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Drainage Analysis
for Sharon Middle School

Description of Project

The existing Middle and Elementary School is located on the east side of School Street in Carlisle, MA,
and sits on approximately 23.2 acres of town owned land. The schools are located at 83 School Street
in Carlisle, MA.

The project scope includes the demolition of the existing parking lot/drop-off loop located off of School
Street and the demolition of the existing Spalding classroom building. New construction consists of the
renovations of the existing school buildings, and the addition of approximately 32,000 square feet of
building space, related parking and bus loop facilities, new electrical, storm drain and sewer utilities will
be installed. The existing impervious lot coverage is 279,930 square feet; the proposed construction
will result in a total impervious cover of 289,868 square feet.

Drainage improvements include the installation of hooded deep sump catch basins, oil/grit storm water
quality separators, bio-retention cells, subsurface detention beds and leach pits to enhance storm water
treatment and groundwater recharge.

Study Area

The subject site involves the redevelopment of the existing school campus. The scope of the analysis
consist of areas disturbed by the renovations. The subject area lies southeast of the intersection of
School and Church Street. The majority of the 23.2 acre site slopes in the easterly direction to the
existing resource area located east of the existing middle school building. The area subject to the
analysis, consisting of the building and parking facilities slopes towards the west towards School Street
and north towards Church Street

The area encompassed by this analysis and design includes all onsite areas that will be disturbed by
the proposed construction.

For purpose of design the site was divided into a number of sub-catchment areas. Runoff rates and
storm volumes for both the existing and developed conditions were calculated utilizing the SCS TR-20
method following the rainfall intensity indicated in the Nation Weather Bureau Technical Paper 40 for
analysis of the 2, 10, 25, and 100 year storm frequencies. A common design point was developed,
which encompasses all areas hydrologically disturbed, for a basis of comparison. The majority of the
existing soils on site are hydrologic class C soils.

Existing Condition

The site is divided into four (4) sub-catchments. A description of the sub-catchment is as follows:

Sub-catchment E1

This area is approximately 1.3 acres in size and consists of the existing School Street parking loop,
portions of the Spalding building roof, woods adjacent to School Street and portions of the existing fire
lane/walkways. Storm water from the building roof within this area discharges to grade, which becomes
surface runoff. Surface runoff from this area sheet flows across paved walkways and transitions to
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shallow concentrated flow as it enters the existing parking loop. The runoff flows down the existing
parking lot to School Street, where it flows to the intersection of Church Street. The runoff then flows
easterly down Church Street prior to being intercepted by a series of piped catch basins. The runoff
discharges from the parking area with no flow or water quality attenuation. The majority of the
catchment area corresponds with the Proposed Condition sub-catchment N1 and Nla boundaries to
allow comparison of discharge rates.

Sub-catchment E2

This area is approximately 1.8 acres in size and consists of the existing playground area, woods and
portions of the Spalding building roof runoff. Storm water from the building roof within this area
discharges to grade, which becomes surface runoff. Surface runoff from this area sheet flows across
paved walkways, and transitions to shallow concentrated flow as it enters the existing playground area.
The runoff flows through the play area into a wooded area consisting and light underbrush until it
intersects Church Street. The runoff flows easterly down Church Street prior to being intercepted by a
series of piped catch basins. The majority of the catchment area corresponds with Proposed Condition
sub-catchment N2 boundary to allow comparison of discharge rates.

Sub-catchment E3

This area is approximately 1.2 acres in size and consists of the existing paved play area and portions of
the Spalding, Wilkins and Robbins building roof runoff. Stormwater from the building roofs within this
area discharges at grade, which becomes surface runoff. Surface runoff from this area sheet flows
across landscaped areas and transitions to shallow concentrated flow as it enters the existing paved
play area. The runoff flows through the play area to a piped network of catch basin drain inlets. The
piped network flows to the east into the main parking lot, which ultimately connects to the piped
drainage network in Church Street. No means of flow or water quality attenuation were noted. The
majority of the catchment area corresponds with Proposed Condition sub-catchment N3 and N3a
boundaries to allow comparison of discharge rates.

