

Extension or an arborist.

Table 3.6.1 Level 2 Inspection: TREE PLANTING

Recommended Repairs

Triggers for Level 3 Inspection

Observed Condition: Appearance of fungus or pest damage

Condition 1: Fungus, discoloration, browning leaves or holes in leaves

Check with arborist or other tree professional about the best way to proceed. This
requires a Level 3 inspection.

Condition 2: Burrowing insects, holes

Check with arborist or other tree professional about the best way to proceed. This
requires a Level 3 inspection.

1 Any concerns about how to address infestation
or disease

3.7. Bioretention — Level 2 Inspections and Triggers for Level 3

The most likely triggers for a Level 3 Inspection for Bioretention are:
Standing water, clogged media

Vegetation management

Severe erosion of filter bed, inlets, or around outlets

= =4 = =9 =9

Bioretention does not conform to original design plan in surface area or storage.

Significant sediment accumulation, indicating an uncontrolled source of sediment

Table 3.7.1 Level 2 Inspection: BIORETENTION

NOTE: Key Source for this Information (CSN, 2013)

Recommended Repairs

Triggers for Level 3 Inspection

Observed Condition: Water Stands on Surface for More than 72 Hours after Storm

Condition 1: Small pockets of standing water

Use a soil probe or auger to examine the soil profile. If isolated areas have
accumulated grit, fines, or vegetative debris or have bad soil media, try scraping off
top 3 inches of media and replacing with clean material. Also check to see that
surface is level and water is not ponding selectively in certain areas.

Condition 2: Standing water is widespread or covers entire surface

Requires diagnosis and resolution of problem:

1 Clogged underdrain?

i Filter fabric between soil media and underdrain stone?
1 Need to install underdrain if not present?

f Too much sediment/grit washing in from drainage area?
{ Too much ponding depth?

1 Improper soil media?

1 Soil media is clogged and problem is not
evident from Level 2 inspection.

i Level 2 inspection identifies problem, but it
cannot be resolved easily or is associated with
the original design of the practice.
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Observed Condition: Vegetation is sparse or out of control

Condition 1: Original design planting plan seems good but has not been
maintained, so there are many invasives and/or dead plants

Will require some horticultural experience to restore vegetation to intended
condition by weeding, pruning, removing plants, and adding new plants.

Condition 2: Original design planting plan is unknown or cannot be actualized

A landscape architect or horticulturalist will be needed to redo the planting plan.
Will likely require analysis of soil pH, moisture, organic content, sun/shade, and
other conditions to make sure plants match conditions. Plan should include
invasive plant management and maintenance plan to include mulching, watering,
disease intervention, periodic thinning/pruning, etc.

1 Vegetation deviates significantly from original
planting plan; Bioretention has been neglected
and suffered from deferred maintenance.

1 Owner/responsible party does not know how to
maintain the practice.

Observed Condition: Bioretention does not conform to original design plan in surface area or storage

Condition 1: Level 2 Inspection reveals that practice is too small based on design
dimension, does not have adequate storage (e.g., ponding depth) based on the
plan, and/or does not treat the drainage area runoff as indicated on the plan

Small areas of deviation can be corrected by the property owner or responsible
party, but it is likely that a Qualified Professional will have to revisit the design and
attempt a redesign that meets original objectives or that can be resubmitted to the
municipality for approval.

1 More than a 25% departure from the approved
plan in surface area, storage, or drainage area;
sometimes less than this threshold at the
discretion of the Level 2 inspector.

Observed Condition: Severe erosion of filter bed, inlets, or around outlets

Condition 1: Erosion at inlets

The lining (e.g., grass, matting, stone, rock) may not be adequate for the actual
flow velocities coming through the inlets. First line of defense is to try a more non-
erosive lining and/or to extend the lining further down to where inlet slopes meet
the Bioretention surface. If problem persists, analysis by a Qualified Professional is
warranted.

Condition 2: Erosion of Bioretention filter bed

This is often caused by “preferential flow paths” through and along the Bioretention
surface. The source of flow should be analyzed and methods employed to
dissipate energy and disperse the flow (e.g., check dams, rock splash pads).

Condition 3: Erosion on side slopes

Again, the issue is likely linked with unanticipated flow paths down the side slopes
(probably overland flow that concentrates as it hits the edge of the slope). For
small or isolated areas, try filling, compacting, and re-establishing healthy ground
cover vegetation. If the problem is more widespread, further analysis is required to
determine how to redirect the flow.

1 Erosion (rills, gullies) is more than 12 inches
deep at inlets or the filter bed or more than 3
inches deep on side slopes.

i If the issue is not caused by moving water but
some sort of subsurface defect. This may
manifest as a sinkhole or linear depression and
be associated with problems with the
underdrain stone or pipe or underlying soil.

Observed Condition: Significant sediment accumulation, indicating an uncontr

olled source of sediment

Condition 1: Isolated areas of sediment accumulation, generally less than 3-inches
deep

Sediment source may be from a one-time or isolated event. Remove accumulated
sediment and top 2 to 3 inches of Bioretention soil media; replace with clean
material. Check drainage area for any ongoing sources of sediment.

Condition 2: Majority of the surface is caked with “hard pan” (thin layer of clogging
material) or accumulated sediment that is 3-inches deep or more

This can be caused by an improper construction sequence (drainage area not fully
stabilized prior to installation of Bioretention soil media) or another chronic source
of sediment in the drainage area. Augering several holes down through the media
can indicate how severe the problem is; often the damage is confined to the first
several inches of soil media. Removing and replacing this top layer (or to the depth
where sediment incursion is seen in auger holes) can be adequate, as long as the
problem does not recur.

1 More than 2 inches of accumulated sediment
cover 25% or more of the Bioretention surface
area.

i “Hard pan” of thin, crusty layer covers majority
of Bioretention surface area and seems to be
impeding flow of water down through the soil
media.

1 New sources of sediment seem to be
accumulating with each significant rainfall
event.
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3.8. Green Roof — Level 2 Inspections and Triggers for Level 3
The most likely triggers for a Level 3 Inspection for Green Roofs are:

1 Standing water

{ Vegetation management

1  Structural damage

Table 3.8.1 Level 2 Inspection: GREEN ROOF

Recommended Repairs and Required Skills Triggers for Level 3 Inspection

Observed Condition: Unhealthy or Dying Vegetation

1 More than 25% die off

{ Plants are unhealthy for a prolonged period of time or need to be
replanted repeatedly, indicating that a new planting plan may be
necessary, or the planting medium is not functioning properly.

| pH or other media constituents are not conducive to plant growth,
and the media needs to be amended (e.g., lime, fertilizer). This
should be handled by a green roof vendor or green roof plant
specialist.

Observed Condition: Ponding Between Storm Events or Debris Accumulation

Condition 1: Further inspection shows debris is clogging the
outflow drainpipe

Remove debris by hand and revisit within 24 hours to see

whether this action fixed the problem | Ponding continues even after debris has been removed. This may

indicate a problem with either the media or the underdrain system.
Condition 2: Debris has backed up to include the underdrain

Attempt to remove by hand or flush out with a hose.

Observed Condition: Structural Damage to Overflows

Condition: If the damage is minor, repair damage directly, per | Most instances of structural damage will need to be referred to the
original design drawings designer or a qualified green roof vendor.

Observed Condition: Roof is Leaking or indication that the membrane has a leak

I Any leaks in the membrane trigger a Level 3 inspection or an

SeldiiengReeisyeaiing inspection by the original installer or designer.
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3.9. Permeable Pavement — Level 2 Inspections and Triggers for Level 3
The most likely triggers for a Level 3 Inspection for Permeable Pavement are:

1 Ponding or

1 Highly clogged pavement

Table 3.9.1 Level 2 Inspection: PERMEABLE PAVEMENT

Recommended Repairs and Required Skills Triggers for Level 3 Inspection

Observed Condition: Bare Soil or Erosion in the Drainage Area

{ Large rills or gullies are forming in the drainage area.
I An attempt to regrade the drainage area has been unsuccessful

{I Fixing the problem would require major regrading (i.e.,
redirecting more than a 100-square-foot area.

il It is not clear why the problem is occurring.

Observed Condition: Dirt or Grit Accumulating, or Grass Growing on Pavement Surface

Condition 1: Grit beginning to form but is isolated to a small
area or does not fill the joints between paver blocks

Try to agitate and sweep by hand, or hire a contractor with a

vacuum sweeper. Also investigate the drainage area for i More than 2 inches of sand/dirt/grit are on some of the pavement

potential sediment sources. If no obvious sources are found, surface.

discuss winter sanding and salting operations with the I More than 25% of the pavement surface is covered with

property owner to identify whether this could be the source. sand/dirt/grit to the extent that joints between paver blocks are
filled.

Co_ndl_tlon 2: Gritis formlng and cannot be removed with 1 Regenerative air sweeper cannot remove grit.
agitation and hand sweeping

Hire a vendor with a regenerative air vacuum sweeper,
maximum power 2,500 rpm; avoid sweepers that use water.

Observed Condition: Structural Damage

Condition 1: Portions of porous asphalt or permeable pavers
are damaged, and the cause is known to be at the surface.

If the damage is from a single event such as heavy equipment
or heavy fallen objects, or the surface has been damaged by
wear over time, hire a contractor experienced in permeable
pavement installation to repair the damaged areas. il It appears that the underlying material has “caved in,” indicating
an underlying water conveyance or soil stabilization issue.

f More than 25% of the surface needs to be repaired or replaced.

Condition 2: Damage to other structures, such as drainage 1 Problem is repaired but recurs within less than five years.
infrastructure

If possible, repair or replace damaged items, or hire a
contractor with permeable pavement experience if the
damaged infrastructure is within the pavement surface.
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Table 3.9.1 Level 2 Inspection: PERMEABLE PAVEMENT

Recommended Repairs and Required Skills Triggers for Level 3 Inspection

Observed Condition: Ponding on the Pavement Surface

Condition 1: Underdrains (if present) may be clogged

Check to see whether underdrains are clogged by inspecting
cleanouts (if present) or catch basins and looking for debris. If | 1 Water stands on the pavement surface more than 72 hours after

underdrains appear clogged, it may be necessary to hire a a storm, and the problem cannot be resolved by unclogging
router service to ream out the underdrains. underdrains.

» . . ) ) | More than 25% of the pavement surface is covered with
Condition 2: At time of Level 2 inspection, water is not ponded, |  sand/dirt/grit to the extent that joints between paver blocks are
and there is no obvious clogging of the surface. filled.

Conduct a flood test to determine whether the ponding is an
ongoing problem.

Figure 3.9.2. A Level 3 investigation is warranted if
more than 25% of the permeable pavement surface
appears to be clogged, or joints are filled in, or, as
shown in the photo, vegetation is growing.

Figure 3.9.1. Winter salting, sanding, plowing, and
snow storage can cause problems for permeable
pavement surfaces, which will trigger a Level 3
investigation.
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3.10. Ponds & Wetlands — Level 2 Inspections and Triggers for Level 3

The most likely triggers for a Level 3 Inspection for Ponds and Wetlands are:

1 Severe erosion

1 Excessive algae or aquatic plants
1 Settlement and pipe corrosion

1

Major sediment buildup

Table 3.10.1 Level Inspection: PONDS and WETLANDS

Recommended Repairs and Required Skills

Triggers for Level 3 Inspection

Observed Condition: Bare Soil or Erosion in the Drainage Area

Condition 1: Extensive problem spots, but no channels or
rills forming

Reseed problem areas. If problem persists or grass does
not take, consider hiring a landscape contractor.

Condition 2: Problem is extensive, and rills/channels are
beginning to form

May be necessary to divert or redirect water that is
causing the erosion problem. If it appears that simple
regrading—such as installing a berm or leveling a low
spot—will fix the problem, make repairs and ensure that the
problem is repaired after the next storm.

{I Large rills or gullies are forming in the drainage area.

| An attempt to regrade the drainage area has been
unsuccessful.

{I Fixing the problem would require major regrading (i.e.,
redirecting more than a 100-square-foot area.

{l It is not clear why the problem is occurring.

Observed Condition: Manholes or Inlet Pipe Buried or Covered with Vegetation

Condition 1: Nearest manhole and inlet pipe not found

Consult as-built drawings to get to closest suspected
location and use metal detector to search for metal
manhole cover. If unsuccessful, identify nearest drain
inlets and approximate pipe direction to locate next
manhole.

Condition 2: Manhole located and inspected

Never enter a manhole, except by following confined-
space entry protocols.

If outlet pipe is not visible or greater than 25% full of
sediment/debris or trash, it will typically require a qualified
contractor to flush, clean and clear blockages.

Condition 3: Inlet pipe not found at pond

Clear vegetation and brush that may be covering the inlet
pipe. Buried inlet pipes may be found through use of a
metal probe.

Condition 4: Inlet pipe buried in sediment or blocked by
vegetation

Once located, the pipe path can be cleared of vegetation
with brush hook or other brush tools. Light digging may
clear sediment from the end of the pipe.

{| To locate buried manholes and lost storm lines, it is sometimes
necessary to hire a pipeline inspection contractor with
televising equipment or ground-penetrating radar and enter at
the closest upstream access point.

{l Locating a buried inlet pipe may require wading in the edge of
the pond and using a metal probe and brush axe to find and
expose the pipe.

il If other than light digging is necessary to remove accumulated
sediment, a contractor with heavy equipment may be required.
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Table 3.10.1 Level Inspection: PONDS and WETLANDS

Recommended Repairs and Required Skills Triggers for Level 3 Inspection

Observed Condition: Pipe or Headwall Settlement, Erosion, Corrosion or Failure

Condition 1: Pipe or headwall settlement or failure

Severe sinkholes, settlement or corrosion should be
kicked out to Level 3 Inspection.

Condition 2: Flow not confined to pipe and visible outside
pipe wall

With flashlight, observe the inside of the pipe and note its
condition. Take photographs. Look for sinkholes
developing that indicate pipe failure beneath the surface.
Kick out to Level 3 inspection.

I Where blockages are visible, a decision is needed on whether
to clear them or leave in place. If a third of the pipe is full of
sediment, it should be removed by a contractor with pipe-
cleaning equipment.

{ Corrosion of inlet pipes that allows flow around the pipe
exterior is a structural concern because it can lead to
settlement, sinkholes and undermining pond embankment.
Evidence of this type of failure may require specialized pipe-
inspection equipment and investigation by an engineer.

Observed Condition: Pond Conditions

Condition 1: Pond pre-treatment zone is full of sediment or
not constructed as shown on as-built drawings.

Condition 2: Excessive buildup of sediment or overgrowth

If the pre-treatment area or pond pool is overgrown or
filled with sediment so that the original design is
compromised, corrective measures are required. If plants
have died, then replanting is necessary. If none of the
original design exists due to alteration or sediment, kick
out to Level 3 inspection.

{l It may require inspection by an engineer to determine next
steps for clearing, replanting or reconstruction.

{ Erosion or settlement such that design has been compromised
should be reviewed by an engineer. Recurring erosion may
require redesign and/or regrading to direct flow away from
eroding area.

il If sediment has filled more than 50% of the pond’s capacity,
dredging is likely needed and should be evaluated by a
qualified contractor.

f Removal or control of excessive algae or aquatic plants can be
assessed by a qualified pond maintenance company.
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3.11. Infiltration — Level 2 Inspections and Triggers for Level 3
The most likely triggers for a Level 3 Inspection for Infiltration practices are:

1 Standing water, clogged media

1 Severe erosion of infiltration area, inlets, or around outlets

1 Significant sediment accumulation, indicating an uncontrolled source of sediment

Table 3.11.1 Level Inspection: INFILTRATION

Recommended Repairs Triggers for Level 3 Inspection

Observed Condition: Water Stands on Surface for More than 72 Hours after Storm

Condition 1: Small pockets of standing water

For infiltration basins with soil, use a soil probe or auger to examine the soil profile.
For gravel infiltration trenches or basins, use a shovel to dig into the gravel layer
where the problem is occurring. If isolated areas have accumulated grit, fine silt, or
vegetative debris or have bad soil or clogged gravel, try removing and replacing
with clean material. If the practice is supposed to have grass cover, it will likely be
necessary to replant once the problem is resolved.

o . L ) i Infiltration media is clogged and problem
Condition 2: Standing water is widespread or covers entire surface cannot be diagnosed from Level 2 inspection.

1 Level 2 inspection identifies problem, but it
cannot be resolved easily or it is associated
with the original design of the practice.

Look in the observation well (if it exists) and use a tape measure to estimate the
depth of water standing in the soil or gravel. Requires diagnosis and resolution of
problem:

i Too much sediment/grit washing in from drainage area?
i Too much ponding depth?

1 Improper infiltration media?

1 Underlying soil not suitable for infiltration?

As above, the resolution will likely require replanting and re-establishment of good
grass cover if this is part of the design.

Observed Condition: Severe erosion of infiltration bed, inlets, or around outlets

Condition 1: Erosion at inlets

The lining (e.g., grass, matting, stone, rock) may not be adequate for the actual
flow velocities coming through the inlets. First line of defense is to try a less 1 Erosion (rills, gullies) is more than 12 inches
erosive lining and/or extending the lining further down to where inlet slopes meet deep '
the infiltration surface. If problem persists, analysis by a Qualified Professional is i . .

i The issue is not caused by moving water but

warranted. )

some sort of subsurface defect, which may
manifest as a sinkhole or linear depression and
be associated with problems with the

This is often caused by “preferential flow paths” along the surface. The source of underlying stone or soil.
flow should be analyzed and methods employed to dissipate energy and disperse
the flow (e.g., check dams, rock splash pads).

Condition 2: Erosion of infiltration bed
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Observed Condition: Significant sediment accumulation, indicating an uncontrolled source of sediment

Condition 1: Isolated areas of sediment accumulation, generally less than 3-inches | | Trenches or dry wells with stone or gravel at

deep surface may need to be cleaned out with a
Sediment source may be from a one-time or isolated event. For practices with soil vacuum truck because the process of removing
cover, remove accumulated sediment and top 2 to 3 inches of soil; replace with the top layer of stone may cause fine silt to
clean material. Check drainage area for any ongoing sources of sediment. drop further down.

iy . : o R . | More than 2 inches of accumulated sediment
Condition 2: Majority of the surface is caked with “hard pan” (thin layer of clogging cover 25% or. more of thelinfilirationisurface

material) or accumulated sediment that is 3-inches deep or more area.
This can be caused by an improper construction sequence (drainage area not fully | 1 “Hard pan” of thin, crusty layer covers majority
stabilized prior to installation of infiltration practice) or another chronic source of of Infiltration surface area and seems to be
sediment in the drainage area. For infiltration basins with soil, augering several impeding flow of water down through the soil

holes down through the media can indicate how severe the problem is; often the media.

damage is confined to the first several inches of soil media. Removing and 1 New sources of sediment seem to be
replacing this top layer (or to the depth where sediment incursion is seen in auger accumulating with each significant rainfall
holes) can be adequate, as long the problem does not recur. event.

3.12. Sand and Organic Filters — Level 2 Inspections and Triggers for Level 3
The most likely triggers for a Level 3 Inspection for Sand and Organic Filters are:

1 Standing water, clogged filter media

1 Need to pump out sedimentation chamber

1 Response to fuel or other spills that make it into the filter

Table 3.12.1 Level 2 Inspection: SAND AND ORGANIC FILTERS

Recommended Repairs Triggers for Level 3 Inspection

Observed Condition: Water Stands on Surface for More than 72 Hours after Storm

Condition 1: Small pockets of standing water

Use a soil probe or auger to examine the sand or filter profile. If isolated areas
have accumulated grit, fine silt, vegetative debris, oily sludge or bad sand media, 1 Sand or organic media is clogged, but problem
try scraping off top 3 inches of media and replacing with clean, coarse construction was not evident from Level 2 inspéction.

sand. . L - .
1 Level 2 inspection identifies problem, but it

cannot be resolved easily or is associated with

Condition 2: Standing water is widespread or covers entire surface Lt | _
the original design of the practice.

Look in the underdrain cleanout (if present) and use a tape measure to estimate i The problem seems to be filter fabric
the depth of water standing in the sand layer. Requires diagnosis and resolution of placement, but this is specified in the original
problem: design.
1 Clogged underdrain 1 The entire filter media layer or filter cartridges
1 Filter fabric between the sand layer and underdrain gravel OR on top of the sand need to be replaced.

filter layer (usually held in place by a thin layer of gravel) 1 The problem is associated with improper
 Too much sediment/grit/vegetative debris/oily sludge washing in from drainage configuration of underdrain pipes or outlet

area structures.

{ Too much ponding depth
1 Improper sand media

67



Observed Condition: Severe erosion of filter bed, inlets, or around outlets

i Erosion (rills, gullies) is more than 12 inches
deep.

i The issue is not caused by moving water but
some sort of subsurface defect, which may
manifest as a sinkhole or linear depression and
be associated with problems with the
underlying stone or soil.

Observed Condition: Significant sediment accumulation, indicating an uncontr

olled source of sediment

Condition 1: Isolated areas of sediment accumulation, generally less than 3-inches
deep

Sediment source may be from a one-time or isolated event. Remove accumulated
sediment and top 2 to 3 inches of sand or filter media; replace with clean material.
Check drainage area for any ongoing sources of sediment.

Condition 2: Majority of the surface is caked with “hard pan” (thin layer of clogging
material) or accumulated sediment that is 3-inches deep or more

This can be caused by an improper construction sequence (drainage area not fully
stabilized prior to installation of filter practice) or another chronic source of
sediment in the drainage area. Augering several holes down through the sand
media can indicate how severe the problem is; often the damage is confined to the
first several inches of media. Removing and replacing this top layer (or to the depth
where sediment incursion is seen in auger holes) can be adequate, as long the
problem does not recur.

1 More than 2 inches of accumulated sediment
cover 25% or more of the filter surface area.

i “Hard pan” of thin, crusty layer covers majority
of filter surface area that seems to be impeding
flow of water down through the filter media.

1 New sources of sediment seem to be
accumulating with each significant rainfall
event.

Observed Condition: Underground vault system has standing water and oily sl
indicate clogging, malfunction, or need for maintenance

udge floating on top, or other issues that

Condition: Compare observation to the design or as-built plans to see whether
existing conditions match the plan details.

' This condition will almost always warrant
conferring with the manufacturer or vendor
and/or using the Level 3 inspection process to
further diagnose the problem.
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Section 4. Diagnostics and Maintenance Measures
4.1. About this Section

Section 4 summarizes the most common problems found in SMPs, as well as typical maintenance or repair solutions. The
guidance provided in this section has some similarities to Section 3 but differs in the following ways:

1. The primary audience for Section 4 is the Level 3 inspector, often a professional engineer, or landscape architect
tasked with diagnosing and repairing SMPs that are not working properly. However, the information in Section 4
may also be quite useful for a Level 2 inspector seeking to diagnose a particular problem.

2. The maintenance measures described in this section are more detailed and focus on repairs to specific problems
rather than on routine maintenance such as weeding or minor sediment removal.

3. Because the problems described in this section can be applied to several different practices, this section is
organized by the type of problem rather than the practice type.

Problems addressed during Level 3 inspection/maintenance are summarized in Table 4.1. This list is not exhaustive but
does address the most common issues in the SMPs that require some advanced knowledge and skill to inspect and fix.
Each problem category is discussed in a separate sub-section.

Table 4.1: Common Inspection/Maintenance Issues for Level 3

Sub-Section/Category Description

4.2 Contributing Drainage Area — Pollutant Sources | Sediment or pollution sources in the Drainage Area

4.3 Physical Obstructions Physical obstructions to maintenance access, overflow, or emergency spillway

Erosion on side slopes, practice bottom, at inlet or outlets. Rills and gullies

4.4 Erosion forming where there should be sheetflow

Practice dimensions have been altered, either due to filling with sediment,

4.5 Departures from Design Dimensions . S . - .
redesign or filling in, or improper implementation.

Flow is shortcircuiting the practice, or drainage pathways have been

4.6 Improper Flow Pathways otherwise modified.

Sediment has accumulated in a pool, practice bottom, pre-treatment area,

4.7 Sediment Buildup or vault

The soil media or other components are clogged, and there may be standing

4.8 Clogging water for longer than intended.

4.9 Vegetation Excessive, inadequate, and/or unhealthy vegetation to support a practice

4.10 Embankment and Overflow Condition Issues with an embankment or overflow weir or channel

4.11 Structural Damage SMP infrastructure, such as concrete or metal elements, have been damaged.
4.12 Pool Stability Permanent pool of water is at the improper elevation.

Permanent pool of water suffers from poor quality due to algal growth

4.13 Pool Quality or other issues.
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4.2. Contributing Drainage Area — Pollutant Sources

Issue applies most commonly to: Sheetflow/Disconnection, Swales, Bioretention, Permeable Pavement,
Ponds/Wetlands, Infiltration, and Sand/Organic Filters.

Problem #1: Bare soil washing into SMP from drainage area

General Approach for All Practices:

1 Identify the specific source(s) of sediment in the drainage area by tracking sediment
flow during a rainfall or looking for a track of sediment staining during dry weather.

1 For an active sedimentation event, attempt to filter incoming runoff if conditions allow
(e.g., enough space upstream of the practice for temporary ponding). Consider
installing a silt fence, silt socks (at curb inlets), staked straw bales, or other filtering
material at the inlets of the SMP. This will keep at least some of the sediment from
getting into the practice.

1 Runoff from active construction should not enter the SMP; divert to a temporary and
approved sediment control practice.

1 For areas of bare soil not due to active construction (bottom photo), prep the soil and
re-seed/plant with grass species or other thick ground cover appropriate for the
region. May also need starter fertilizer, topsoil, and/or compost.

1 For steep slopes with bare soil, consider also installing erosion-control matting to hold
soil, seed, and straw in place until the vegetation becomes well established.

1 For fill and topsoil stockpiles in the drainage area, provide temporary or permanent
cover as soon as possible. Alternatively, surround the base of the stockpile with silt
fence, or equivalent, to prevent the transport of sediment-laden runoff.

Helpful Skills:

1 Erosion and sediment control knowledge and skills

1 Landscaping knowledge to understand appropriate ground cover species for re-vegetating bare areas

Equipment Typically Used for Fixing Sediment Sources:

1 Silt fencing and other sediment barriers

1 Erosion-control matting and/or straw

1 Rakes and shovels

1 Light excavation or grading equipment for larger jobs

1 Equipment to deliver topsoil or compost as needed

1 Plants and/or seed mix, plus a way to move and store plant stock without damaging it or drying it out

i Starter fertilizer, topsoil, and/or compost
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Problem #2: Other pollution sources in the drainage area

General Approach for All Practices:

1 Pollutants may include: road salt, oils, fuels, food grease, wash water, paints
and solvents, trash, and many others.

1 Identify the source(s) of pollution.

1 For pollutants spilled on the ground, remove by hand or use absorbents to soak
up wet material. Absorbents and other waste materials shall be disposed of
properly.

1 For materials stored outside, move them to a covered area or build/add cover
over the materials. Provide secondary containment, if possible.

1 Make sure all waste containers have lids and fix any leaks (see poor practices
in photo at right).

1 For sites prone to frequent oil leaks and staining (e.g., vehicle maintenance
yards), consider installing an oil/water separator to pre-treat runoff that enters
the SMP.

1 For routine dumping of wash water, grease, paints, or other pollutants, enforce
behavior change and explain good housekeeping practices.

1 Develop a pollution prevention plan for the site to ensure that hazardous
materials and other potential pollutants are not stored where they are exposed
to rainfall.

1 For areas that receive a heavy salt and/or sand load during the winter, consider
diverting upslope runoff, especially for practices such as permeable pavement.
Some monitoring of winter road or parking lot clearing activities may also be
warranted.

Helpful Skills:

1 Knowledge of good housekeeping and pollution prevention practices
1 Good communication with employees and managers at site (e.g., for correcting bad site operations)

Equipment Typically Used for Correcting Other Pollutant Sources:

i Tarps to cover stockpiles

1 Absorbents to soak up spills

1 Secondary containment barriers that will hold back any liquids or solids that may leak out of their primary container
1 Storage barns, sheds, pole barns and other permanent cover for potential pollutants
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4.3. Physical Obstructions

Issue Applies Most Commonly To: Rainwater Harvesting, Sheetflow/Disconnection, Swales, Bioretention, Green Roofs,
Ponds/Wetlands, Infiltration, and Sand/Organic Filters

Problem #1: Maintenance access is obstructed

Ground-Level SMPs:

1 Where a path for vehicles and construction equipment to access the practice
was established during construction but is now overgrown, remove woody
vegetation and any other tall vegetation. This path should be bush hogged
once or twice a year.

1 If the SMP needs a large quantity of trash and/or sediment removed in areas
where access is limited due to steep grades, overgrown vegetation, etc., it
will be necessary to establish safe vehicular access by clearing and possibly
re-grading the area. It is advisable to have a maintained, all-weather surface
to critical parts of the SMP.

i Itis most important to provide access nearest to parts of the practice where
sediment and trash tend to accumulate the most: forebay and riser structure.

i For an SMP blocked by fences (photo at right), install a gate that is wide
enough for vehicles to enter for any current or future maintenance.

1 Sometimes access is blocked by unauthorized structures, such as sheds,
property fences, retaining walls, etc. Confer with the local stormwater
authority on the presence of any maintenance easements and means to
gain access to the practice.

1 The solutions above should also provide for safe foot access for routine
inspection and maintenance.

Rainwater Harvesting:

1 Ensure that no structures are covering the filter or the tank’s access/inspection port.

Green Roofs

1 Ensure that individuals can safely reach the roof with tools in hand (e.g., buckets, pruners, hoses). If the roof cannot be accessed via
a walk-through door, this may require installing a wide ladder or fire escape-style stairs on the inside or outside of the building.

1 If there is a concern of getting too close to the roof's edge while doing maintenance, install a railing around the edge for safety.
Alternatively, for sloped roofs, workers may need to use harnesses during maintenance activities.

Helpful Skills:

1 Use of motorized landscaping equipment

1 Chainsaw skills

1 Use of grading equipment for larger jobs

1 Note: OSHA safety requirements and certifications may apply to green roof maintenance.

Equipment Typically Used to Regain Proper Access:

1 Mower, trimmer
1 For very overgrown areas, chainsaw and/or bush hog
1 For areas that need to be regraded, excavator, skid steer, or other grading equipment
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Problem #2: Flow is obstructed in or out of the practice

General Approach for All Practices:

1 Flow can bypass an SMP when there is too much
sediment/debris buildup near the inlets or due to grading
changes in the drainage area (e.g., repaving of parking lot). If
the cause of blockage or bypass is not obvious, inspect the
practice during rainfall to watch the flow paths. (See Section 4.6
— Improper Flow Pathways for additional guidance.)

1 Obstruction of overflow or emergency spillway structures is most
often due to buildup of debris, such as trees, sticks, trash. It is
very important to keep these structures clear of such blockages
in order to avoid flooding or a dam breach (avoid conditions
caused by beaver activity - top photo).

1 Where debris cannot easily be cleared by hand, special
equipment and skills may be needed. An obstructed riser
structure in a wet pond may need to be accessed by boat
(bottom photo). In cases where large sticks, tree branches,
trash, or other debris obstruct the overflow or spillway, they may
need to be cut up by chainsaw. Large debris will usually need to
be hauled away with a truck.

Helpful Skills:

1 Chainsaw skills
1 Muscle strength to haul large debris

1 Boating capabilities

Equipment Typically Used to Clear Obstructions:

1 Gloves, shovels, pruners, rakes, and other hand tools

1 Waders for wetlands

1 Chainsaw for large sticks and branches

i Cable puller (come-along) to remove large branches that cannot be pulled out by hand
1 Boat and personal floatation device for riser structures in wet ponds

i Truck to haul away debris
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4.4. Erosion

Issue Applies Most Commonly To: Sheetflow/Disconnection, Swales, Bioretention, and Ponds/Wetlands

Problem: Erosion on practice surface, inlets, and/or outlets

General Approach for All Practices:

i See Section 4.10 — Embankment and Overflow Condition for how to repair
erosion on side-slope embankments.

1 Rill and gully erosion occurs when runoff flow is concentrated. Deep rills and
gully erosion on the practice surface (top photo) will require the surface to be
regraded to make uniform again. Use the lightest equipment possible in order to
minimize soil compaction during excavation.

1 After excavation, reseed/plant the area with ground cover that is appropriate for
the moisture conditions of the practice. Amend or enhance soil as needed
according to a soil test; soil may need more organic material to support plants.

1 To prevent further erosion on the surface of the practice, ensure that flow from
the inlets can spread out adequately and has enhanced energy dissipation
features. This may require installing or enhancing a stone apron outlet
protection that flares out and down to the level of the practice to slow and
spread out the flow. Other options include check dams, energy dissipation
devices, or an armored low-flow channel. A stilling basin (bottom photo) can
also dissipate flow as it comes out of an inlet or outlet pipe. Apply similar
treatments to any outlets that are experiencing erosion.

1 Any sloped soils that are disturbed during excavation will likely need erosion-
control matting to hold it in place while vegetation becomes established.

Helpful Skills:

1 Landscaping/Gardening
1 Consult with Cooperative Extension Office or independent laboratory for soil testing
1 Skills with excavation equipment

1 Knowledge of sediment and erosion control practices and resources appropriate for the area

Equipment Typically Used for Fixing Erosion:

1 Rakes, shovels, wheelbarrows, and other “landscaping” equipment
1 Light excavation or grading equipment for larger jobs
1 Equipment to deliver, unload, and move stone and other materials around

1 Plants and/or seed mix, plus a way to move and store plant stock without damaging it or drying it out
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4.5. Departure from Design Dimensions

Issue Applies Most Commonly To: Swales, Bioretention, Ponds/Wetlands, Infiltration, and Sand/Organic Filters

Problem: Practice dimensions have been altered

General Approach for All Practices:

1 Once constructed, the dimensions of an SMP may become altered from the
original design for a variety of reasons. These reasons can include:

1 The SMP was not constructed to the proper dimensions at initial installation.

1 Sediment accumulation in the SMP reduces the intended storage volume of
the practice (top photo).

1 Redevelopment or regrading of the site encroaches into the footprint of the
SMP.

1 Dumping of leaves, trash, or other debris into the SMP reduces the intended
storage volume of the practice.

1 If it appears that the dimensions of an SMP have been altered, proceed as
follows:

1 Consult the original design or as-built plans and sizing computations for the
SMP to identify the intended dimensions and storage volume of the practice.
Measure the length, width, and depth of the practice to estimate the current
storage volume. Calculate the difference in volume to determine whether it is
significant enough to warrant restoring the practice to its original dimensions. If
the loss in volume is greater than about 10%, this likely warrants action.

1 If the SMP’s original storage volume cannot practically be restored because of
current site conditions, an additional SMP may need to be built elsewhere on
the site in order to regain adequate storage and treatment volume for the site.

i For problems of dumping by individuals on or near the site, install “No
Dumping” or similar signage to inform people that this is not an appropriate
place to dispose of debris. Any debris that has already been dumped should
be removed from the practice either by hand or with equipment.

Helpful Skills:

1 Basic surveying
1 Understanding stormwater design plans and sizing computations
1 Stormwater management design

1 Skills with excavation equipment and erosion and sediment control

Equipment Typically Used to Investigate and Fix Dimensions:

1 Simple level or survey equipment, tape measure, and other tools to measure SMP dimensions
1 Light excavation or grading equipment for larger jobs
1 Rakes, shovels, wheelbarrows, and other “landscaping” equipment for small jobs

1 Soil stabilization materials
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4.6. Improper Flow Paths

Issue Applies Most Commonly To: Rainwater Harvesting, Sheetflow/Disconnection, Swales, Bioretention, Infiltration,
and Sand/Organic Filters

Problem #1: Flow intended to go into a practice is diverted by debris or grit buildup or capacity issues at inlets

Bioretention, Swales, Infiltration, Sand/Organic Filters:

1 Grit, sediment, leaves, and other debris builds up at curb inlets or other inlets, sometimes to the point where flow is diverted
completely around the practice (photos above). This is a common issue for practices that rely on curb cuts or other small inlet
structures to get water into the practice for treatment. A minor amount of debris may be OK and not affect the ability of water to enter
the practice. However, be aware of conditions where flow that is supposed to be treated is diverted to a downgradient storm drain or
other structures in such a way that the stormwater treatment is entirely or partially bypassed.

1 In many cases, correcting the problem may simply involve removing debris or
unclogging the inlet.

1 However, this problem can be chronic if the inlet design is susceptible to clogging.
This can occur if the slope from the inlet into the practice is flat and/or there are
controllable sources of sediment and debris in the drainage area.

1 For chronic problems, consider redesigning inlets to be more clog proof. One
solution is to build in a 2 to 3-inch drop from the curb inlet onto a gravel or stone
diaphragm along the edge of the practice (see example in photo are right).

1 Inlets that are undersized for the flow coming to them should be enlarged and
armored with an appropriate erosion-resistant lining.

Rainwater Harvesting:

1 Water intended to be collected in rainwater harvesting systems is sometimes not
delivered to the tank or cistern if the system of gutters, downspouts, pipes, etc. is
not sized properly or if the first-flush diverter or vortex filter is not functioning
correctly and diverting too much water away from the tank.

1 As with inlets, this may simply be a matter of routine cleaning of gutters,
downspouts, vortex filters, etc.

1 It may also be a design or capacity issue, in which case, installing larger gutters or
a more robust piping system may be in order.