Sub-catchment E4

This area is approximately 0.8 acres in size and consists of existing paved walkways, existing parking
facilities and landscaped areas. Storm water runoff from this area sheet flows across landscaped areas
and transitions to shallow concentrated flow as it passes the paved walkways. The runoff then flows
through the parking facilities and is direct to the existing piped drainage network, which ultimately
connects to the piped drainage network in Church Street. No means of flow or water quality attenuation
were noted. The majority of the catchment area corresponds with Proposed Condition sub-catchment
N4 boundaries to allow comparison of discharge rates.

Summary of peak runoff rates for the existing catchment areas are as follows.
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Existing Condition Peak Runoff Rate and Storm Volume
Catchment 2-yr 10-yr 25-yr 100-yr
E1 Rate 2.34 3.01 5.01 6.37
(cfs)
E2 Rate 2.10 4.01 5.43 7.22
(ofs) . . . .
E3 Rate 3.43 5.03 6.13 7.46
(o) . . . .
E4 Rate 213 3.23 3.99 491
(cfs)
DP Rate 9.70 1573 | 2002 | 2531
(cfs)

Proposed Condition

The post construction site was divided into six (6) sub-catchments. For the purpose of the analysis the
sub-catchment hydrographs were combined to allow comparison with the existing conditions discharge
rates.

Sub-catchment N1

This area is approximately 0.4 acres in size. The area consists of the woods adjacent to School Street
a small portion of the revised parking loop exit driveway and portions of the existing fire lane/walkways.
Stormwater runoff develops in the wooded area north of the parking lot and sheet flows towards School
Street. The runoff develops into a concentrated flow as it nears School Street. It then flows to School
Street and makes it's way to the intersection of Church Street. The runoff then flows easterly down
Church Street prior to being intercepted by a series of piped catch basins. This runoff will continue to
flow with no peak attenuation.

Sub-catchment Nl1a

This area is approximately 0.5 acres in size. The area consists of the new parking facilities adjacent to
School Street, walkways for the new parking facilities and portions of the fire lane/walkways.
Stormwater runoff develops on the walkway, concentrates as it crosses the parking lot and then enters
a swale. The swale discharges the runoff to a Bioretention pond located east of School Street. The
Bioretention pond provides water quality treatment and provides peak flow attenuation. The runoff is
allowed to overflow onto School Street at a rate lesser than the existing conditions. The runoff then
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flows to School Street and makes it's way to the intersection of Church Street. The runoff then flows
easterly down Church Street prior to being intercepted by a series of piped catch basins. Given the soil
classification of HSG 'C', the Bioretention pond will provide a limited level of groundwater recharge.

Sub-catchment N2

This area is approximately 1.6 acres in size and continues to consists of the existing playground area
and woods. Surface runoff from this area sheet flows across the playground area. shallow. The runoff
concentrates through the play area into a wooded area consisting and light underbrush until it intersects
Church Street. The runoff flows easterly down Church Street prior to being intercepted by a series of
piped catch basins.

Sub-catchment N3

This area is approximately 1.2 acres in size and consists of the new play surface, landscaped areas,
walkways and Spalding, Wilkins and Robbins building roof runoff. Storm water from the building roofs
within this area discharges at grade, which becomes surface runoff. Surface runoff from this area sheet
flows through the landscaped areas and transitions to shallow concentrated flow as it enters the
playground area. The runoff flows through the play area to a new piped network of hooded deep sump
catch basin drain inlets. The piped network flows north to a water quality structure resulting in TSS and
oil removal. The drainage is then piped to a subsurface detention bed. An overflow structure
discharges the stored runoff to the existing piped drainage network in the main parking lot, which
ultimately connects to the piped drainage network in Church Street. At the point of connection to the
existing drainage system, a drain manhole has been set up with the capability of allowing overflow to
discharge to the existing parking lot, where it will flow to nearby existing catch basins for discharge into
the piped drainage network. The revised drainage results in flow and water quality attenuation.