Source: Rainwater Management Solutions 1

Example of enhancing the gutter and piping

system leading to a rainwater harvesting

system
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Helpful Skills:

1 Basic surveying

1 Typical landscaping skills using materials such as soil, rock/stone, edging material, mulch, etc.
1 Light construction of gutters, downspouts, piping

1 Some knowledge of first-flush diverter and vortex filter products

Problem #2: Flow is not uniformly accessing the entire treatment area

Bioretention, Swales, Infiltration, Disconnection and Sheetflow, Sand/Organic Filters:

Improper flow path issues in this category include: These three issues are illustrated below:

1 Water forming channels or rills through the treatment bed of
bioretention, swales, infiltration, or surface sand filters, and thus not
spreading out across the treatment area surface

1 Water ponding only at one end of the treatment area because the
surface is not level

1 Water piping through weak spots to an outlet or underdrain, such as

where soil media meets a concrete structure . . .
Water from the inlet at top of photo is channeling through the

1 See Section 4.4, Erosion for issues of channeling or erosion on the bioretention area.
treatment surface.

1 For uneven treatment area and preferential ponding, assess the
severity of the problem. Compare the relative elevations of the “high”
part of the treatment area (the area where water does NOT seem to
pond) and any overflow structure or weir where high water flows will
leave the practice. If there is still some freeboard (such that the
overflow structure is higher than ALL of the treatment bed surface),
then there will still be some ponding for larger rainfall events. Try
some minor raking or moving soil media and mulch around to even
out the filter bed.

1 However, the problem is more serious if parts of the treatment area
are higher than the overflow structure. These areas will never be
valuable for treatment purposes. The treatment area is supposed to
fill up like a bathtub, so some regrading is needed to level out the Water is preferentially ponding only at one end of the
treatment area. bioretention because the surface is not flat.

1 If water is piping or shortcircuiting through the soil or sand media,
forming sinkholes or otherwise bypassing the intended treatment
mechanism, it will be necessary to repair these spots. Around
concrete or metal overflow structures, use soil material right around
the structure that can be compacted (bioretention soil media tends to
be light, sandy, and fluffy and won’t compact very well). Another
option is to “ramp up” the soil layer to the lip of the structure so that
there won't be a hydraulic jump at this potentially weak point. See
the figure below.

Water is “piping” down to the underdrain at the weak spot
where the soil media meets the concrete overflow structure.
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Ramp up soil layer to the lip of the structure to address this
being a weak interface where water can work down and

create bypassing. (Source: Virginia 2013 Stormwater BMP
Specifications, Specification #9, Bioretention, Figure 9.13.)

Impervious Disconnection:

The most likely flow path issues with Impervious Disconnection are: (1) owners intentionally diverting downspouts away from pervious
area and onto impervious area (left photo below), and (2) slight grading issues diverting the water away from the intended pervious
receiving area (right photo below).

Both issues are fairly straightforward to address but involve communicating and working with property owners to explain the purpose of
disconnection and how to properly maintain it. The second issue may involve some minor regrading or building low-profile berms to get
water to flow to the intended disconnection area.

Helpful Skills:

1 Rudimentary surveying
1 Typical landscaping skills—using materials such as soil, rock/stone, edging material, mulch, etc.

Equipment Typically Used for Inspecting and Fixing Flow Paths

1 Surveying equipment (i.e. Site level or total station) to get relative elevations among different parts of treatment area, inlets, overflow
structures, etc.

1 Small, simple tools—flat shovels, wheelbarrows, rakes, other common landscape/gardening tools

1 Large, more complicated equipment—small excavators to move material around or do regrading. Always work from the side of the
practice and NOT within the practice itself.
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4.7. Sediment Buildup

Issue Applies Most Commonly To: Swales, Bioretention, Permeable Pavement, Ponds/Wetlands, Infiltration, and
Sand/Organic Filters

Problem: Sediment accumulation more than 2 inches thick covering 25% or more of the practice surface area

Bioretention, Swales:

1 Determine the source(s) of sediment. The most likely sources are: (1) premature installation of the practice during the construction
process and discharge of construction site sediment loads; (2) erosion in the contributing drainage area after construction is
complete; and (3) erosion along the practice side slope or within the practice itself. If it is an ongoing source, it must be abated (see
Sections 4.2, Contributing Drainage Area, and 4.4, Erosion).

1 Use a soil auger to auger holes in various places across the Bioretention or Swale surface area, especially in areas where sediment
is accumulating. Determine how deep the sediment is penetrating into the soil media layer. Usually, it will be the top 2 to 3 inches that
are most affected. Note that for swales without an engineered soil media, the sediment layer will likely be confined to the surface.

1 Remove the “fouled” soil media to the affected depth (using flat shovels or small excavators and working from the side) and replace
with clean material from an approved vendor (bioretention soil media or equivalent). If no vendors are available in your area, use the
soil media specifications from the Design Manual to replicate the right mix of sand, topsoil, and composted organic material.

I Check to ensure that the practice is filtering at the proper rate after the next several storm events.

Infiltration:

1 For infiltration practices excavated to a suitable infiltrating soil layer (e.g., not stone reservoir layer), use the same procedures as for
Bioretention/Swales above.

1 For infiltration trenches and basins that have a stone reservoir layer, use similar procedures, but use a shovel to dig into the stone
layer to ascertain how deep the sediment incursion is into the stone. Remove down to this layer and replace with clean material.

1 If the infiltration practice is clogged, see Section 4.8: Clogging.
1 As with Bioretention, check for controllable sources of sediment in the Drainage Area (Section 4.2).

Permeable Pavement:

1 NOTE: Routine sweeping with a regenerative air vacuum
(maximum power 2,500 rpm) is important to avoid more costly
repairs that result from deferred maintenance. It is best to sweep
the pavement surface in the early spring after winter sanding/salting
materials or snow piles have led to sediment or winter slag
accumulation. Also, if the area is surrounded by tree canopy, fall
cleanup is essential, as vegetative debris tends to get pulverized by
vehicle traffic and ground into the pavement surface.

1 Observe the pavement surface during a storm event to see whether
the sediment is clogging the pavement (i.e., standing water on the
surface after the storm stops). If so, see Section 4.8: Clogging.

1 Remove several of the paver blocks in different parts of the
structure to ascertain how deep the sediment is penetrating into the
bedding and reservoir layers. Most of the time, sediment incursion
will be limited to the top 1 or 2 inches of the pavement bedding
layer (for permeable interlocking concrete pavers and concrete grid
pavers).

1 Based on the above observations, it may be worthwhile to quantify
the infiltration rate using ASTM C-1701/1701M. This is most useful
in conducting the test in the same place within the pavement
surface through the course of several years to document reduction
in infiltration rates. Repair or restorative sweeping is warranted
when infiltration rates drop below around 10 inches per hour.
NOTE: As stated above, this can likely be avoided if routine annual
sweeping is conducted.

1 If sediment covers more than 25% of the surface, is deeper than 2
inches, or vegetation is starting to grow where sediment has
accumulated, consult a street-sweeping vendor about restorative
sweeping. In this case, it will be necessary to use a higher RPM Pulling grass and weeds from the joints can damage parking
sweeper or vacuum sweeper to suck out more of the beddmg pea surface if roots are flrmly established in the beddlng Iayer.
gravel that has been fouled, then replace with clean material.

Infiltration test using ASTM C-1701
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1 Vegetation growing in the pavement joints should be removed
either manually or with a water-safe herbicide (e.g., glysophate
without surfactants). It is important to not let weeds proliferate in the
pavement surface because pulling them out by the roots may
damage the pavement structure. (Note: The application of
herbicides to control invasive or undesirable vegetation within
wetlands or other waters of the U.S. may require an Aquatic
Pesticide Permit from the NYS DEC)

1 Check the pavement surface after a storm event to ensure that it is
draining properly.

The North Carolina State University (NCSU) Stormwater Engineering

Group has an informative Urban Waterways publication, Maintaining

Permeable Pavements (2011):

http://www.bae.ncsu.edu/stormwater/pubs.htm

Routine, air-vacuum sweeping in the early spring and fall is the
best approach for permeable pavement maintenance (Photo
source: Toronto and Region Conservation)

Ponds and Wetlands:

f Sedimentation is an inevitable process in ponds and wetlands. NOTE that upstream erosion, especially along stream channels or ditches
leading to the practice will accelerate the sedimentation process and lead to more frequent and costly sediment removal operations.
Whenever possible, it is important to mitigate any upstream erosion issues.

1 Forebays and/or pre-treatment areas should be cleaned out when they reach 50% of their design capacity. Once cleanout is complete, it will
be worthwhile to install a graduated rod into the forebay with a clear marking of future sediment clean-out levels.

i The main body of a pond or wetland may need to be dredged on an infrequent basis or when sediment has replaced 50% of the design
capacity. There are many dredging methods available. Excavators with long arms can handle most small or moderate-sized ponds. Other
methods may be necessary for larger facilities. Dredging can be a complicated operation involving dewatering, storage of wet sediment, and
possibly hauling to on-site or off-site disposal or reuse areas. Consult a qualified contractor to explore available methods and costs for the
particular application. Once again, installation of a graduated rod can help mark future clean-out levels. Note: The dredging of accumulated
sediment within regulated wetlands, ponds or at outlet structure may require permits from NYS DEC and/or USACE. In addition, removed
sediment should be properly disposed of in a regulated solid waste management facility or in an upland area that is at least 100 feet from
regulated wetlands or streams. Sediment managed in upland disposal areas shall be graded, seeded and mulched.

Sand/Organic Filters:

1 See the section above on Bioretention/Swales as some of the
procedures will be similar, especially for above-ground filters. It is
important to determine whether the drainage area is generating a
controllable source of sediment that can be abated.

1 Underground trench or vault filters will require routine maintenance
to: (1) remove accumulated sediment, trash, and floatables from the
sedimentation chamber, usually with a vac truck; and (2) remove
sediment, grit, and sludge from the top layer of the filter media and
replace with clean material. NOTE: Depending on the configuration
of the underground filter, confined-space procedures may apply.
For a normally operating practice, these maintenance tasks should
be conducted every two to three years. If the filter is treating a Routine cleaning of a perimeter or “Delaware” sand filter. This

stormwater hotspot or a particularly dirty drainage area (e.g., can be done from the surface, but deeper, vault-type filters will
vehicle maintenance, washing, repair), the frequency may increase | require confined-space entry procedures.

to annually or more often, as dictated by Level 2 inspections. Also,
in these cases, it may be warranted to test the material to ensure
proper disposal.

1 Some proprietary filters require replacement of special cartridges or
filter material. Consult the vendor or manufacturer for special
maintenance procedures.
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Helpful Skills:

1 Most common contracting skills

1 Excavation, dewatering, and sediment disposal in some cases

1 Knowledge of maintenance equipment, such as vac trucks, street sweepers, etc.

1 Knowledge of preferred conditions for bioretention soil media

1 Soil testing in some cases where sediment is being removed from stormwater hotspots

Equipment Typically Used for Sediment Removal Activities:

1 Small, simple tools—flat shovels, wheelbarrows, rakes, other common tools

1 Larger jobs—small or large excavators, loaders, dewatering equipment (pumps, dirt bags, etc.), trucks to haul material to on-site or
off-site disposal or reuse areas, erosion and sediment-control supplies.

4.8. Clogging

Issue Applies Most Commonly To: Bioretention, Permeable Pavement, Infiltration, and Sand/Organic Filters

Problem: Filter media clogged; water standing on practice surface for 48 to 72 hours or longer after a storm

Bioretention:

Standing water on the bioretention surface 48 to 72 hours after a storm event is
a sure indication of clogging (top photo). Clogging of bioretention practices can
be tricky to diagnose as there are several probable causes:

Clogged underdrain

Filter fabric between soil media and underdrain stone
Too much sediment/grit washing in from drainage area
Too much ponding depth

Improper soil media

® 20 o

The following procedure can be used to work through diagnosing the most
common causes, beginning with the simplest and easiest to fix and progressing
through more complex remedies:

1. Look for a thin, crusty layer of sediment that covers some or all of the soil
media. It is often grayish in color. This thin layer can sometimes be enough
to cause slow drainage. Scrape this crust off and ascertain sources of sediment in the drainage area (see Section 4.2,
Contributing Drainage Area). Often, this problem can be caused by the bioretention soil media being installed too early in the
construction process, but other chronic sediment sources should also be checked.

2. Open the underdrain cleanout and pour water in to verify that the
underdrains are functioning and not clogged or otherwise in need of repair.
The purpose of this check is to see whether there is standing water all the
way down through the soil. If there is standing water on the surface, but not
in the underdrain, then there is clogging somewhere in the soil layer. If the
underdrain and cleanout have standing water and there is not water
coming out the other end (outlet) of the underdrain pipe, then the
underdrain is clogged and will need to be rooted out.

3. Use a soil auger to auger several holes down through the soil media to the
underdrain layer (if present) or underlying soil. Check to see whether there
is a layer of filter fabric at the bottom of the soil layer. The auger will pierce
through any filter fabric that is present, and pieces of fabric in the auger
bucket should be removed. Notice if the fabric is “blinded” or clogged with
sediment. This is a common issue with older bioretention practices. If the
practice has a clogged the filter fabric layer, go to step #6, install wick
drain.

Filter fabric, where present, is a likely source of clogging.

4. While checking for filter fabric in auger holes, also note whether there is a layer of saturated soil media or bad soil media (e.g., too
much clay content) that may be on top of a good media layer. This will be fairly obvious as the top 3 or 4 inches will be mucky and
saturated, with dry and sandy media below. If this is the case, it will be necessary to remove the bad material and replace with
good, clean bioretention soil media in accordance with the design specifications. Till or incorporate the good material into the
underlying existing soil media to establish a good contact.
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5. If the entire profile of soil media is bad, has too much clay content, or does not appear to meet the specifications for soil media, it
will be worthwhile to test the soil and compare against the recommended specifications (e.g., clay content, particle sizes, etc.). If
the soil does NOT meet specifications, see steps #6 and #9 below.

6. If the problem appears to be filter fabric or bad soil media (steps #3 or #5 above), there is a critical decision to be made. It is an
expensive proposition to dig up the entire facility to either remove the filter fabric or replace the entire soil layer. If the clogging
problem is not severe in nature, an intermediate (and much cheaper) option may be to install wick drains. Using a 6-inch auger
bucket, auger numerous vertical holes around the practice surface area, making sure to auger all the way down to the underdrain
stone or underlying soil (if there is no underdrain). Hammer 6-inch perforated PVC or other type of pipe into these holes.
Perforations should be about 3/8-inch diameter. Fill the pipes with clean underdrain gravel (#57 stone) mixed in with coarse
construction sand. These drains will serve to wick fines from the surrounding soil media and will provide alternative drainage.

Check after the next several storm events to see whether the
wick drains improve drainage.

Adding sand to a wick drain. The vertical perforated PVC pipe has
already been placed in the auger hole.

7. Sometimes the cause of saturated soil media is springs or some
type of baseflow coming into the practice. This is a more difficult
problem as bioretention is not supposed to receive this type of
constant flow. It will be necessary to identify and reroute springs
or baseflow or perhaps replace the bioretention practice with a
different type of practice.

8. Another possible source of poor drainage or clogging is that

there can be too much water on top of the soil media when the

bioretention practice fills up. Most specifications call for a

maximum ponding depth of 12 inches, but sometimes the

ponding depth can be 18 or even 24 inches. While this

increases the amount of head pushing water down through the
soil media, it can also lead to compaction or too much sediment building up. If the bioretention practice has a ponding depth
greater than 12 inches, consider configuring the outlet or large storm overflow to reduce the ponding depth to 12 inches or less.
Check with the local stormwater authority to ensure that doing this will not compromise the required treatment volume of the
practice.

9. If clogging is too severe to be fixed with wick drains or other remedies listed above, it may be necessary to rebuild the bioretention
practice by digging up the existing soil, taking out any filter fabric that is between the soil media and underdrain stone, and
rebuilding and replanting according to the design specifications.

10. Whatever the chosen remedy, check to ensure that the practice is filtering at the proper rate after the next several storm events.

The Chesapeake Stormwater Network (CSN) has produced an excellent reference guide for inspecting and diagnosing Bioretention
issues, Technical Bulletin #10, Bioretention lllustrated. This tool can be used as an additional reference and can be downloaded using
this link: http://chesapeakestormwater.net/cateqory/publications/

Infiltration:

1 Clogging of infiltration practices can be simple to resolve or fatal:

1 On the simple side, clogging (or poor drainage) may arise from sediment, vegetative debris, parking lot grit, or other debris clogging
the top few inches of soil or stone.

1 With luck, the practice will have an observation well (vertical perforated PVC pipe with cap that extends through the stone reservoir in
an infiltration trench or basin). Check the observation well three days after a storm event of %-inch or more. If water is standing in the
observation well to the surface, then the whole profile may be clogged (see below under fatal). If the observation well has only a few
inches or no water and there is still water standing on the surface, then surface clogging is a likely culprit.

1 For infiltration practices in soil (no stone reservoir), auger several holes around the infiltration surface area. If saturated soil seems to
be on top of good, clean, dry soil, then surface clogging seems likely.

1 For infiltration trenches and basins with a gravel reservoir, dig several holes around the surface to determine, again, whether there
seems to be a layer of gravel clogged with sediment, leaves, vegetative debris, parking lot grit, etc. If possible, dig down to where the
gravel meets the underlying soil to see whether a layer of filter fabric is present (which may be common with older practices). If this is
the case, blinding of the filter fabric may be a cause of the clogging.

{I For surface clogging, remove the affected material down to the level where the soil or gravel seems clean, and replace with clean
material. If filter fabric seems to be a problem, it will be necessary to dig up the gravel, remove the filter fabric, and rebuild the
reservoir layer in accordance with the current design specifications. In either case, check after a storm event to ensure that this has
resolved the issue.

1 On the fatal side, the underlying soil may not be suitable for infiltration, either due to soil characteristics, compaction during construction, or
other causes. Check the original design package to see whether any soil testing was done at the time. It may be worthwhile to auger down to
the infiltration interface layer (e.g., where stone reservoir meets the underlying soil and then another several inches below this interface), and
take several soil samples for lab analysis to compare to current soil specifications (see information below about infiltration soil analysis).
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1 It may be that a geotechnical analysis would reveal that there is a good infiltration soil layer, but it is lower than the existing interface.
This would still require a complete rebuild and excavation down to the suitable soil layer. Restoring porosity at the designed elevation
would require replacing soil above this suitable layer and avoiding compaction.

1 Another option would be to convert the practice to a bioretention practice with an underdrain. Check with the local stormwater
authority to see whether this would require any site plan or stormwater plan amendments or other permits.

1 Many updated state stormwater manuals and specifications include protocols for infiltration soil testing and analysis that reference
various ASTM standards. For example, see: Virginia 2013 BMP Standards & Specifications, Specification #8: Infiltration, Appendix 8-
A, Infiltration and Soil Testing at: http://www.deqg.virginia.gov/fileshare/wps/2013 DRAFT BMP_Specs/

Permeable Pavement:

1 AS NOTED IN SECTION 4.7 — sediment buildup, routine sweeping with a
regenerative air vacuum (maximum power 2,500 rpm) is important to avoid more
costly repairs that result from deferred maintenance. Preventative maintenance is
the best and most cost-effective way to prevent clogging in the first place.

1 If there is standing water on the pavement surface 48 to 72 hours after a storm
event of ¥%-inch or more, then the pavement surface is clogged.

1 Check the design plan or as-built plan to see whether the permeable pavement
design includes an underdrain. There may also be underdrain cleanouts at the
edge of the permeable pavement.

1 If there is an underdrain, the first thing to check is whether the underdrain is
clogged, crushed, or broken. Check to see whether there is standing water in the Water standing on the parking surface 48 to 72
underdrain cleanout 48 to 72 hours after a storm event. If the underdrain is dry, hours after a storm is an indication of clogging.
pour water into the underdrain with a hose and see whether it comes out the other Snow piles at the edge of the photo point to
end. If the underdrain is clogged, snake it out, as this is the first and easiest thing to  possible clogging from winter sanding or
try. plowing.

1 If the underdrain is working, then clogging may be due to: (1) clogged surface or
bedding layer; or (2) underlying soil is not suitable for infiltration for designs with no
underdrain. First, refer to the guidance in Section 4.7 — Sediment Buildup, and then
proceed as follows:

IF THERE IS NO UNDERDRAIN AND THE DESIGN IS BASED ON SOIL
INFILTRATION UNDER THE PAVEMENT, it will be worthwhile to check the soil
because unclogging the surface layer will likely not fix the problem. Check the
original design package for any soil infiltration testing. It is likely worthwhile to
remove the entire pavement section in several places down to the soil layer and to
do a geotechnical investigation of the soil profile. See: ASTM C-1701/1701M and/or
Virginia 2013 BMP Standards & Specifications, Specification #8: Infiltration,
Appendix 8-A, Infiltration and Soil Testing for examples of soil infiltration protocols
(URL above).

If the soil is not suitable for an infiltration design, it will probably be necessary to
rebuild the pavement using an underdrain design or possibly adding subsurface
drainage along the perimeter of the parking area.

f IF THERE IS AN UNDERDRAIN OR THE SOIL IS SUITABLE FOR
INFILTRATION, the best approach to try to unclog the pavement is restorative
sweeping with a vacuum sweeper. Regenerative air sweepers may not have
enough suction to relieve the clogging.

=
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1 If vacuum sweeping is not successful, it may be necessary to rebuild any layers
fouled with sediment and fines. It is likely that this will be confined to the bedding
layer and gravel used in the paver stone joints, but some clogging can possibly
move down into the underlying stone reservoir layer.

1 The North Carolina State University (NCSU) Stormwater Engineering Group has an
informative Urban Waterways publication, Maintaining Permeable Pavements
(2011): http://www.bae.ncsu.edu/stormwater/pubs.htm
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Sand/Organic Filters:

i See the section above on Bioretention/Swales as some of the procedures will be
similar, especially for above-ground filters.

1 Also see Section 4.7 — Sediment Buildup for guidance on routine maintenance of
the sedimentation and filter chambers.

1 As with Bioretention, there can be various causes for clogged filters:
1 Filter fabric layer under the filter media that has blinded or clogged

1 Clogging of the surface of the filter layer or filter cartridges

1 Bad filter media (e.g., sand or organic media)

1 “Plumbing” issues with configuration of overflow and underdrain pipes

1 Fortunately, filters are usually confined within concrete vaults or manholes, so
diagnosing and rectifying clogging problems should be more straightforward. Check
the original design or as-built plans. Some of the following guidance may also be
helpful:

1 For proprietary cartridge or special filter media structures, consult the vendor or
manufacturer for recommended solutions.

1 See Section 4.7 for guidance on removing the top layer of filter media and replacing
with clean material, as well as vacuuming out any sedimentation chambers.

1 If it is suspected that overflow or outlet pipes are not configured correctly, check
against the design plans and also standard drawings from the manufacturer.

1 Chronic clogging problems are likely due to excessively dirty drainage areas,
including uncontrolled sources of sediment, oil and grease washoff, vegetative
debris from surrounding trees or shrubs, or other sources. It will be important to
check and resolve any controllable sources of clogging in the drainage area (see
Section 4.2 — Contributing Drainage Area).

Standing water on the parking lot is evidence
that this perimeter sand filter (under the
sidewalk) is clogged.

Helpful Skills:

1 Soil infiltration analysis techniques as per ASTM and/or current BMP design specifications

1 Excavation, dewatering, and sediment disposal in some cases
1 Knowledge of maintenance equipment, such as vac trucks, street sweepers, etc.

1 Knowledge of preferred conditions for bioretention, sand/organic filter media, or standard permeable pavement types and bedding

layers

1 General practice of trying easier or less expensive strategies before jumping right to wholesale reconstruction of a practice

Equipment Typically Used for Unclogging Activities:

1 Soil infiltration testing or geotechnical equipment

1 Small or large excavators, loaders, dewatering equipment (pumps, dirt bags, etc.), trucks to haul material to on-site or off-site

disposal or reuse areas, erosion and sediment control supplies
1 Pavement demolition and repair equipment
1 Mulch, plants, filter media, and other materials needed to rebuild practices
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4.9. Vegetation

Issue Applies Most Commonly To: Swales, Tree Planting, Bioretention, Green Roofs, and Ponds/Wetlands

Problem #1: Not enough vegetation; vegetation is unhealthy

Bioretention, Swales, Tree Planting:

i Test soil/media to ensure proper conditions exist for plant survival.

i Check water drawdown after a storm to make sure that wet/saturated conditions are not the cause of
plant failure. If this IS an issue, see Section 4.8 — Clogging.

1 Amend or enhance soil as needed; soil may need more organic material to support plants, but do
NOT use uncomposted organic material or animal waste, as it will likely export undesirable nutrients
to the stormwater system.

1 If plants have continued to die, consider a different species or entire planting palette or revised
planting plan (photo to right shows the need for a whole new planting plan). Also consider using
an appropriate bioretention or swale native seed mix to supplement use of plugs or other nursery
stock.

1 Consult a horticulturalist or plant nursery if there is evidence of disease or pests.
1 Replant and add mulch or ground cover as needed.

Ponds and Wetlands:

1 See Section 4.13 — Pool Quality for general guidance on pond and wetland vegetation maintenance, as well as the following.

1 For emergent vegetation, determine whether water depths are too deep or shallow for survival (i.e., depths are different from design
depths, or original design included improper vegetation).

1 If a small amount of supplemental vegetation is needed, plant wetland plugs per nursery guidance.
1 For large-scale plantings, drain the permanent pool and plant during the early spring.
Green Roof:

1 Consult with a green roof plant vendor about possible causes of plant failure. Lack of watering during initial establishment could be
the main culprit.

1 Work with a qualified vendor to develop and install a new planting plan.

1 Speak with building facilities maintenance personnel to ensure they understand need for watering and caring for new plants after they
are installed.

Helpful Skills:
1 Landscaping/gardening

1 Consult with Cooperative Extension Office or independent laboratory for soil testing

1 If original planting plan is deemed inadequate, consult a landscape architect or horticulturalist to determine whether a revised planting
plan is needed.

1 Knowledge of native plant and/or wetland plant nurseries in general region
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Problem #2: Too much vegetation, overgrown (with invasive species), not maintained

General Approach for All Practices:

1 Determine which invasive plants are present. For a list of regulated and prohibited
invasive plants in New York State, see New York State Prohibited and Regulated
Plants (NYS DEC, NYS Agriculture and Markets, 2014) at:
http://www.dec.ny.gov/docs/lands_forests pdf/isprohibitedplants2.pdf . Invasive
plants shall be properly disposed of in a manner that renders them non-living and
non-viable to prevent the establishment, introduction or spread of disposed
species.

1 Review whether the original planting plan relied on these plants; for example,
some wetland plans may rely on “aggressive colonizers” such as cat tails.

1 For more detailed information regarding appropriate control measures for each
species, consult the Cornell Cooperative Extension Invasive Species Program at
the following link: http://ccetompkins.org/environment/invasive-nuisance-
speciesl/invasive-plants. If invasives have taken over the facility, wholesale
removal and replanting with desirable species may be necessary.

1 If (non-invasive) plants are overgrown, (example in photo to right), remove, thin,
or trim back excessive vegetation.

1 If an entire new planting plan is deemed necessary, use SMP-Specific Guidance
in the remainder of this manual, along with landscaping goals for the site location,
to devise a plan that allows for adequate growth over a long period of time. A
simple, clear planting design (example in photo below) with a long-term plan has
the best chance of being maintained through time. Maintenance crews need to
know which plants are part of the design versus weeds and how the practice
should look from year to year.

1 Develop a plan to ensure proper weeding, pruning, trimming, and replanting to
maintain the plan over time.

1 See Section 4.13 — Pool Quality for general guidance on pond and wetland
vegetation maintenance, as well as the following.

Helpful Skills:

1 Knowledge of exotic and invasive species is needed. Consult a local Cooperative Extension Office.

1 Specific measures may include mechanical hand pulling, regrading (requires construction equipment), or herbicide/pesticide
application safe for aquatic environments.

1 Landscape architect
1 Knowledge of wetland plants (for ponds/wetlands)
1 Knowledge of SMP design (to understand hydrologic regime for plant selection)

Equipment Typically Used for Vegetation Maintenance Activities

1 Soil auger to diagnose issues of soil drainage that may affect vegetation health

1 Rakes, shovels, wheelbarrows, and other “landscaping” equipment

i Light excavation or grading equipment for larger jobs

1 Equipment to deliver, unload, and move soil media, mulch, and other materials

1 Plants and/or seed mix, plus a way to move and store plant stock without damaging it or drying it out
1 Planting bars, soil drills, etc.

1 For planting in standing water (e.g., ponds, wetlands), pumps or pump-around systems and dirt bags or other ways to temporarily
dewater planting area
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4.10. Embankment and Overflow Condition

Issue Applies Most Commonly To: Swales, Bioretention, and especially Ponds/Wetlands

Problem #1: Rill and channel erosion and bare dirt areas of embankments

Bioretention, Swales:

1 Erosion and areas of bare dirt indicate two basic issues: 1) soils and moisture
levels are not suitable for the plants or turf used; and 2) vegetation cannot take
hold because of concentrated flow, physical wear, or poor soil conditions.
Address these issues first with a soil/media test to ensure proper conditions exist
for plant survival.

1 High salt content from winter deicing of pavement is a common culprit of poor sall
conditions for roadside plants. If this is the case, restore area with plant species
that can tolerate salt levels, or replace edge plants with a stone diaphragm to
intercept runoff from road.

1 Amend or enhance soil as needed; soil may need more organic material to
support dense ground cover.

1 For concentrated flow and physical wear, redirect concentrated flow so that it
disperses in mulched and vegetated areas. Stake in mulch and replant with
vigorous plants recommended through the soils test.

1 If plants have continued to die, consider a different species or entire planting
palette or a revised planting plan (see Section 4.9 — Vegetation and photo to
right). Also consider using an appropriate bioretention or swale native seed mix
to supplement use of plugs or other nursery stock.

1 Consult a horticulturalist or plant nursery if there is evidence of disease or pests.
1 Replant and add mulch or ground cover as needed.

Ponds and Wetlands:

1 Where erosion has deposited soil within the pond or wetland water
line, remove this material and reshape the slope.

1 If a small amount of supplemental vegetation is needed, plant
wetland plugs per nursery guidance.

1 To address rill and channel erosion, first obtain a soil sample test to
get soil amendment recommendations. Undercut the eroded
sections and replace with clean amended soil, based on the soil test,
and reseed as appropriate for the season.

1 It may be necessary to stake in seed blankets or erosion-resistant
lining (e.g., erosion-control matting or even rock in extreme
situations) to stabilize eroded areas. Again, choose seed types
appropriate for the season.

1 Based on soil test guidance, reseed bare areas to prevent further
erosion.

1 For persistent problems, reroute the flow to more stable receiving areas using berms, diversions, etc.
Helpful Skills:

1 Landscaping/gardening

1 Consult with Cooperative Extension Office or independent laboratory for soil testing.

1 If original planting plan is deemed inadequate, consult a landscape architect or horticulturalist to determine whether a
revised planting plan is needed.

1 Knowledge of sediment and erosion control practices and resources appropriate for the area
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Problem #2: Settlement, loss of armoring material, erosion of emergency overflow

General Approach for All Practices:

1 Settlement, loss of armoring material, erosion and accumulated debris can affect the dimension, water velocity or capacity of the
emergency overflow such that embankment failure could occur in flood events (photos below).

1 Inspect for exposure of soil or geotextile base material in the overflow and rearmor areas of exposure.
1 In cases of settlement, a qualified engineer should be sought to assess its capacity and impact on pond capacity.
1 Erosion of spillways should be repaired and revegetated as described for embankments.

Helpful Skills:

1 Knowledge of sediment and erosion control practices for the area
1 Completion of self-guided training on dam safety through Association of State Dam Safety Officials: http://www.damsafety.org

Problem #3: Impounding structure (embankment or dam) integrity issues due to tunneling or digging animals,

woody vegetation or seepage

Ponds/Wetlands:

1 Impounding structure stability is a serious concern, especially where trees have become established on the slopes, or there’s
evidence of animal burrows or seepage.

1 The best approach for trees on the crest, slopes, and adjacent to an impounding structure or embankment is to cut them down before
they reach significant size. If large trees have been cut down but their root systems not removed, carefully monitor the area around
the remaining stumps for signs of seepage.

1 Exercise judgement for trees on the surrounding side slopes that are NOT impounding structures (not designed to hold back water in
the pool). Sometimes a forested edge can enhance the appeal of a pond, but access for maintenance must also be available, and
some trees can drop debris into ponds, leading to quality issues.

1 Animal burrows can be dangerous to the structural integrity of the embankment because they weaken it and can create pathways for
seepage. Professional exterminators may be needed to trap and remove animal pests.

1 Seepage as water flow or boiling sand on the lower portion of the exterior slope or toe area of an impounding structure should be
brought to the attention of a qualified engineer.

1 Leakage around conveyance structures such as barrel pipes or spillways should be monitored for increase since the last inspection.
A qualified engineer is needed to resolve issues of piping or seepage along the barrel pipe through a dam.

1 Turbidity or cloudiness in seepage should also be brought to the attention of a qualified engineer.

Helpful Skills:

1 Completion of self-guided training on dam safety through the Association of State Dam Safety Officials: http://www.damsafety.org

Equipment Typically Used for Embankment and Overflow Maintenance Activities

1 Excavation or grading equipment for larger jobs

1 Equipment to deliver, unload, and move soil media, mulch, and other materials
1 Plants and/or seed mix, seed blanket and erosion control materials

1 Rod and level for settlement measurements

1 Clear glass bottle for seepage visual test

88



4.11. Structural Damage

Issue Applies Most Commonly To: Any Practice

Problem: Structural damage to pipes, headwalls, standpipes, inlet/outlet structures, grates, curbs, and other

structural components

1 Structural components are necessary for water to flow into and out of stormwater practices as intended. This is a broad category that
involves components composed of concrete, metal, plastic, and other materials. Some common examples include:

1 Deteriorated or broken curbs that allow water to bypass a practice

1 Slumping or sinkholes where soil meets a concrete drop inlet or outlet structure
1 Broken or collapsed inlets

{ Connections in an inlet or manhole structure that are not parged and are leaky
1 Collapsed or crushed pipes (especially corrugated metal)

1 Missing or broken steps or other safety features in a manhole or riser structure
1 Root penetration and clogging of underdrain or other pipes

1 Broken check dams

1 There are too many particular instances to mention here, but the general idea is to inspect and repair any structural components that
are affecting the performance of a practice or leading to a potential health or safety issue.

Helpful Skills:

1 General contracting skills—concrete work, metal, proper joint sealing
1 Routing out clogged pipes
1 Perhaps CCTV experience to look for broken or clogged pipes

Equipment Typically Used for Fixing Erosion:

1 General contracting
f CCTV
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4.12. Pool Stability

Issue Applies Most Commonly To: Ponds/Wetlands

Problem: Flooded or dry pond — outlet issues

General Approach for Ponds and Wetlands:

1 Note high-water marks on structures or pond banks and compare with outlet
structure weir.

1 If the outlet weir is submerged, investigate downstream for plugs such as
beaver dams, woody debris or sediment bars. Refer to Section 4.3 — Physical
Obstructions for removal of obstructions.

i If the pond is retaining more water than it is supposed to and there is no flow
from the outlet with no visible blockages in the outlet pipe, look for obstructions
above the weir or outlet pipe. Woody debris, vegetation and silt can plug outfall
weirs or blind rock outfall protection. Removal of such blockages tends to be a
hand exercise. A jet/'vacuum truck or other heavy equipment may be needed to
clear excessive or precarious blockages (photo on right).

If the pond is too low and not holding water in the designated pool, the outlet
structure should be closely inspected to see whether it has settled from the
original construction or there is leakage through joints or cracks. Finding no
deficiencies with the structure, investigate the pond embankment as described
in Section 4.10 for evidence of seepage.

E ]

1 If there is no evidence of seepage and the outlet structure has no apparent
structural defects, an engineer should be consulted to review the pond design
and determine the proper outlet elevation.

Helpful Skills:

1 The ability to navigate uneven surfaces, to follow ditch banks and to sight drainage obstructions is implicit with this task.
1 Ability to use a level to sight adequate elevation fall is helpful.

Equipment Typically Used for Pool Stability Evaluations

1 Bright flashlight for pipe inspection

1 Manhole hook for manhole cover access

1 Brush hook to clear debris and walking surfaces
1 Rod and level to check elevation differentials

90



4.13. Pool Quality

Issue Applies Most Commonly To: Ponds/Wetlands

Problem #1: Littoral shelves and pond edge: not enough vegetation; vegetation is unhealthy; invasive plants

have taken over

Ponds and Wetlands:

1 If there is not enough vegetation or no vegetation, determine whether
maintenance practices have killed the plants. If so, work with the owner to
educate those responsible for pond maintenance on correct methods. Consult
plans for original planting and replant.

1 For emergent vegetation, determine whether water depths are too deep or
shallow for survival (i.e., depths are different from design depths, or original
design included improper vegetation).

1 If a small amount of supplemental vegetation is needed, plant wetland plugs per
nursery guidance.

1 For large-scale plantings, drain the permanent pool and plant during the early
spring.If ponds are overgrown so that less than 25% of the surface area is visible,
the pond water level should be lowered to enable selective plant removal.

1 Invasive plants, such as phragmites or common reed, should be removed with
their roots. Be sure to restore areas that have been disturbed with replacement vegetation because root removal exposes soil to
erosion. Invasive plants shall be properly disposed of in a manner that renders them non-living and non-viable to prevent the
establishment, introduction or spread of disposed species.

1 Native plants selected based on environmental conditions have the greatest chance for survival.
1 Consult a horticulturalist or plant nursery if there is evidence of disease or pests.

Helpful Skills:

1 Landscaping/gardening

1 If original planting plan is deemed inadequate, consult a landscape architect or horticulturalist to determine whether a revised planting
plan is needed.

1 Knowledge of native plants and/or wetland plant nurseries in general region
1 Familiarity with New York invasive terrestrial and wetland plants and their control: http://nyis.info/

Problem #2: Pond color, scum, odor, algae and plant overgrowth

1 Ponds that have algae covering more than 20% of the surface should have
maintenance to remove it. Raking or mechanical harvesting of filamentous
algae offers short-term control, but feasible long-term strategies should be
considered.