Sub-catchment N3a

This area is approximately 0.3 acres in size and consists of the new paved walkways, new plaza areas
and the building addition roof runoff. The new addition runoff is captured either by roof drains in flat
areas or gutters and downspouts. The roof drains and downspouts pipe the runoff to a subsurface
drainage system which discharges the runoff to two underground leaching pits. Runoff in the plaza is
captured by a Stormceptor water quality drain inlet and discharges to the two leaching pits. The
leaching pits are equipped with a piped overflow, which discharges to the new drainage network
described in Sub-catchment N3. The piped drainage network and leaching pits will provide water
quality treatment, peak flow attenuation and recharge. The recharge volume provided by the leaching
pits is equivalent to 24,200 square feet of impervious cover in HSG 'C' soil per MassDEP regulations.

Sub-catchment N4

This area is approximately 0.7 acres in size and consists of existing paved walkways, existing parking
facilities, landscaped areas and new paved walkways. Storm water runoff from this area sheet flows
across landscaped areas and transitions to shallow concentrated flow as it passes the paved walkways.
The runoff then flows through the parking facilities and is direct to the existing piped drainage network,
which ultimately connects to the piped drainage network in Church Street. This area continues to have
no means of flow or water quality attenuation.
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Summary of peak runoff rates for the proposed catchment areas are as follows.

Developed Condition Peak Runoff Rate and Storm Volume

Catchment 2-yr 10-yr 25-yr 100-yr
Design Point Rate
(N1 & Nia) (cfs) 1.75 291 3.73 4.75
N2 Rate 175 3.49 4.80 6.46
(cfs)
Design Point Rate
(N3 & N3a) (cfs) 3.95 5.73 6.90 8.43
Rate
N4 (cfs) 1.83 2.81 3.48 4.30
DP Rate 9.13 14.71 18.62 23,52
(cfs)

In exception of sub-catchment N3/N3a, the peak runoff rates are reduced for all sub-catchments for the
2, 10, 25 and 100 year storm events. Overall, the analysis indicates that the composite site runoff will
be reduced by 5% for the 2 year storm event, 6.5% for the 10 year storm event, 7% for the 25 year
storm event and 7% for the 100 year storm event.
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Project: Carlisle Schools
Location: Carlisle, MA

Drainage Calculations
Existing Conditions
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Existing Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

Carlisle Schools
Type Il 24-hr 2 YR Rainfall=3.20"

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Runoff

Summary for Subcatchment E1: School Street Parking

234 cfs@ 12.13 hrs, Volume=

0.183 af, Depth> 1.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 YR Rainfall=3.20"

Area (sf) CN Description
23,479 98 Paved parking & roofs
15,246 73 Woods, Fair, HSG C
18,165 74  >75% Grass cover, Good, HSG C
56,890 84 Weighted Average
33,411 Pervious Area
23,479 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0898 0.12 Sheet Flow, A to B
Woods: Light underbrush n=0.400 P2=3.20"
0.1 15 0.0433 3.35 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
0.2 52 0.0340 3.74 Shallow Concentrated Flow, C to D
Paved Kv=20.3 fps
0.1 33 0.1070 5.27 Shallow Concentrated Flow, D to E
Unpaved Kv=16.1 fps
1.6 396 0.0400 4.06 Shallow Concentrated Flow, Eto F
Paved Kv=20.3 fps
8.8 546 Total



3.20"

Carlisle Schools

Type lll 24-hr 2 YR Rainfall

19 20 21 22 23

T
18

T T T
15 16 17

T
14

Hydrograph

Subcatchment E1: School Street Parking

10 11 12 13

A

O
&£ o M

546

0

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
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Carlisle Schools
Existing Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment E2: Northwest Church Street

Runoff = 2.10cfs@ 12.14 hrs, Volume= 0.172 af, Depth> 1.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 YR Rainfall=3.20"