1 Pond maintenance companies should be relied on to identify the algae and
appropriately control them. Pond specialists can control the algae growth in
ponds, but its growth and reproduction are dependent on nutrients. When
nutrients are in abundance, so will be the algae or vegetation.

1 Plants can be used in shallow shelfs at inlets to take up nutrients, but they
must be maintained and cuttings removed to take nutrients out of the pond
system.

1 If (non-invasive) plants are overgrown, remove or trim back excessive
vegetation. Remove cuttings and trimmings. Do not allow vegetative debris
to remain in the pond.

1 Pond clarity and color can be impacted by excessive sediment discharge or
flow shortcircuiting. For issues of clarity and color, follow the recommendations in Section 4.7 — Sediment Buildup.

1 If invasive aquatic plants are identified, follow DEC guidelines for reporting and controlling invasives (see Section 4.9 — Vegetation).

1 Some color, odor, and pond quality issues can be caused by leaks, spills, and other releases in the drainage area. Any petroleum
odor or oily sheen (aside from natural rainbow sheen associated with decomposition of organic matter) should be reported to the
appropriate state or local response agency. Other peculiar colors or odors can be investigated in collaboration with relevant agencies.
Common issues are grease, paint, or other substances poured into storm drains, dumpster management, and stockpiles of various
materials exposed to rainfall.
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Helpful Skills:

1 Ability to recognize invasive aquatic plants

1 Specific measures may include mechanical hand pulling, regrading (requires construction equipment), or herbicide/pesticide
application safe for aquatic environments.

1 Knowledge of wetland plants and common types of algae and aquatic weeds
1 Knowledge of types of pond maintenance practices

Equipment Typically Used for Pool Quality Investigations

1 High-top rubber boots

i Canoes or small boats

1 Brush hook to clear vegetation and access pond bank

1 Secchi disk to check and compare pond color and clarity

1 Large-mouth bottle to collect algae and water quality samples
1 Various materials to control aquatic weeds and algae

Section 5. Planning for Stormwater Maintenance

Often, stormwater practices fall into disrepair because there is no plan in place for ensuring that they are maintained over
time. As a result, maintenance can become reactive in nature, resulting in high costs for repairing damaged practices or
practices becoming ineffective over time. This section outlines some key elements of stormwater maintenance planning,
including:

1. Program models for stormwater maintenance

2. Inspection and maintenance checklists

3. Planning for the costs of stormwater maintenance
4

Identifying the need for infrequent maintenance items

5.1. Program Models for Stormwater Maintenance

The Maintenance Hierarchy concept (See Section 1) is discussed throughout this chapter, but the individuals who will
conduct the Level 1, Level 2 and Level 3 inspections and maintenance will vary depending on how the local program is
administered. While this chapter does not focus on program elements, it is important to note that the local program
requirements will influence who performs ongoing maintenance. This will play an important role in how to develop a
comprehensive maintenance plan.

Although there are many options for implementing a stormwater plan, they can be described by three broad categories,
including: 1) Private Maintenance; 2) Local Program; and 3) Hybrid Approach. Understanding the program in the local
community will influence the best techniques for developing the maintenance plan (Table 5.1).

Option 1: Private Maintenance

In this option, maintenance is the responsibility of the private land owner. In regulated MS4s, however, the land owner will
periodically report to the local government. In this model, it is important to ensure that the maintenance plan is very easy
to understand and includes pictures of key practice elements. If possible, include a list of contractors who will be able to
perform maintenance items and how much these will cost. Finally, materials should point homeowners to resources so
that they can learn more about the practices on their property. DEC’s Maintenance Photo Library and Training Materials
webpage (link) can be useful tools for this purpose.
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Option 2: Local Government Maintenance

In this option, the local government takes over maintenance responsibility for all stormwater practices. While it is still
important to develop a clear and simple plan, the designer can assume some level of training or supervision for the
individuals conducting inspections and maintenance. For publicly maintained practices, it is helpful to find out what
resources the local government has in place for developing the plan. These resources may be in the form of existing
reporting and tracking procedures, which can be modified for the specific practice, or equipment such as vacuum
sweepers. Maintenance access should be made available to local government staff through official easements.

Option 3: Hybrid Approach

In the hybrid approach to stormwater maintenance, larger practices or practices on public land are maintained by the local
government, and smaller practices on private property are maintained by the owner. There are other hybrid models,
however. For example, the local government may take responsibility for inspections but leave the owner responsible for
maintenance items identified during the inspection.

Table 5.1 Maintenance Considerations for Three Program Options

Program Option

Inspection/Maintenance Performed By:

Key Considerations for the Designer

Option 1: Private

Level 1: Property owner or HOA
Level 2: Private Contractor
Level 3: Certified Contractor

Make the plan very simple and graphic intensive.
Include a list of contractors if applicable.
Provide links to educational materials.

Option 2: Local
Program

Level 1: Interns or Untrained Staff
Level 2: Trained Local Staff

Level 3: City/Town Engineer or other
individual hired by the city or town

Learn about the resources the local program has at its disposal.

If government staff are being trained, develop a maintenance plan
that is consistent with their knowledge and understanding.

Be aware of equipment and materials on hand in this community.

Option 3: Hybrid
Approach

Inspection is typically divided, where
larger practices or those on private
property are maintained by the public
entity.

Understand how this maintenance is divided, and develop a plan
that is consistent with this arrangement.

Special Considerations for Green Infrastructure Practices

Because many of the Green Infrastructure practices included in this manual, such as Tree Planting, Rain Gardens and
Sheetflow and Level Spreaders, are implemented at a very small scale, they present a unique challenge in terms of
stormwater maintenance. These practices are more likely to be located on private property. As a result, the designer
needs to consider the Private Maintenance model. Maintenance plans for these small practices should be as simple as
possible, and the designer should ensure that maintenance can be completed with readily available materials.
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5.2. Inspection and Maintenance Checklists and Documentation

The checklists included in this chapter are specific to the maintenance hierarchy. The maintenance plan should include
inspection checklists for all three hierarchies. In addition, these checklists should be modified to identify the specific
practice elements included in each design. The materials developed as a part of the maintenance plan should be provided
to the practice owner and local government. (See Table 5.2)

Table 5.2. Customizing Checklists and Guidance

Hierarchy Checklist/Checklist Guidance Tips for Customizing
Add photographs of the practice (once installed), and include a
Section 2 includes both the checklists and simple aerial photograph of the site to locate the practice.
Level 1 : .
guidance. Include key local government contacts and contractors along with

the checklist.

Section 3 includes guidance on how to
respond to the Level 1 Inspection and/or
Level 2 activate a Level 3 investigation. Modify to remove elements that are not in this particular practice.
Appendix B includes routine inspection
checklists for the Level 2 Inspector.

Level 3 Guidance is included in Sections 3 and 4. Typically, this will not need to be modified.

5.3. Budgeting for Maintenance

A maintenance plan should include a budget for annual maintenance. In the Public Maintenance model, a single entity
(the local government) will be responsible for maintenance of many practices, so the cost of maintenance for an individual
practice may not be as important as estimating the average cost of maintenance across all practices. For privately
maintained practices, on the other hand, it is very helpful to develop a cost estimate that is as accurate as possible for the
specific location. As a result, two options for estimating costs are presented here, including:

1 Option 1: Average or Unit Costs
Generalized cost data are used to estimate an annual cost. This option may be used for a municipality or other
institution that manages a large number of practices.

1 Option 2: Detailed Individual Practice Budget
Annual costs are estimated using more detailed practice information, as well as more detailed estimates of labor
and materials costs.

Option 1: Average or Unit Costs

In this option, annual maintenance costs are estimated on a per-acre basis or based on a percentage of the construction
costs. These prices typically range from about 1% to 4% of the construction costs (King and Hagan, 2011; Table 5.3).

Table 5.3 Typical Maintenance Costs

(Source: King and Hagan, 2011; Adjusted to 2015 Costs)

. Annual Maintenance Cost Annuql Maintenance Cost .
Practice (% of Construction) ($/cubic foot of the water quality volume—
WQV—treated)

Buffers 4% $0.25-$0.35

Tree Planting 4% $0.35

Ponds and Wetlands 4% $0.22-$0.35

Infiltration Trench/ Basin 2% $0.25

Filtering Practices 4% $0.41-$0.47

Bioretention 4% $0.44

Swales 3% $0.18-$0.26

Permeable Pavement 1% $0.64-$0.89

While the costs in Table 5.3 may be a reasonable starting point, it is important to note that the actual data will vary
greatly, depending on labor rates and materials costs. For example, the hourly “Open Shop” labor rate for rough grading is
approximately $27/hour in Elmira and $38/hour in New York City (Means, 2015). In addition, costs for labor, materials and
equipment will vary depending on the maintenance arrangement (Table 5.4).
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Table 5.4 Variability in Maintenance Costs Based on Maintenance Arrangement

Maintenance
Arrangement

Labor

Materials

Equipment

Public
Maintenance
(Municipality)

Level 1: Intern Wage

Level 2: Staff Salary

Level 3: Professional Staff or
Contractor

Low: Materials bought in bulk.

Low: Typically owned by Public
Works or similar department.

Level 1: Homeowner (Free) or

I|\D/Ir::1\i/r?tt:nance Eg:etg?tgrrivate Landscaper or High: Materials purchased in small High: Specialized equipment
(Homeowner) Contraétor P quantities. needs to be rented if needed.
Level 3: Professional Contractor
Level 1: Free (with HOA
Private volunteers) or Contracted Labor

Maintenance
(Commercial
or HOA)

Rate

Level 2: Private Landscaper or
Contractor

Level 3: Professional Contractor

Varies: Materials may be bought in
bulk or on a small scale, depending

on the size of the private entity.

High: Specialized equipment
needs to be rented if needed.

Option 2: Site-Based Costs

Because both the unit costs of labor and materials and the average annual costs of maintenance can be so highly
variable, more detailed data will be needed to estimate costs at a particular site. One approach for estimating these costs
is to generate a list of routine maintenance items, along with associated unit costs for labor, materials and equipment.
This approach requires the user to enter basic design data for the practice, as well as information regarding local labor
rates and other general costs. In the bioretention example below, unit costs are used to estimate routine maintenance
costs, including inspections and regular maintenance.

95



Example Annual Cost Estimation: Bioretention

An example cost estimation for a bioretention cell follows below. The cost estimation tool used in the Maintenance
Chapter will be automated. This example demonstrates how the unit cost and typical frequency data will be used to
estimate average annual maintenance costs. In it, we are estimating annual maintenance costs for a bioretention practice
with characteristics summarized in Table 5.5. Table 5.6 then summarizes activities, their frequency and extent, and
associated labor costs.

Using the assumptions for this practice, the annual costs for routine maintenance would be $1,828 ($1.15/cubic foot of
Water Quality Volume) in the first year and $1,468 ($0.90/cf WQV) in subsequent years. This value is much higher than
the $0.44/cf estimated using general cost data (Table 5.3). However, significant cost savings could be realized by using
volunteer or intern-level labor for Level 1 inspections and routine maintenance.

Table 5.5. Assumptions for Bioretention Cost Example

Practice Design Unit Costs
Water Quality Volume (cf) 1,600 Level 1 Labor ($/hr) $15
Forebay Volume (cf) 400 Level 2 Labor ($/hr) $35
Total Practice Area (sf) 2,000 Mulch ($/cy) $10
Filter Area (sf) 1,000 Plants ($/plant) $1
Ponding Area (sf) 1,500 Trash Tipping Fee $25
Slope Area (sf) 500 Seed/Mulch for a small $10
area
Average Cost for a PVC
Turf Area (sf) No Turf Replacement Part $100
(Planning Level)
Inlets (#) 1
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Table 5.6. Bioretention Example 1 Routine Maintenance Costs

Annual Costs

Frequency Materials and
Task (x/year, Typical Extent Extent Hours (Unit) Hours/yr Level . ;
i Equipment Materials and
Decimal) Labor . Total
Equipment
Level 1 Inspect_lon T1tost 1 Practice 1 1 per inspection 1 1 $15 $15
acre drainage
Level 2 Inspect_lon Tltod 0.2 Practice 1 2 per inspection 0.4 2 $14 $14
acre drainage
. ) Weekly for first growing -
Watering T grass and plants: 16 season, over filter 1,000 0.5 per 400 sf area 24 1 Assume minimal $360 $360
Year 1 cost for water
surface area
1 per 400 sf practice Assume $25
Trash and Debris Removal 4 Ponding area 1,500 P P 15 1 Tipping Fee for $225 $100 $325
surface area .
Each Trip
5 - -
Weeding 5 Assume 50% of practice 1,000 4 per 400 sf practice 20 1 $300 $300
area surface area
Bark mulch;
Mulching 1 Ponding area 1,500 4 per 400 sf area 15 1 assume 15 $225 $150 $375
cy/application
Sediment Removal (minor) 1 Assume one small area 1 1 per small area 1 1 $15 $15
per inlet
Erosion Repair (minor) 1 Inlets; assume 25 25 1 per 25 sf 1 1 Seed, mulc_h and $15 $10 $25
sf/practice topsoil
Erosion Repair (minor) 1 10% of slope area 50 1 per 25 sf 2 1 Seed‘t:;‘;:;T and | g $20 $40
Minor Regrading 0.5 1 spot per 400 sfof 5 1 per repair 2.5 2 Assume done by $88 $88
practice area hand
5 -
Planting (plants) 0.2 Assume 50% of practice |, ;) 8 per200 sf 8 1 Assume 500 $120 $100 $220
area plants/planting
Minor PVC or Metal Repairs Assume about a
(observation well cap, PVC 0.2 1 per practice 1 1 per repair 0.2 2 $100 piece of $7 $20 $27
riser, grates) equipment
Sediment Removal Assume removal
(small forebay) 0.2 per forebay 1 2 per forebay 0.4 2 by hand $14 $14
Total CostsnYear1 | $1,428 $400 $1,828
Total Costs 1 Subsequent Years | $1,068 $400 $1,468
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5.4. Planning for “Non-Routine” Maintenance

If the guidance provided in this chapter is followed and practices are designed properly, the routine maintenance (and
budget guidance in Section 5.3) should be sufficient to keep a practice functioning indefinitely, but planning is needed for
infrequent maintenance items. In the initial maintenance plan, identify a few of the most likely infrequent items. If initial
routine inspections start to identify a more serious problem, develop a plan and budget for performing the repairs. To be
more conservative, another option is to provide a contingency budget to plan for non-routine repairs over the life of the
practice.

Note: Maintenance and repairs that rise to a Level 3 inspection may require permits from the NYS DEC and/or US Army
Corps of Engineers if they are undertaken within or adjacent to regulated wetlands or other waters of the U.S.
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Appendix G: Maintenance Inspection Checklists

Stormwater Pond/Wetland Operation, Maintenance and
Management Inspection Checklist

Project
Location:
Site Status:

Date:
Time:

Inspector:

Satisfactory/

Unsatisfactory Comments

Maintenance Item

1. Embankment and emergency spillway (Annual, After Major Storms)

1. Vegetation and ground cover adequate

2. Embankment erosion

3. Animal burrows

4. Unauthorized planting

5. Cracking, bulging, or sliding of dam

a. Upstream face

b. Downstream face

c. At or beyond toe

downstream

upstream

d. Emergency spillway

6.Pond, toe & chimney drains clear and functioning

7.Seeps/leaks on downstream face

8.Slope protection or riprap failure

9. Vertical/horizontal alignment of top of dam “As-Built”
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Maintenance Item

Satisfactory/
Unsatisfactory

Comments

10. Emergency spillway clear of obstructions and debris

11. Other (specify)

2. Riser and principal spillway (Annual)

Type: Reinforced concrete
Corrugated pipe
Masonry

1. Low flow orifice obstructed

2. Low flow trash rack.
a. Debris removal necessary

b. Corrosion control

3. Weir trash rack maintenance
a. Debris removal necessary

b. corrosion control

4. Excessive sediment accumulation insider riser

5. Concrete/masonry condition riser and barrels
a. cracks or displacement

b. Minor spalling (<1")

c. Major spalling (rebars exposed)

d. Joint failures

e. Water tightness

6. Metal pipe condition

7. Control valve
a. Operational/exercised

b. Chained and locked

8. Pond drain valve
a. Operational/exercised

b. Chained and locked

9. OQutfall channels functioning

10. Other (specify)
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Maintenance Item

Satisfactory/
Unsatisfactory

Comments

3. Permanent Pool (Wet Ponds) (monthly)

1. Undesirable vegetative growth

2. Floating or floatable debris removal required

3. Visible pollution

4. Shoreline problem

5. Other (specify)

4. Sediment Forebays

1.Sedimentation noted

2. Sediment cleanout when depth < 50% design depth

5. Dry Pond Areas

1. Vegetation adequate

2. Undesirable vegetative growth

3. Undesirable woody vegetation

. Low flow channels clear of obstructions

. Standing water or wet spots

. Other (specify)

4
5
6. Sediment and / or trash accumulation
7
6

. Condition of Qutfalls  (Annual , After Major Storms)

(BN

. Riprap failures

2. Slope erosion

3. Storm drain pipes

4.Endwalls / Headwalls

5. Other (specify)

7. Other ( Monthly)

1. Encroachment on pond, wetland or easement area
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Satisfactory/

Unsatisfactory Comments

Maintenance Item

2. Complaints from residents

3.Aesthetics
a. Grass growing required

b. Graffiti removal needed

c. Other (specify)

4. Conditions of maintenance access routes.

5. Signs of hydrocarbon build-up

6. Any public hazards (specify)

8. Wetland Vegetation (Annual)

1. Vegetation healthy and growing

Wetland maintaining 50% surface area coverage of
wetland plants after the second growing season.

(If unsatisfactory, reinforcement plantings needed)

2. Dominant wetland plants:
Survival of desired wetland plant species
Distribution according to landscaping plan?
3. Evidence of invasive species

4. Maintenance of adequate water depths for desired
wetland plant species

5. Harvesting of emergent plantings needed

6. Have sediment accumulations reduced pool volume
significantly or are plants “choked” with sediment

7. Eutrophication level of the wetland.

8. Other (specify)

Comments:
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Actions to be Taken:
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Infiltration Trench Operation, Maintenance, and
Management Inspection Checklist

Project:
Location:
Site Status:
Date:

Time:

Inspector:

SATISFACTORY /
MAINTENANCE ITEM COMMENTS
UNSATISFACTORY

1. Debris Cleanout (Monthly)

Trench surface clear of debris

Inflow pipes clear of debris

Overflow spillway clear of debris

Inlet area clear of debris

2. Sediment Traps or Forebays (Annual)

Obviously trapping sediment

Greater than 50% of storage volume
remaining

3. Dewatering (Monthly)

Trench dewaters between storms

4. Sediment Cleanout of Trench (Annual)

No evidence of sedimentation in
trench

Sediment accumulation doesn-t yet
require cleanout

5. Inlets (Annual)

G-6



New York State Stormwater Management Design Manual Appendix G

SATISFACTORY /
MAINTENANCE ITEM COMMENTS
UNSATISFACTORY

Good condition

No evidence of erosion

6. Outlet/Overflow Spillway (Annual)

Good condition, no need for repair

No evidence of erosion

7. Aggregate Repairs (Annual)

Surface of aggregate clean

Top layer of stone does not need
replacement

Trench does not need rehabilitation

Comments:

Actions to be Taken:
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Open Channel Operation, Maintenance, and
Management Inspection Checklist

Project:
Location:
Site Status:
Date:

Time:

Inspector:

SATISFACTORY/
MAINTENANCE ITEM COMMENTS
UNSATISFACTORY

1. Debris Cleanout (Monthly)

Contributing areas clean of debris

2. Check Dams or Energy Dissipators (Annual, After Major Storms)

No evidence of flow going around
structures

No evidence of erosion at downstream
toe

Soil permeability

Groundwater / bedrock

3. Vegetation  (Monthly)

Mowing done when needed

Minimum mowing depth not exceeded

No evidence of erosion

Fertilized per specification

4. Dewatering (Monthly)

Dewaters between storms
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MAINTENANCE ITEM

SATISFACTORY/
UNSATISFACTORY

COMMENTS

5. Sediment deposition (Annual)

Clean of sediment

6. Outlet/Overflow Spillway (Annual)

Good condition, no need for repairs

No evidence of erosion

Comments:

Actions to be Taken:
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Disconnection & Sheetflow Stormwater Management Practices

Level 1 Inspection Checklist

SMP ID # SMP Owner A Private
A Public

SMP Location
(Address; Latitude

& Longitude)
Latitude Longitude

Party Responsible for .

Maintenance System Type Type of Site

A Same as SMP Owner A Seasonal A Above Ground A Commercial

A Other A Continuous Use A Below Ground A Industrial

A Other A Residential

A State

Inspection Date Inspection Time

Inspector

Date of Last
Inspection

Table 2.4.1 D&S Drainage Area

Visually inspect any surfaces in the drainage area.

Problem (Check if Present) Follow-Up Actions

A For rooftop areas, make sure downspouts
are still disconnected and conveying water
into the treatment area.

A Look for and remove any fidamso of
sediment and grass clippings that prevent
water from entering the treatment area as
sheet flow.

Other:

A Changes in flow; more
runoff; runoff bypassing
the practice

p
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Table 2.4.1 D&S Drainage Area

Visually inspect any surfaces in the drainage area.
Problem (Check if Present) Follow-Up Actions

A Kick-Out to Level 2 Inspection: Changes to
drainage area size or amount of runoff due
to construction, tillage, etc.

>

For small, isolated amounts of debris,
sweep up by hand and dispose properly so
that it will not be exposed to runoff.

Other:

>

For parking lots in the
drainage aread sediment,
grass clippings, or other
debris has accumulated
at pavement edge.

>

A Kick-Out to Level 2 Inspection: Sediment is
widespread and cannot be removed by
manual sweeping.

A For parking lots in the

drainage aread dips or A Kick-Out to Level 2 Inspection: This will
damage at pavement likely require special expertise to diagnose
edge caused flow and fix pavement edge.

to concentrate.
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Table 2.4.2 D&S Level Spreader/Energy Dissipator

Inspect the energy dissipator closely, during a rain event if possible.

Problem (Check if Present) Follow-Up Actions

™

Remove debris and sediment
by hand and ensure that the
~ i area behind the level spreader
A Debris and/or is relatively flat. Too much
sed!ment accumulated debris and sediment can cause
behind or around the runoff to bypass the level
level spreader. spreader structure.

A Other:

A For stone/gravel spreaders, add
new material or rake out as
needed to make it even.

A Other:

A Sinking, cracking,
sloughing, or other
structural problem makes
the energy dissipator no

longer level. ~
g A Kick-Out to Level 2 Inspection:

Structural issues that cannot be
easily fixed by hand

Table 2.4.3 D&S Treatment Area

Examine where flow enters the treatment area as well as the whole flow path. Look for signs of concentrated flow.

Problem (Check if Present) Follow-Up Actions

A Trash and/or debris in the treatment area A Collect trash/debris and dispose of properly.

A Grass filter strip has
grown very tall, to the
point that runoff cannot
easily enter or is
getting concentrated.

A Mow filter strip twice a year or more frequently in a
residential yard.
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Table 2.4.3 D&S Treatment Area

Examine where flow enters the treatment area as well as the whole flow path. Look for signs of concentrated flow.

Problem (Check if Present) Follow-Up Actions

pt

For grassy areas, add topsoil (as needed), grass seed,
~ ) mulch, and water during the growing season to re-
A Sparse vegetation or bare spots establish consistent vegetation cover.

Other:

pt

pl

For minor rills, fill in with soil, compact, and add seed
and straw to establish vegetation.

Other:

™

>

Rills or gullies are
forming in treatment
area where flow has

become concentrated A Kick-Out to Level 2 Inspection: Rills are more than
2" to 3" deep and require more than just hand raking
and re-seeding.

Additional Notes:
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Inspector: Date:

Complete the following if follow-up/corrective actions were identified during this inspection:

Certified Completion of Follow-Up Actions:

fil hereby certify that the follow-up/corrective actions identified in the inspection
performed on (oate) have been completed and any required
maintenance deficiencies have been adequately corrected.o

Inspector/Operator: Date:
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Disconnection & Sheetflow Stormwater Management Practices

Level 2 Inspection Checklist

SMP ID # SMP Owner A Private
A Public

SMP Location
(Address; Latitude
& Longitude)

Latitude Longitude

Party Responsible for .

Maintenance System Type Type of Site

A Same as SMP Owner A Seasonal A Above Ground A Commercial

A Other A Continuous Use A Below Ground A Industrial

A Other A Residential

A State

Inspection Date Inspection Time

Inspector

Date of Last
Inspection
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Level 2 Inspection T DISCONNECTION AND SHEETFLOW

Recommended Repairs

Triggers for Level 3 Inspection

Observed Condition: Significant sediment on pavement that drains to disconnection area (e.g., grass strip)

A Condition 1: Sediment on parking lot is widespread

Enlist a mechanical sweeper or vacuum sweeper to remove sediment
across entire pavement surface. Pay special attention to downhill edges of
pavement where more sediment may have accumulated.

| Sediment accumulation is so serious that it cannot
be sufficiently removed with mechanical sweeper.
May indicate a high sediment load from uphill in
the drainage area that needs to be mitigated.

A Level 3 inspection necessary

Observed Condition: Pavement edge deteriorating

A Condition 1: Dips or damage at pavement edge causing runoff to
concentrate

Determine whether the damaged edge is causing significant enough
concentration of runoff to warrant repair or regrading of the pavement.

i Edge must be patched or re-paved to make secure
and level.

i Parking lot not draining properly to the energy
dissipator and treatment area.

A Level 3 inspection necessary

Observed Condition: Level spreader/energy dissipator

A Condition 1: Level spreader sinking or uneven

If basic equipment can be used, prop up and secure any section of level
spreader that is sinking. Regrade soil all around level spreader and add
stone as necessary to prevent erosion and bypassing.

A Condition 2: Level spreader is broken

These repairs can be simple for small, residential-scale practices, such as
at a downspout. Ensure the level spreader is level across, keyed in to soil
at the edges, and made of durable material that can withstand the flow of
water running across it.

Larger or more complicated level spreaders (e.g., concrete) will likely
require specialized skill and equipment.

i Level spreader requires specialized equipment,
regrading, or large amount of material to make
level again.

i Level spreader needs to be re-designed and
replaced.

A Level 3 inspection necessary
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Level 2 Inspection T DISCONNECTION AND SHEETFLOW

Recommended Repairs Triggers for Level 3 Inspection

Observed Condition: Erosion in treatment area

A Condition 1: Rills from concentrated flow i Major rills and gullies
- . . il Treatment area needs to be re-designed and
Inspect energy dissipator to see whether it needs to be improved to better major grading needed.

spread out incoming flow. Regrade flow path to ensure that it is relatively
flat (if minor). If major re-grading is needed, the treatment area may need

to be redesigned and fixed with specialized equipment. A Level 3 inspection necessary
Notes:
Inspector: Date:
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Complete the following if follow-up/corrective actions were identified during this inspection:

Certified Completion of Follow-Up Actions:

fil hereby certify that the follow-up/corrective actions identified in the inspection
performed on (oate) have been completed and any required
maintenance deficiencies have been adequately corrected.o

Inspector/Operator: Date:
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Infiltration Stormwater Management Practices

Level 1 Inspection Checklist

SMP ID # SMP Owner A Private
A Public

SMP Location
(Address; Latitude

& Longitude)
Latitude Longitude

Party Responsible for .

Maintenance System Type Type of Site

A Same as SMP Owner A Seasonal A Above Ground A Commercial

A Other ,5\ Continuous Use A Below Ground A Industrial

A Other A Residential

A State

Inspection Date Inspection Time

Inspector

Date of Last
Inspection

IN Drainage Area

Look for both pervious and impervious areas that are uphill from the Infiltration cell.

Problem (Check if Present) Follow-Up Actions
A Seed and straw areas of bare soil to
B establish vegetation.
A Bare solil, A Fillin erosion areas with soil, compact, and seed and
e;gﬁ'ﬁg (c:if"tshe straw to get vegetation established.
\Q/’vashing out A If arill or small channel is forming, try to redirect water
the dirt) flowing to this area by creating a small berm or adding
topsoil to areas that are heavily compacted.
A Other:
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IN Drainage Area

Look for both pervious and impervious areas that are uphill from the Infiltration cell.
Problem (Check if Present) Follow-Up Actions

p

Kick-Out to Level 2 Inspection: Large areas of sail
have been eroded, or larger channels are forming.
May require rerouting of flow paths.

A For Dry Wells: Leaves, sticks, or other A Remove all debris by hand.
debris in gutters and downspouts A Other:
A Pi_les_ of grass A Remove or cover piles of grass clippings, mulch,
clippings, mulch, dirt. etc
dirt, salt, or ~ T
A Other:

other materials

A Open containers A Cover or properly dispose of materials; consult your

of oil, grease, local solid waste authority for guidance on materials
paint, or other that may be toxic or hazardous.
substances A Other:
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IN Inlets

Look for all the places where water flows into the Infiltration practice.

Problem (Check if Present) Follow-Up Actions

A Use a flat shovel to remove grit and debris (especially at curb inlets
or openings). Parking lots generate fine grit that will accumulate at
these spots.

Pull out clumps of growing grass or weeds and scoop out the soil or
grit that the plants are growing in.

Remove any grass clippings, leaves, sticks, and other debris that is
collecting at inlets.

For pipes and ditches, remove sediment and debris that is

partially blocking the pipe or ditch opening where it enters the
Infiltration practice.

Dispose of all material properly in an area where it will not re-enter
the practice.

Other:

> ™

>

pl

™

p

A Inlets are collecting grit and debris or grass/weeds Kick-Out to Level 2 Inspection: Inlets are blocked to the extent
are growing. Some water may not be getting into the that most of the water does not seem to be entering the
Infiltration practice. Infiltration practice.

™

For small areas of erosion, smooth out the eroded part and apply
rock or stone (e.g., river cobble) to prevent further erosion. Usually,
filter fabric is placed under the rock or stone.

In some cases, reseeding and applying erosion-control matting can
be used to prevent further erosion. Some of these materials may be
available at a garden center, but it may be best to consult a
landscape contractor.

Other:

™

A Some or all of the inlets are eroding so that rills,
gullies, and other erosion is present, or there is bare
dirt that is washing into the Infiltration practice.

™

p

Kick-Out to Level 2 Inspection: Erosion is occurring at most of the
inlets and it looks like there is too much water that is concentrating at
these points. The inlet design may have to be modified.
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infiltration practice pretreatment areas also.

IN Infiltration Area
Examine the surface of the infiltration area and the observation well. Note: The following Problem and Follow-Up Actions apply to

Problem (Check if Present)

Follow-Up Actions

A Mow infiltration area at least twice per year.
A Other:
A For grass-covered Infiltration practices: grass has
grown very tall,
Photo credit: Stormwater Maintenance, LLC
A Add topsoil (as needed), grass seed, straw, and water during the

A For grass-covered Infiltration practices: sparse
vegetation cover or bare spots

p

growing season to re-establish consistent grass coverage.
Other:

pi

Kick-Out to Level 2 Inspection: Sparse vegetation cover can be a
sign that the infiltration area is not infiltrating at the proper rate and
water is standing too long after a storm. The surface may be
saturated or squishy, and the conditions do not enable grass to
grow. This situation should be evaluated by a Level 2 Inspection and
likely corrected by a qualified contractor.

A Minor areas of sediment, grit, trash, or other debris
are accumulating on the surface.

™

™

> >

Use a shovel to scoop out minor areas of sediment or grit, especially
in the spring after winter sanding materials may wash in and
accumulate. Dispose of the material where it cannot re-enter the
Infiltration practice.

If removing the material creates a hole or low area, rake the surface
smooth and level.

Remove trash, debris, and other undesirable materials.
Other:

>

Kick-Out to Level 2 Inspection: Sediment has accumulated more
than 2-inches deep and covers 25% or more of the surface of the
Infiltration area.
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infiltration practice pretreatment areas also.

IN Infiltration Area
Examine the surface of the infiltration area and the observation well. Note: The following Problem and Follow-Up Actions apply to

Problem (Check if Present) Follow-Up Actions

A For minor areas of erosion, try filling the eroded areas with clean
topsoil, sand, or stone (whatever the existing cover is).

A If the problem recurs, you may have to use larger stone (e.g., river
cobble) to fill in problem areas.

A Other:

A Kick-Out to Level 2 Inspection: The problem persists or the erosion
is more than 3-inches deep and seems to be an issue with how
water enters and moves through the infiltration area.

A There is erosion on the surface; water seems to be A chk-Odult)toﬂLe\{el 2 Intspet;:tlton: Tne pr°b'e”.‘ nlj(pes r}ci[thseer?fto be
carving out rills as it flows across the surface of the caused | >|l(ho|W!n% water uta codapse orjln "Q)? ?n € surtace
Infiltration area or sinkholes are forming in certain (€.9.. fsinkholed) due to some underground problem.
areas.

A Kick-Out to Level 2 Inspection: Requires replacing pipes or caps.

A Observation well is damaged or cap is missing
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IN Infiltration Area

Examine the surface of the infiltration area and the observation well. Note: The following Problem and Follow-Up Actions apply to
infiltration practice pretreatment areas also.

Problem (Check if Present) Follow-Up Actions

A Kick-Out to Level 2 Inspection: This is generally a serious problem,
and it will be necessary to activate a Level 2 Inspection.

A Water still visible in the observation well more than
72 hours after a rain storm. The Infiltration practice
does not appear to be draining properly.

IN Outlets

Locate and inspect all outlets.

Problem (Check if Present) Follow-Up Actions

A Remove the debris and dispose of it where it cannot re-enter the
infiltration area.

Other:

>

A Kick-Out to Level 2 Inspection: Outlet is completely obstructed; there
is too much material to remove by hand or with simple hand tools.

A Outlet obstructed with sediment, debris, trash, etc.

>

For minor rills, fill in with soil, compact, and seed and straw to
establish vegetation.

Other:

p

A Rills or gullies are forming at outlet.

p

Kick-Out to Level 2 Inspection: Rills are more than 2" to 3" deep and
require more than just hand raking and re-seeding.
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Additional Notes:

Inspector: Date:

Complete the following if follow-up/corrective actions were identified during this inspection:

Certified Completion of Follow-Up Actions:

fil hereby certify that the follow-up/corrective actions identified in the inspection
performed on (oate) have been completed and any required
maintenance deficiencies have been adequately corrected.o

Inspector/Operator: Date:
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Infiltration Stormwater Management Practices

Level 2 Inspection Checklist

SMP ID # SMP Owner A Private
A Public

SMP Location
(Address; Latitude
& Longitude)

Latitude Longitude

Party Responsible for .

Maintenance System Type Type of Site

A Same as SMP Owner A Seasonal A Above Ground A Commercial

A Other A Continuous Use A Below Ground A Industrial

A Other A Residential

A State

Inspection Date Inspection Time

Inspector

Date of Last
Inspection
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Level 2 Inspection: INFILTRATION

Recommended Repairs

Triggers for Level 3 Inspection

Observed Condition: Water Stands on Surface for More than 72 Hours after Storm

A Condition 1: Small pockets of standing water

For infiltration basins with soil, use a soil probe or auger to examine the soil
profile. For gravel infiltration trenches or basins, use a shovel to dig into the
gravel layer where the problem is occurring. If isolated areas have
accumulated grit, fine silt, or vegetative debris or have bad soil or clogged
gravel, try removing and replacing with clean material. If the practice is
supposed to have grass cover, it will likely be necessary to replant once the
problem is resolved.

/A Condition 2: Standing water is widespread or covers entire surface

Look in the observation well (if it exists) and use a tape measure to estimate
the depth of water standing in the soil or gravel. Requires diagnosis and
resolution of problem:

{l Too much sediment/grit washing in from drainage area?
{l Too much ponding depth?
{ Improper infiltration media?

{l Underlying soil not suitable for infiltration?

As above, the resolution will likely require replanting and re-establishment of
good grass cover if this is part of the design.

i Infiltration media is clogged and problem
cannot be diagnosed from Level 2 inspection.

i Level 2 inspection identifies problem, but it
cannot be resolved easily or it is associated
with the original design of the practice.

A Level 3 Inspection necessary

Observed Condition: Severe erosion of infiltration bed, inlets, or around outlets

A Condition 1: Erosion at inlets

The lining (e.g., grass, matting, stone, rock) may not be adequate for the
actual flow velocities coming through the inlets. First line of defense is to try a
less erosive lining and/or extending the lining further down to where inlet
slopes meet the infiltration surface. If problem persists, analysis by a Qualified
Professional is warranted.

A Condition 2: Erosion of infiltration bed
This is often caused by fipreferential flow pathso along the surface. The source

of flow should be analyzed and methods employed to dissipate energy and
disperse the flow (e.g., check dams, rock splash pads).

i Erosion (rills, gullies) is more than 12 inches
deep

i The issue is not caused by moving water but
some sort of subsurface defect, which may
manifest as a sinkhole or linear depression
and be associated with problems with the
underlying stone or soil.

A Level 3 Inspection necessary
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Notes:

Inspector: Date:

Complete the following if follow-up/corrective actions were identified during this inspection:

Certified Completion of Follow-Up Actions:

fil hereby certify that the follow-up/corrective actions identified in the inspection
performed on (oate) have been completed and any required
maintenance deficiencies have been adequately corrected.o

Inspector/Operator: Date:
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Permeable Pavement Stormwater Management Practices

Level 1 Inspection Checklist

SMP ID # SMP Owner A Private
A Public

SMP Location
(Address; Latitude

& Longitude)
Latitude Longitude

Party Responsible for .

Maintenance System Type Type of Site

A Same as SMP Owner A Seasonal A Above Ground A Commercial

A Other ,5\ Continuous Use A Below Ground A Industrial

A Other A Residential

A State

Inspection Date Inspection Time

Inspector

Date of Last
Inspection

PP Drainage Area

Look for areas that are uphill from the Permeable pavement.