Area (sf) CN Description
7,187 98 Paved parking & roofs
38,463 73 Woods, Fair, HSG C
32,539 74  >75% Grass cover, Good, HSG C
78,189 76  Weighted Average
71,002 Pervious Area
7,187 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0900 0.12 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
1.1 269 0.0680 4.20 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
1.2 138 0.0140 1.90 Shallow Concentrated Flow, C to D

Unpaved Kv=16.1 fps

9.1 457 Total

Subcatchment E2: Northwest Church Street

Hydrograph
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Carlisle Schools

Existing Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Runoff =

Summary for Subcatchment E3: Existing Playing Area

3.43cfs@ 12.09 hrs, Volume= 0.255 af, Depth> 2.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 YR Rainfall=3.20"

Area (sf) CN Description
43,604 98 Paved parking & roofs
8,930 74  >75% Grass cover, Good, HSG C
52,534 94  Weighted Average
8,930 Pervious Area
43,604 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.4 24 0.0420 0.12 Sheet Flow, Ato B
Grass: Dense n=0.240 P2=3.20"
1.9 312 0.0190 2.80 Shallow Concentrated Flow, Bto C
Paved Kv=20.3 fps
0.6 152 0.0090 4.30 3.38 Circular Channel (pipe), Cto D
Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.25
n=0.013 Concrete pipe, straight & clean
0.2 149 0.1069 14.83 11.65 Circular Channel (pipe), Dto E

Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25' n=0.013

6.1 637

Total



3.20"

Carlisle Schools

Type lll 24-hr 2 YR Rainfall

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Existing Conditions

Subcatchment E3: Existing Playing Area
Hydrograph
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Carlisle Schools
Existing Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment E4: Western Play Area/Ex Parking

Runoff = 2.13cfs@ 12.09 hrs, Volume= 0.154 af, Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 YR Rainfall=3.20"

Area (sf) CN Description
24,481 98 Paved parking & roofs
11,108 74 >75% Grass cover, Good, HSG C
35,589 91 Weighted Average
11,108 Pervious Area
24,481 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry, Calculated Value <6 mins: Direct Entry

Subcatchment E4: Western Play Area/Ex Parking

Hydrograph
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Carlisle Schools

Type lll 24-hr 2 YR Rainfall

=3.20"

for 2 YR event

0.764 af

0.0 min

0%, Lag

0.764 af, Atten

0.01 hrs

0.00-24.00 hrs, dt=

Hydrograph

= Outflow

= Inflow
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Summary for Reach DP: Analysis Design Point
Reach DP: Analysis Design Point

5.124 ac, 44.24% Impervious, Inflow Depth > 1.79"

9.70 cfs @ 12.10 hrs, Volume
9.70cfs @ 12.10 hrs, Volume

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Prepared by Garcia, Galuska, DeSousa, Inc.
Routing by Stor-Ind+Trans method, Time Span

Existing Conditions

Inflow Area

Inflow
Outflow
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Existing Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

Carlisle Schools
Type Il 24-hr 10 YR Rainfall=4.50"

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Runoff

Summary for Subcatchment E1: School Street Parking

391cfs@ 12.12 hrs, Volume=

0.306 af, Depth> 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
23,479 98 Paved parking & roofs
15,246 73 Woods, Fair, HSG C
18,165 74  >75% Grass cover, Good, HSG C
56,890 84 Weighted Average
33,411 Pervious Area
23,479 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0898 0.12 Sheet Flow, A to B
Woods: Light underbrush n=0.400 P2=3.20"
0.1 15 0.0433 3.35 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
0.2 52 0.0340 3.74 Shallow Concentrated Flow, C to D
Paved Kv=20.3 fps
0.1 33 0.1070 5.27 Shallow Concentrated Flow, D to E
Unpaved Kv=16.1 fps
1.6 396 0.0400 4.06 Shallow Concentrated Flow, Eto F
Paved Kv=20.3 fps
8.8 546 Total



4.50"