Problem (Check if Present) Follow-Up Actions
A Seed and straw areas of bare soil to establish
vegetation.
A Bare soil, erosion A Fillin erosion areas with soil, compact, and seed and
of the ground straw to establish vegetation.
(rills washing A If arill or small channel is forming, try to redirect
out the dirt) water flowing to this area by creating a small berm or
adding topsoil to areas that are heavily compacted.
A Other:
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PP Drainage Area

Look for areas that are uphill from the Permeable pavement.
Problem (Check if Present) Follow-Up Actions

A Kick-Out to Level 2 Inspection: Large areas of soil
have been eroded, or larger channels are forming.
May require rerouting of flow paths.

A P|.Ies. of grass A Remove or cover piles of grass clippings,
cI_|pp|ngs, mulch, mulch, dirt, etc.
dirt, salt, or other ~
materials A Other:

A Open containers A Cover or properly dispose of materials; consult your
of oil, grease, local solid waste authority for guidance on materials
paint, or other that may be toxic or hazardous.
substances A Other:
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PP Surface

Examine the entire permeable pavement surface.

Problem (Check if Present) Follow-Up Actions

A For small areas (e.g., driveways, patios), try a leaf
blower or sweep the area to remove the dirt/grit from
the Permeable pavement and properly dispose of the
material.

A If dirt/grit remain in the joint areas between paver
blocks, agitate with a rough brush and vacuum the

~ . . surface with a wet/dry vac.

A Dirt and grit ~ Y .
accumulating on A Remove and replace clogged blocks in segmented
pavement surface _ pavers.

A For larger areas (e.g., parking lots, courtyards), hire a
vacuum sweeper to restore the surface to a cleaner
condition.

A Other:

A Kick-Out to Level 2 Inspection: Grit is widespread and
cannot be removed by manual sweeping.

A If paver type is not intended to be covered in
vegetation, remove the grass/weeds either

Grass and weeds mechanically (pulling, by hand or with a flame
are growing on the weeder) or with a herbicide approved for use in or
permeable near water (consult your local Extension Office
?avel_ment slurtface for suggestions).
applies only to % . . . S
pavement types that A Follow the actions listed above for removing dirt/grit
are not intended to from the pavement surface.
be covered in A Other:
vegetation). = . .

9 ) A Kick-Out to Level 2 Inspection: Grass/weeds cover

more than 25% of surface area.

A For small areas (e.g., patios, small driveway), it may
be possible to remove the damaged pavers, check
and fill in the underlying gravel, and replace with new

s ) ki materials.
umping, sinking, X )
cracking, or breaking A Other:
of the pavement
surface A Kick-Out to Level 2 Inspection: Problem affects more
(Source: CSN, 2013) than a small, isolated area. Will typically require a
qualified contractor to fix it.
A Problem recurs or occurs in multiple small locations.
Water stands on
Permeable
pavement for days 5
after a rainstorm; the | A Kick-Out to Level 2 Inspection: This is generally a
Permeable serious problem, and it will be necessary to activate a
pavement is clogged Level 2 Inspection.
and doesnit let water
through.
(Source: CSN, 2013)
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Additional Notes:

Inspector: Date:

Complete the following if follow-up/corrective actions were identified during this inspection:

Certified Completion of Follow-Up Actions:

fil hereby certify that the follow-up/corrective actions identified in the inspection
performed on (oate) have been completed and any required
maintenance deficiencies have been adequately corrected.o

Inspector/Operator: Date:
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Permeable Pavement Stormwater Management Practices

Level 2 Inspection Checklist

SMP ID # SMP Owner A Private
A Public

SMP Location
(Address; Latitude
& Longitude)

Latitude Longitude

Party Responsible for .

Maintenance System Type Type of Site

A Same as SMP Owner A Seasonal A Above Ground A Commercial

A Other A Continuous Use A Below Ground A Industrial

A Other A Residential

A State

Inspection Date Inspection Time

Inspector

Date of Last
Inspection
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Level 2 Inspection: PERMEABLE PAVEMENT

Recommended Repairs and Required Skills

Triggers for Level 3 Inspection

Observed Condition: Bare Soil or Erosion in the Drainage Area

A Condition 1: Extensive problem spots, but no channels
or rills forming

Reseed problem areas. If problem persists or grass does not
take, consider hiring a landscape contractor.

A Condition 2: Problem is extensive, and rills/channels
are beginning to form

May be necessary to divert or redirect water that is causing
the erosion problem. If it appears that simple regradingd
such as installing a berm or leveling a low spotTwill fix the
problem, make repairs and check to ensure that the problem
is repaired after the next storm.

{l Large rills or gullies are forming in the drainage area.

1 An attempt to regrade the drainage area has been
unsuccessful

i Fixing the problem would require major regrading (i.e.,
redirecting more than a 100-square-foot area.

i It is not clear why the problem is occurring.

A Level 3 inspection necessary

Observed Condition: Dirt or Grit Accumulating, or Grass G

rowing on Pavement Surface

A Condition 1: Grit beginning to form but is isolated to a
small area or does not fill the joints between paver
blocks

Try to agitate and sweep by hand, or hire a contractor with a
vacuum sweeper. Also investigate the drainage area for
potential sediment sources. If no obvious sources are found,
discuss winter sanding and salting operations with the
property owner to identify whether this could be the source.

A Condition 2: Grit is forming and cannot be removed
with agitation and hand sweeping

Hire a vendor with a regenerative air vacuum sweeper,
maximum power 2,500 rpm; avoid sweepers that use water.

| More than 2 inches of sand/dirt/grit are on some of the
pavement surface.

1 More than 25% of the pavement surface is covered with
sand/dirt/grit to the extent that joints between paver blocks are
filled.

| Regenerative air sweeper cannot remove grit.

A Level 3 inspection necessary
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Level 2 Inspection: PERMEABLE PAVEMENT

Recommended Repairs and Required Skills

Triggers for Level 3 Inspection

Observed Condition: Structural Damage

/A Condition 1: Portions of porous asphalt or permeable
pavers are damaged, and the cause is known to be at
the surface.

If the damage is from a single event such as heavy
equipment or heavy fallen objects, or the surface has been
damaged by wear over time, hire a contractor experienced in
permeable pavement installation to repair the damaged
areas.

A Condition 2: Damage to other structures, such as
drainage infrastructure

If possible, repair or replace damaged items, or hire a
contractor with permeable pavement experience if the
damaged infrastructure is within the pavement surface.

{l More than 25% of the surface needs to be repaired or replaced.

1 It appears that the underlying material has ficaved in,0 indicating
an underlying water conveyance or soil stabilization issue.

il Problem is repaired but recurs within less than five years.

A Level 3 inspection necessary

Observed Condition: Ponding on the Pavement Surface

A Condition 1: Underdrains (if present) may be clogged

Check to see whether underdrains are clogged by inspecting
cleanouts (if present) or catch basins and looking for debris.

If underdrains appear clogged, it may be necessary to hire a
router service to ream out the underdrains.

A Condition 2: At time of Level 2 inspection, water is not
ponded, and there is no obvious clogging of the
surface.

Conduct a flood test to determine whether the ponding is an
ongoing problem.

{ Water stands on the pavement surface more than 72 hours
after a storm, and the problem cannot be resolved by
unclogging underdrains.

1 More than 25% of the pavement surface is covered with
sand/dirt/grit to the extent that joints between paver blocks are
filled.

A Level 3 inspection necessary
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Notes:

Inspector: Date:

Complete the following if follow-up/corrective actions were identified during this inspection:

Certified Completion of Follow-Up Actions:

fil hereby certify that the follow-up/corrective actions identified in the inspection
performed on (oate) have been completed and any required
maintenance deficiencies have been adequately corrected.o

Inspector/Operator: Date:
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Pond and Wetland Stormwater Management Practices

Level 1 Inspection Checklist

SMP ID # SMP Owner A Private

A Public

SMP Location
(Address; Latitude
& Longitude)

Latitude Longitude
Party Responsible for .
Maintenance System Type Type of Site
A Same as SMP Owner A seasonal A Above Ground A Commercial
A Other ,5\ Continuous Use A Below Ground A Industrial
A Other A Residential
A State
Inspection Date Inspection Time

Inspector

Date of Last
Inspection

PW Drainage Area

Look for areas that are uphill from the pond.

Problem (Check if Present) Follow-Up Actions
A Seed and straw areas of bare soil to establish vegetation.
A Bare soil, erosion of the ground (rills washing out the dirt) A Fill in eroded areas with soil, compact, seed and mulch with

straw to establish vegetation.
Other:

™
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A Kick-Out to Level 2 Inspection: If a rill or small channel is
forming, try to redirect water flowing to this area by creating
a small berm or adding topsoil to areas that are

heavily compacted.

A If large areas of soil have been eroded or larger channels are
forming, this may require rerouting of flow paths or use of an

erosion-control seed mat or blanket to reestablish acceptable
ground cover or anchor sod where it is practical.

A Bare soil, erosion of the ground (rills washing out the dirt)

A Piles of grass Remove or cover piles of grass clippings, mulch, dirt, etc.

clippings, mulch, Remove excessive vegetation or woody debris that can block
dirt, salt, or drainage systems.
other materials Other:

>t >

™

A Open containers

of oil, greaie, A Cover or properly dispose of materials; consult your local
paint, or other solid waste authority for guidance on materials that may be

substances toxic or hazardous.
exposed to rain |

in the drainage | 7 Other:
area

Pond Inlets

Look for all areas where water flows into the pond during storms. Note that there may be multiple points of inflow and types of
structures (e.g., pipes, open ditches, etc.).

Problem (Check if Present) Follow-Up Actions

A If the problem can be remedied with hand tools
and done in a safe manner, remove
vegetation, trash, woody debris, etc. from
blocking inlet structures.

A Inlets are buried, A Other.

covered or filled with
silt, debris, or trash, or
blocked by excessive
vegetation. A Kick-Out to Level 2 or 3 Inspection: If the
amount of material is too large to handle OR
there are ANY safety concerns about working
in standing water, soft sediment, etc., the work
will likely have to be performed by a

qualified contractor.
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Pond Inlets

Look for all areas where water flows into the pond during storms. Note that there may be multiple points of inflow and types of
structures (e.g., pipes, open ditches, etc.).

Problem (Check if Present) Follow-Up Actions
A Inlets are buried, A Kick-Out to Level 2 or 3 Inspection: If the
covered or filled with amount of material is too large to handle OR
silt, debris, or trash, or there are ANY safety concerns about working
blocked by excessive in standing water, soft sediment, etc., the work
vegetation. will likely have to be performed by a

qualified contractor.

A Inlets are broken, and,
with pieces of pipe or

concrete fa||_| ng into the A Kick-Out to Level 2 Inspection: These types of
pond, there is erosion

. . structural or erosion problems are more
around the inlet, there is serious and will require a qualified contractor
open space under the q a

pipe, or there is erosion to repar.
where the inlet meets
the pond

PW Pond Area and Embankments

Examine both interior and exterior pond banks as well as the pond body. Observe from the inlet pipes
to the outfall structure and emergency overflow.

Problem (Check if Present) Follow-Up Actions
_ A If the problem can be remedied with hand tools
A The pretreatment and done in a safe manner, use a flat shovel or
area(s) or forebay(s) other equipment to remove small amounts
are filled with of sediment.

sediment, trash,

. A Remove trash and excessive vegetation from
vegetation, or AN ;
; forebays if this can be done in a safe manner.
other debris. _
A Other:
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PW Pond Area and Embankments

Examine both interior and exterior pond banks as well as the pond body. Observe from the inlet pipes

to the outfall structure and emergency overflow.

Problem (Check if Present)

Follow-Up Actions

The pretreatment

area(s) or forebay(s) A Kick-Out to Level 2 Inspection: Large amounts

are filled with of sediment or debris will have to be removed by

sediment, trash, a qualified contractor. ANY condition that poses

vegetation, or a safety concern for working in standing water or

other debris. soft sediments should be referred to a Level 2
Inspection or qualified contractor.

A Level 1 includes handling only small amounts of

material that can be removed by hand, or with

A The pond area itself rake§ or other hand tools. _Do not attempt any

has accumulated repair that poses a safety issue.

sediment, trash, A Other:

debris, or excessive

vegetation that is A Kick-Out to Level 2 Inspection: Most cases

choking the flow of the will call for a Level 2 Inspection and/or a

water, OR the pond qualified contractor.

ergselsofovered with A You are not sure what type ar_ld amount of

. vegetation is supposed to be in the pond.

aguatic plants. _

A The algae or aquatic plants should be identified
so that proper control techniques can be
applied.

A If there are only minor areas, try filling in small
rills or gullies with topsoil, compacting, and
seeding and mulching all bare dirt areas with an
appropriate seed. Alternatively, try using
herbaceous plugs to get vegetation established

The side slopes of the in tricky areas, such as steep slopes.
pond are unstable, A Other:
eroding, and have
areas of bare dirt.
A Kick-Out to Level 2 Inspection: Erosion and

many bare dirt areas on steep side slopes will
require a Level 2 Inspection and repair by a
qualified contractor.
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PW Pond Area and Embankments

Examine both interior and exterior pond banks as well as the pond body. Observe from the inlet pipes

to the outfall structure and emergency overflow.

Problem (Check if Present)

Follow-Up Actions

A If you can safely access the riser on foot or with
a small boat, clear minor amounts of debris and
remove it from the pond area for safe disposal.

A Other:

A The riser structure is

clogged with trash,

debris, sediment,

vegetation, etc., OR is

open, unlocked, or has

a steep drop and

poses a safety A Kick-Out to Level 2 Inspection: The riser cannot

concern. The pond be accessed safely, the amount of debris is

level may have_ substantial, or the riser seems to be completely

dropped below its clogged and the water level has risen too high.

finormalo level. A There are safety issues with the riser and
concern about access to pipes, drops, or any
other life safety concern.

A The riser is leaning, broken, settling or slumping,
corroded, eroded or any other structural
problem.

A If there are small isolated areas, try to fix them
by adding clean material (clay and topsoil) and
seeding and mulching.

A Periodically mow embankments to enable
inspection of the banks and to minimize
establishment of woody vegetation.

The dam/embankment A Remove any woody vegetation that has already
is slumping, sinking, 3 established on embankments.
settling, eroding, or A Other:
has medium or large
trees growing on it. _
A Kick-Out to Level 2 Inspection: Most of these

situations will require a Level 2 Inspection or
evaluation and repair by a qualified contractor.
Seepage through the dam or problems with the
pipe through the dam can be a serious issue
that should be addressed to avoid possible
dam failure.
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PW Pond Area and Embankments

Examine both interior and exterior pond banks as well as the pond body. Observe from the inlet pipes
to the outfall structure and emergency overflow.

Problem (Check if Present) Follow-Up Actions
A Clear light debris and vegetation.
A Other:

A The emergency
spillway or outfall (if it

exists) has
A Kick-Out to Level 2 Inspection: Displacement
B of rock lining, excessive vegetation and
A Erosion, settlement, or erosion/settlement may warrant review and
loss of material. Rock- decision by Level 2 Inspector to check against
lined spillways have original plan.
excessive debris or A Any uncertainty about the integrity of the
vegetation. emergency spillway should be referred to a

Level 2 Inspector.

A Erosion or settlement such that design has
been compromised should be reviewed by
an engineer.

PW Pond Outlet

Examine the outlet of the pipe on the downstream side of the dam/embankment where it empties into a stream, channel, or drainage
system.

Problem (Check if Present) Follow-Up Actions

pt

If there is a minor blockage, remove the debris or vegetation
to allow free flow of water.

A Remove any accumulated trash at the outlet.

A Outlet:

A Kick-Out to Level 2 Inspection:

A If the area at the outlet cannot be easily accessed or if the

blockage is substantial, a Level 2 Inspection is warranted.
Erosion at and downstream of the outfall should be
evaluated by a qualified professional.

Any structural problems, such as broken pipes, structures
falling into the stream, or holes or tunnels around the outfall
pipe, should be evaluated by a Level 2 Inspector and will

p

pi

A The pond outlet is clogged with sediment, trash, require repair by a qualified contractor.
debris, vegetation, or is eroding, caving in, slumping, A The pool of water at the outlet pipe is discolored, has an
or falling apart. odor, or has excessive algae or vegetative growth.
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Additional Notes:

Inspector: Date:

Complete the following if follow-up/corrective actions were identified during this inspection:

Certified Completion of Follow-Up Actions:

fil hereby certify that the follow-up/corrective actions identified in the inspection
performed on (oate) have been completed and any required
maintenance deficiencies have been adequately corrected.o

Inspector/Operator: Date:
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Pond and Wetland Stormwater Management Practices

Level 2 Inspection Checklist

SMP ID # SMP Owner A Private
A Public

SMP Location
(Address; Latitude
& Longitude)

Latitude Longitude

Party Responsible for .

Maintenance System Type Type of Site

A Same as SMP Owner A Seasonal A Above Ground A Commercial

A Other A Continuous Use A Below Ground A Industrial

A Other A Residential

A State

Inspection Date Inspection Time

Inspector

Date of Last
Inspection
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Level 2 Inspection: PONDS and WETLANDS

Recommended Repairs and Required Skills

Triggers for Level 3 Inspection

Observed Condition: Bare Soil or Erosion in the Drainage

Area

A Condition 1: Extensive problem spots, but no
channels or rills forming

Reseed problem areas. If problem persists or grass does
not take, consider hiring a landscape contractor.

A Condition 2: Problem is extensive, and rills/channels
are beginning to form

May be necessary to divert or redirect water that is causing
the erosion problem. If it appears that simple regradingd
such as installing a berm or leveling a low spotTwill fix the
problem, make repairs and ensure that the problem is
repaired after the next storm.

{l Large rills or gullies are forming in the drainage area.
{ An attempt to regrade the drainage area has been unsuccessful.

i Fixing the problem would require major regrading (i.e.,
redirecting more than a 100-square-foot area.

{ It is not clear why the problem is occurring.

A Level 3 inspection necessary

Observed Condition: Manholes or Inlet Pipe Buried or Covered with Vegetation

A Condition 1: Nearest manhole and inlet pipe not
found

Consult as-built drawings to get to closest suspected
location and use metal detector to search for metal manhole
cover. If unsuccessful, identify nearest drain inlets and
approximate pipe direction to locate next manhole.

A Condition 2: Manhole located and inspected

Never enter a manhole, except by following confined-space
entry protocols.

If outlet pipe is not visible or greater than 25% full of
sediment/debris or trash, it will typically require a qualified
contractor to flush, clean and clear blockages.

A Condition 3: Inlet pipe not found at pond

Clear vegetation and brush that may be covering the inlet
pipe. Buried inlet pipes may be found through use of a
metal probe.

A Condition 4: Inlet pipe buried in sediment or blocked
by vegetation

Once located, the pipe path can be cleared of vegetation
with brush hook or other brush tools. Light digging may
clear sediment from the end of the pipe.

i To locate buried manholes and lost storm lines, it is sometimes
necessary to hire a pipeline inspection contractor with televising
equipment or ground-penetrating radar and enter at the closest
upstream access point.