Carlisle Schools

Type lll 24-hr 10 YR Rainfall

Subcatchment E1: School Street Parking

Hydrograph
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Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Existing Conditions
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Carlisle Schools
Existing Conditions Type Il 24-hr 10 YR Rainfall=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment E2: Northwest Church Street

Runoff = 401cfs@ 12.13 hrs, Volume= 0.318 af, Depth> 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
7,187 98 Paved parking & roofs
38,463 73 Woods, Fair, HSG C
32,539 74  >75% Grass cover, Good, HSG C
78,189 76  Weighted Average
71,002 Pervious Area
7,187 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0900 0.12 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
1.1 269 0.0680 4.20 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
1.2 138 0.0140 1.90 Shallow Concentrated Flow, C to D

Unpaved Kv=16.1 fps

9.1 457 Total

Subcatchment E2: Northwest Church Street

Hydrograph
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Carlisle Schools

Existing Conditions Type Il 24-hr 10 YR Rainfall=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Runoff =

Summary for Subcatchment E3: Existing Playing Area

5.03cfs@ 12.09 hrs, Volume= 0.383 af, Depth> 3.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
43,604 98 Paved parking & roofs
8,930 74  >75% Grass cover, Good, HSG C
52,534 94  Weighted Average
8,930 Pervious Area
43,604 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.4 24 0.0420 0.12 Sheet Flow, Ato B
Grass: Dense n=0.240 P2=3.20"
1.9 312 0.0190 2.80 Shallow Concentrated Flow, Bto C
Paved Kv=20.3 fps
0.6 152 0.0090 4.30 3.38 Circular Channel (pipe), Cto D
Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.25
n=0.013 Concrete pipe, straight & clean
0.2 149 0.1069 14.83 11.65 Circular Channel (pipe), Dto E

Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25' n=0.013

6.1 637

Total



4.50"

Carlisle Schools
Type lll 24-hr 10 YR Rainfall

Subcatchment E3: Existing Playing Area
Hydrograph

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Existing Conditions
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Carlisle Schools
Existing Conditions Type Il 24-hr 10 YR Rainfall=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment E4: Western Play Area/Ex Parking

Runoff = 3.23cfs@ 12.09 hrs, Volume= 0.238 af, Depth> 3.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
24,481 98 Paved parking & roofs
11,108 74 >75% Grass cover, Good, HSG C
35,589 91 Weighted Average
11,108 Pervious Area
24,481 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry, Calculated Value <6 mins: Direct Entry

Subcatchment E4: Western Play Area/Ex Parking

Hydrograph
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4.50"

Carlisle Schools

Type lll 24-hr 10 YR Rainfall
0.0 min

for 10 YR event
0%, Lag

0.01 hrs

1.245 af, Atten

1.245 af

0.00-24.00 hrs, dt

Hydrograph

Summary for Reach DP: Analysis Design Point
Reach DP: Analysis Design Point

5.124 ac, 44.24% Impervious, Inflow Depth > 2.92"

15.73 cfs @ 12.10 hrs, Volume
15.73 cfs @ 12.10 hrs, Volume

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Prepared by Garcia, Galuska, DeSousa, Inc.
Routing by Stor-Ind+Trans method, Time Span

Existing Conditions

Inflow Area

Inflow
Outflow
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= Inflow
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Existing Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

Carlisle Schools
Type Il 24-hr 25 YR Rainfall=5.40"

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Runoff

Summary for Subcatchment E1: School Street Parking

501cfs@ 12.12 hrs, Volume=

0.395 af, Depth> 3.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
23,479 98 Paved parking & roofs
15,246 73 Woods, Fair, HSG C
18,165 74  >75% Grass cover, Good, HSG C
56,890 84 Weighted Average
33,411 Pervious Area
23,479 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0898 0.12 Sheet Flow, A to B
Woods: Light underbrush n=0.400 P2=3.20"
0.1 15 0.0433 3.35 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
0.2 52 0.0340 3.74 Shallow Concentrated Flow, C to D
Paved Kv=20.3 fps
0.1 33 0.1070 5.27 Shallow Concentrated Flow, D to E
Unpaved Kv=16.1 fps
1.6 396 0.0400 4.06 Shallow Concentrated Flow, Eto F
Paved Kv=20.3 fps
8.8 546 Total