1 Locating a buried inlet pipe may require wading in the edge of
the pond and using a metal probe and brush axe to find and
expose the pipe.

il If other than light digging is necessary to remove accumulated
sediment, a contractor with heavy equipment may be required.

A Level 3 inspection necessary
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Level 2 Inspection: PONDS and WETLANDS

Recommended Repairs and Required Skills

Triggers for Level 3 Inspection

Observed Condition: Pipe or Headwall Settlement, Erosio

n, Corrosion or Failure

A Condition 1: Pipe or headwall settlement or failure

Severe sinkholes, settlement or corrosion should be kicked
out to Level 3 Inspection.

A Condition 2: Flow not confined to pipe and visible
outside pipe wall

With flashlight, observe the inside of the pipe and note its
condition. Take photographs. Look for sinkholes developing
that indicate pipe failure beneath the surface. Kick out to
Level 3 inspection.

1 Where blockages are visible, a decision is needed on whether to
clear them or leave in place. If a third of the pipe is full of
sediment, it should be removed by a contractor with pipe-
cleaning equipment.

{ Corrosion of inlet pipes that allows flow around the pipe exterior
is a structural concern because it can lead to settlement,
sinkholes and undermining pond embankment. Evidence of this
type of failure may require specialized pipe-inspection
equipment and investigation by an engineer.

A Level 3 inspection necessary

Observed Condition: Pond Conditions

>

Condition 1: Pond pre-treatment zone is full of
sediment or not constructed as shown on as-built
drawings.

A Condition 2: Excessive buildup of sediment or

overgrowth

If the pre-treatment area or pond pool is overgrown or filled
with sediment so that the original design is compromised,
corrective measures are required. If plants have died, then
replanting is necessary. If none of the original design exists
due to alteration or sediment, kick out to Level 3 inspection.

1 It may require inspection by an engineer to determine next steps
for clearing, replanting or reconstruction.

i Erosion or settlement such that design has been compromised
should be reviewed by an engineer. Recurring erosion may
require redesign and/or regrading to direct flow away from
eroding area.

i If sediment has filled more than 50% of the pondis capacity,
dredging is likely needed and should be evaluated by a qualified
contractor.

{ Removal or control of excessive algae or aquatic plants can be
assessed by a qualified pond maintenance company.

A Level 3 inspection necessary
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Notes:

Inspector: Date:

Complete the following if follow-up/corrective actions were identified during this inspection:

Certified Completion of Follow-Up Actions:

fil hereby certify that the follow-up/corrective actions identified in the inspection
performed on (oate) have been completed and any required
maintenance deficiencies have been adequately corrected.o

Inspector/Operator: Date:
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Swale Stormwater Management Practices

Level 1 Inspection Checklist

SMP ID # SMP Owner A Private

A Public

SMP Location
(Address; Latitude
& Longitude)

Latitude Longitude

Party Responsible for .

Maintenance System Type Type of Site

A Same as SMP Owner A seasonal A Above Ground A Commercial

A Other A Continuous Use A Below Ground A Industrial

A Other A Residential

A State

Inspection Date Inspection Time

Inspector

Date of Last
Inspection
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SW Drainage Area

Look at areas that are uphill from the swale.

Problem (Check if Present) Follow-Up Actions

pi

Seed and mulch or sod areas of bare soil to establish
vegetation.

Fill in erosion areas with soil, compact, and add seed
and straw to establish vegetation.

pi

- ] ) A Ifarill or small channel is forming, try to redirect water
A Bare soil, erosion of flowing to this area by creating a small berm or adding
the ground (rills topsoil to areas that are heavily compacted.
washing out the dirt) A Other:
A Kick-Out to Level 2 Inspection: Large areas of soil have

been eroded, or larger channels are forming. May
require rerouting of flow paths

A Pi.les. of grass A Remove or cover piles of grass clippings,
clippings, mulch, mulch, dirt, etc.
dirt, salt, or ~ )
other materials A Other:
A Open containers of A Cover or properly dispose of materials; consult your
oil, grease, paint, or local solid waste authority for guidance on materials that
other substances may be toxic or hazardous.
A Seed and mulch; add topsoil or compost if needed.
A Other:

A Grass dying at edge of road

>

Kick-Out to Level 2 Inspection: Grass on edge of
pavement continues to die off for unknown reasons.
Swale edge may need to be replaced with other
materials

(e.g., stone diaphragm).
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SW Inlets

Stand in the swale and look for all the places where water flows in.

Problem (Check if Present) Follow-Up Actions

A Use a flat shovel to remove grit and debris
(especially at curb inlets or opening). Parking lots
will generate fine grit that will accumulate at
these spots.

A Pull out clumps of growing grass or weeds, and
scoop out the soil or grit that the plants are
growing in.
A Remove any grass clippings, leaves, sticks, and
other debris that is collecting at inlets or along
the edge of the swale where water is supposed

A Inlets or the swale edge are collecting grit, grass clippings, or debris or
have grass/weeds growing. Some water may not be getting into the to enter.
swale. The objective is to have a clear pathway for water to flow into A For pipes and ditches, remove sediment and
the swale. debris that is partially blocking the pipe or ditch

opening where it enters the swale.

A Dispose of all material properly in an area where it
will not re-enter the swale.

A Other:

A Kick-Out to Level 2 Inspection: Inlets are blocked
to the extent that most of the water does not seem
to be entering the swale.

A For small areas of erosion, smooth out the eroded
part and apply rock or stone (e.g., river cobble) to
prevent further erosion. Usually, filter fabric is
placed under the rock or stone.

A In some cases, reseeding and applying an erosion

A Some or all of the control matting can be used to prevent further
inlets are eroding erosion. Some of these materials may be
so that rills, gullies, available at a garden center, but it may be best to
and other erosion consult a landscape contractor.
are present, or A other:

there is bare dirt
that is washing into

the swale.

A Level 2 Inspection: Erosion is occurring at most
of the inlets or along much of the swale edge. The
inlet design may have to be modified.

Page 3 of 7



SW Surface Area

Examine the entire swale surface and side slopes.

Problem (Check if Present) Follow-Up Actions

A Use a shovel to scoop out minor areas of sediment or grit, especially in the
spring after winter sanding materials may wash in and accumulate. Dispose
of the material where it cannot re-enter the swale.

If removing the material creates a hole or low area, fill with good topsoil and
add seed and straw to re-vegetate.

>

A Remove trash, vegetative debris, and other undesirable materials.

A Minor areas of sediment, grit, trash, A If the swale is densely vegetated, it may be difficult to do the maintenance;
or other debris are accumulating in check for excessive ponding or other issues described in this section to see
the swale. if the accumulated material is causing a problem.

A Other:
A Kick-Out to Level 2 Inspection: Sediment has accumulated more than 3

inches deep and covers 25% or more of the swale surface.

The source of sediment is unknown or cannot be controlled with
simple measures.

P

>

Try filling the eroded areas with clean topsoil, and then seed and mulch to
establish vegetation.

If the problem recurs, you may have to use some type of matting, stone
(e.g., river cobble), or other material to fill in eroded areas.

If the erosion is on a side slope, fill with soil and cover with erosion-control
matting or at least straw mulch after re-seeding.

>

>

P

Kick-Out to Level 2 Inspection: The problem persists or the erosion is more
than 3 inches deep and seems to be an issue with how water enters and
moves through the swale.

Kick-Out to Level 2 Inspection: The problem does not seem to be caused
by flowing water, but a collapse or sinking of the surface (e.g., fisinkholeo)
due to some underground problem.

™
P

There is erosion in the bottom or on the side
slopes. Water seems to be carving out rills as
it flows through the swale or on the slopes.

™

If the problem is minor (just small, isolated areas), try using a metal rake or
other tools to create a more even flow path; remove excessive vegetative
growth, sediment, or other debris that may be blocking the flow.

A Water does not flow evenly down the length A Other:
of the swale, but ponds in certain areas for '
long periods of time (e.g., 72 hours after a
storm). The swale does not seem to have A Kick-Out to Level 2 Inspection: Water ponds in more than 25% of the swale

fipositive drainage.0 Check during or

. - ) for three days or more after a storm. The issue may be with the underlying
immediately after a rain storm.

soil or the grade of the swale.

Water ponds behind check dams for three days or more after a storm.
Check dams may be clogged or not functioning properly.

P
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SW Surface Area

Examine the entire swale surface and side slopes.

Problem (Check if Present) Follow-Up Actions
A Ifthe problem is isolated to just a few check dams, try simple repairs.
A ltis very important for the center of each check dam (where most of the

water flows) to be lower (by at least several inches) than the edges of the
check dams where they meet the side slopes. Also, the check dams should
be keyed into side slopes so water does not flow between the check dam
and side slope.

™

Use a level to check the right check-dam configuration, as noted above.
Repair by moving around stone, filling and compacting soil, or adding new
material so that water will be directed to the center of the check dam
instead of the edges.

A Other:

A Check dams (if present): water is flowing A Kick-Out to Level 2 Inspection: Many check dams are impacted and/or the
around the edges of check dams, creating problem seems to be a design issue with height, spacing, shape, or
erosion or sinkholes on the uphill or downhill materials used to construct them.
side, or the check dams are breaking apart or
breaching .

SW Vegetation

Assess the swale vegetation.
Problem (Check if Present) Follow-Up Actions

A Mow or bush-hog the path.

A Other:

A Vegetation is too overgrown to access swale
for maintenance activities
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SW Vegetation

Assess the swale vegetation.
Problem (Check if Present) Follow-Up Actions

A If you can identify which plants are weeds or not intended to be part of the
planting plan, eliminate these, preferably by hand pulling.

A If weeds are widespread, check with the local stormwater authority and/or
Extension Office about proper use of herbicides for areas connected with
the flow of water.

A Even vegetation that is intended to be present can become large,
overgrown, block flow, and/or crowd out surrounding plants. Prune and thin
accordingly.

If weeds or invasive plants have overtaken the whole swale, bush-hog the
entire area before seed heads form in the spring. It will be necessary to
remove the root mat manually or with appropriate herbicides, as

noted above.

Replant with species that are aesthetically pleasing and seem to be doing
well in the swale.

Other:

>

™

| >

~ . . . Kick-Out to Level 2 Inspection: You are unsure of the original planting
A Vegetation requires regular maintenance: design or the vegetation maintenance task is beyond your capabilities of
pulling weeds, removing dead and diseased time, expertise, or resources. If you are unsure of the health of the
plants, adding plants to fill in areas that are vegetation (e.g. salt damage, invasives, which plants are undesirable) or
not well vegetated, etc. the appropriate season to conduct vegetation management, consult a
landscape professional before undertaking any cutting, pruning, mowing, or
brush hogging.

>

The original plants are likely not suited for the actual conditions within the
swale. If you are knowledgeable about plants, select and plant more
appropriate vegetation (preferably native plants) so that almost the entire

A Vegetation is too thin, is not healthy, surface area will be covered by the end of the second growing season.
and there are many spots that are not A Other:
well vegetated.
A Kick-Out to Level 2 Inspection: For all but small practices (e.g., in

residential yards), this task will likely require a landscape design
professional or horticulturalist.

SW Outlets

Examine outlets that release water out of the swale.

Problem (Check if Present) Follow-Up Actions
A Remove the debris and dispose of it where it cannot re-enter the swale.
A Other:

A Outlet is obstructed with mulch, sediment,
debris, trash, etc. A

Kick-Out to Level 2 Inspection: Outlet is completely clogged or obstructed;
there is too much material to remove by hand or with simple hand tools.
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Additional Notes:

Inspector: Date:

Complete the following if follow-up/corrective actions were identified during this inspection:

Certified Completion of Follow-Up Actions:

fil hereby certify that the follow-up/corrective actions identified in the inspection
performed on (oate) have been completed and any required
maintenance deficiencies have been adequately corrected.o

Inspector/Operator: Date:
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Swale Stormwater Management Practices

Level 2 Inspection Checklist

SMP ID # SMP Owner A Private
A Public

SMP Location
(Address; Latitude
& Longitude)

Latitude Longitude

Party Responsible for .

Maintenance System Type Type of Site

A Same as SMP Owner A Seasonal A Above Ground A Commercial

A Other A Continuous Use A Below Ground A Industrial

A Other A Residential

A State

Inspection Date Inspection Time

Inspector

Date of Last
Inspection
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Level 2 Inspection: SWALE

Recommended Repairs

Triggers for Level 3 Inspection

Observed Condition: Water Stands on Surface for More than 72 Hours after Storm

A Condition 1: Small pockets of standing water

Use a soil probe or auger to examine the soil profile. If isolated areas have
accumulated grit, fines, or vegetative debris or have compacted soil, try scraping
off top 3 to 6 inches of soil and replacing with clean material. Also check to see
that surface is level and water is not ponding selectively in certain areas.

A Condition 2: Standing water is widespread or covers entire surface

Requires diagnosis and resolution of problem:

Bad or compacted soll

Filter fabric on the swale bottom

Too much sediment/grit washing in from drainage area?
Too much ponding depth?

Longitudinal slope is too flat?

= = =) =] =

i Soil is overly compacted or clogged and
problem is not evident from Level 2
inspection.

i Level 2 inspection identifies problem, but
it cannot be resolved easily or is
associated with the original design of the
practice (e.g., not enough slope down
through the swale).

A Level 3 inspection necessary

Observed Condition: Vegetation is predominantly weeds and invasive species

For a small area, weed and dig up invasive plants. Replant with natives or plants
from original planting plan.

If longer than 100 feet, develop a new planting plan and have it professionally
reviewed.

1 Vegetation deviates significantly from
original planting plan; swale has been
neglected and suffered from deferred
maintenance.

i Owner/responsible party does not know
how to maintain the practice.

i For large area, hire a professional to
develop a grading plan and develop a
planting plan.

A Level 3 inspection necessary

Notes:
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Inspector: Date:

Complete the following if follow-up/corrective actions were identified during this inspection:

Certified Completion of Follow-Up Actions:

fil hereby certify that the follow-up/corrective actions identified in the inspection
performed on (oate) have been completed and any required
maintenance deficiencies have been adequately corrected.o

Inspector/Operator: Date:
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Appendix D T Blank Maintenance Inspection Form
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Post-Construction Operation and Maintenance Manual: Maintenance Inspection Form

Swale(s)

Free of trash, debris, and pollutants? Quarterly

Erosion and/or sedimentation observed? Annually

Spillway is stable and is free of erosion or

sedimentation? Annually

Channel dewaters between storm events? Quarterly

Blockage of flow present in the swale, culverts

or underdrains? Quarterly
Vegetation is healthy and sufficient ground Quarterly
cover is observed?
Vegetation is mowed to a minimum height of 8
inches? Quarterly
Riparian Buffers and Filter Strips

Free of trash, debris, and pollutants? Annually
Erosion and/or sedimentation observed? Annually
Vegetation is healthy and sufficient ground

; Annually
cover is observed?
Vegetation is mowed to a minimum height of 4
inc%es (minimum of 4 cuttings per year?? Quarterly
Buffer length has not been reduced? Annually

Flow Spreaders/Level Spreaders
Free of trash, debris, and pollutants? Annually
Erosion and/or sedimentation observed? Annually
Channelization around the weir is observed? Annually
Rock outlet protection is displaced? Annually
Vegetation is healthy and sufficient ground Annually
cover is observed?
Vegetation is mowed to a minimum height of 8
Annually

inches?

Post-Construction Operation and Maintenance (O&M) Manual: Maintenance Inspection Form



Detention Pond

Free of trash, debris, and pollutants? Annually
Erosion and sedimentation not observed? Annually
Stormwater control structure is free of sediment, Annuall
debris/trash, and no damage was observed? Y
Vegetation is healthy and sufficient ground
; Annually
cover is observed?
Vegetation is mowed to a minimum height of 8
: Annually
inches?
Sediment has reached 50% of the forebay
. Annually
capacity?
Security features around the pond are in good
" Annually
condition?
Infiltration Facilities
Facility is functioning properly? Annually
Free of trash, debris, and pollutants? Monthly
System is draining properly? Monthly
Sediment accumulation has reached 2 inches or
Annually
greater?
Vegetation is healthy and sufficient ground
; Annually
cover is observed?
Vegetation is mowed to a minimum height of 8
. Annually
inches?
Overflow area is in good condition? Annually
Energy Dissipaters
Free of trash, debris, and pollutants? Annually
Erosion and/or sedimentation observed? Annually
Facility is operating properly? Annually

Storm Culverts and Drainage Pipes

Free of trash, debris, and pollutants? Annually
Culvert/pipe is free of obstructions and

St Annually
functioning properly?
Vegeta_ﬂon at the inlet and outlet is properly Annually
maintained?
Culvert/pipe is not damaged (cracked, warped, Annually
corroded, etc.)?

5 -

25% or more of the culvert/pipe structure has Annually

been compromised?
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End Sections

Free of trash, debris, and pollutants?

Semi-Annually

Erosion and/or sedimentation is observed?

Semi-Annually

Rocks at the outlet have not been displaced or
are insufficient?

Semi-Annually

Vegetation is impeding the flow of stormwater
from the structure?

Semi-Annually

Fences, Gates, and Sighage
Fencing and gates are in working order and are
Annually
not damaged?
Signhage is legible and displayed clearly? Annually
Vegetation is maintained to not impede gated
. Annually
access or block signage?
Access Roads
Road surface is free of riling? Annually
Geo-web/grid is not exposed? Annually
Gravel cover is sufficient, and the road has
L Annually
maintained the proper grade?
Erosion and/or sedimentation observed? Annually
Free of trash, debris, and pollutants? Annually
Vegetation is healthy and sufficient ground
; Annually
cover is observed?
Vegetation is mowed to a minimum height of 4
Annually

inches?

Pervious Access Roads

Road surface is free of riling? Annually
Geo-web/grid is not exposed? Annually
Gravel cover is sufficient, and the road has Annuall
maintained the proper grade? Y
Erosion and/or sedimentation observed? Annually
Free of trash, debris, and pollutants? Annually
Vegetation is healthy and sufficient ground

; Annually
cover is observed?
Vegetation is mowed to a minimum height of 4
: Annually
inches?

Gravel Parking Areas

Road surface is free of riling? Annually
Geo-web/grid is not exposed? Annually

Post-Construction Operation and Maintenance (O&M) Manual: Maintenance Inspection Form




Gravel cover is sufficient, and the road has

maintained the proper grade? Annually
Erosion and/or sedimentation observed? Annually
Free of trash, debris, and pollutants? Annually
Vegetation is healthy and sufficient ground Annually
cover is observed?
Vegetation is mowed to a minimum height of 4 Annually
inches?
Gravel Substation Yard

Surface is free of riling? Annually
Gravel cover is sufficient, and has maintained Annually
the proper grade?
Erosion and/or sedimentation observed? Annually
Free of trash, debris, and pollutants? Annually
Vegetation is healthy and sufficient ground
CO\?er is observed? g ’ Annually
Vegetation is mowed to a minimum height of 4

Annually

inches?

Post-Construction Operation and Maintenance (O&M) Manual: Maintenance Inspection Form
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