5.40"

Carlisle Schools

Type Il 24-hr 25 YR Rainfall

Subcatchment E1: School Street Parking

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Existing Conditions
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Existing Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type Il 24-hr 25 YR Rainfall=5.40"

Summary for Subcatchment E2: Northwest Church Street

Runoff =

543 cfs@ 12.13 hrs, Volume=

0.428 af, Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type Il 24-hr 25 Y

R Rainfall=5.40"

Area (sf) CN Description
7,187 98 Paved parking & roofs
38,463 73 Woods, Fair, HSG C
32,539 74  >75% Grass cover, Good, HSG C
78,189 76  Weighted Average
71,002 Pervious Area
7,187 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0900 0.12 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
1.1 269 0.0680 4.20 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
1.2 138 0.0140 1.90 Shallow Concentrated Flow, C to D
Unpaved Kv=16.1 fps
9.1 457 Total
Subcatchment E2: Northwest Church Street
Hydrograph
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Carlisle Schools

Existing Conditions Type Il 24-hr 25 YR Rainfall=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Runoff =

Summary for Subcatchment E3: Existing Playing Area

6.13cfs@ 12.08 hrs, Volume= 0.472 af, Depth> 4.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
43,604 98 Paved parking & roofs
8,930 74  >75% Grass cover, Good, HSG C
52,534 94  Weighted Average
8,930 Pervious Area
43,604 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.4 24 0.0420 0.12 Sheet Flow, Ato B
Grass: Dense n=0.240 P2=3.20"
1.9 312 0.0190 2.80 Shallow Concentrated Flow, Bto C
Paved Kv=20.3 fps
0.6 152 0.0090 4.30 3.38 Circular Channel (pipe), Cto D
Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.25
n=0.013 Concrete pipe, straight & clean
0.2 149 0.1069 14.83 11.65 Circular Channel (pipe), Dto E

Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25' n=0.013

6.1 637

Total



5.40"

Carlisle Schools

Type Il 24-hr 25 YR Rainfall

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Existing Conditions

Subcatchment E3: Existing Playing Area
Hydrograph
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Existing Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type Il 24-hr 25 YR Rainfall=5.40"

Summary for Subcatchment E4: Western Play Area/Ex Parking

Runoff

3.99cfs@ 12.08 hrs, Volume=

0.297 af, Depth> 4.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
24,481 98 Paved parking & roofs
11,108 74 >75% Grass cover, Good, HSG C
35,589 91 Weighted Average
11,108 Pervious Area
24,481 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Calculated Value <6 mins: Direct Entry
Subcatchment E4: Western Play Area/Ex Parking
Hydrograph
- s | e
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Carlisle Schools

Type Il 24-hr 25 YR Rainfall

=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Existing Conditions

Summary for Reach DP: Analysis Design Point

for 25 YR event

5.124 ac, 44.24% Impervious, Inflow Depth > 3.73"

Inflow Area

Inflow
Outflow

1.593 af

20.02cfs @ 12.10 hrs, Volume

0.0 min

0%, Lag

= 1.593 af, Atten

20.02cfs @ 12.10 hrs, Volume

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP: Analysis Design Point

Hydrograph
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T 1 T
15 16 17 18

12 13 14

10 11

Time (hours)



Existing Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

Carlisle Schools
Type 11l 24-hr 100 YR Rainfall=6.50"

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Runoff

Summary for Subcatchment E1: School Street Parking

6.37cfs@ 12.12 hrs, Volume=

0.507 af, Depth> 4.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type 11l 24-hr 100 YR Rainfall=6.50"

Area (sf) CN Description
23,479 98 Paved parking & roofs
15,246 73 Woods, Fair, HSG C
18,165 74  >75% Grass cover, Good, HSG C
56,890 84 Weighted Average
33,411 Pervious Area
23,479 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0898 0.12 Sheet Flow, A to B
Woods: Light underbrush n=0.400 P2=3.20"
0.1 15 0.0433 3.35 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
0.2 52 0.0340 3.74 Shallow Concentrated Flow, C to D
Paved Kv=20.3 fps
0.1 33 0.1070 5.27 Shallow Concentrated Flow, D to E
Unpaved Kv=16.1 fps
1.6 396 0.0400 4.06 Shallow Concentrated Flow, Eto F
Paved Kv=20.3 fps
8.8 546 Total



6.50"

Carlisle Schools

Type 11l 24-hr 100 YR Rainfall

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Existing Conditions

Subcatchment E1: School Street Parking

Hydrograph
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Carlisle Schools
Existing Conditions Type 1l 24-hr 100 YR Rainfall=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment E2: Northwest Church Street

Runoff = 7.22cfs@ 12.13 hrs, Volume= 0.570 af, Depth> 3.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type 11l 24-hr 100 YR Rainfall=6.50"

Area (sf) CN Description
7,187 98 Paved parking & roofs
38,463 73 Woods, Fair, HSG C
32,539 74  >75% Grass cover, Good, HSG C
78,189 76  Weighted Average
71,002 Pervious Area
7,187 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0900 0.12 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
1.1 269 0.0680 4.20 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
1.2 138 0.0140 1.90 Shallow Concentrated Flow, C to D

Unpaved Kv=16.1 fps

9.1 457 Total

Subcatchment E2: Northwest Church Street

Hydrograph
1 wmm |
| pemathrioove |
«}-Rainfall=6.50"------—:a Lo
.| Runoff Area=78,189sf ( |

s | Runoff Volume=0.570af ||

| RunoffDepthozar |

"~ .| Flow Length=457" [} |
| Te=9.amin [}
1CN=76 Y
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Carlisle Schools

Existing Conditions Type 1l 24-hr 100 YR Rainfall=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Runoff =

Summary for Subcatchment E3: Existing Playing Area

7.46 cfs @ 12.08 hrs, Volume= 0.582 af, Depth> 5.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type 11l 24-hr 100 YR Rainfall=6.50"

Area (sf) CN Description
43,604 98 Paved parking & roofs
8,930 74  >75% Grass cover, Good, HSG C
52,534 94  Weighted Average
8,930 Pervious Area
43,604 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.4 24 0.0420 0.12 Sheet Flow, Ato B
Grass: Dense n=0.240 P2=3.20"
1.9 312 0.0190 2.80 Shallow Concentrated Flow, Bto C
Paved Kv=20.3 fps
0.6 152 0.0090 4.30 3.38 Circular Channel (pipe), Cto D
Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.25
n=0.013 Concrete pipe, straight & clean
0.2 149 0.1069 14.83 11.65 Circular Channel (pipe), Dto E

Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25' n=0.013

6.1 637

Total



6.50"

Carlisle Schools

Type 11l 24-hr 100 YR Rainfall

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Existing Conditions

Subcatchment E3: Existing Playing Area
Hydrograph
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Carlisle Schools
Existing Conditions Type 1l 24-hr 100 YR Rainfall=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment E4: Western Play Area/Ex Parking

Runoff = 491 cfs@ 12.08 hrs, Volume= 0.371 af, Depth> 5.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type 11l 24-hr 100 YR Rainfall=6.50"

Area (sf) CN Description

24,481 98 Paved parking & roofs
11,108 74 >75% Grass cover, Good, HSG C

35,589 91 Weighted Average

11,108 Pervious Area
24,481 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Calculated Value <6 mins: Direct Entry

Subcatchment E4: Western Play Area/Ex Parking

Hydrograph
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Carlisle Schools

Type 11l 24-hr 100 YR Rainfall

6.50"

for 100 YR event

2.029 af

Summary for Reach DP: Analysis Design Point

5.124 ac, 44.24% Impervious, Inflow Depth > 4.75"

25.31cfs @ 12.10 hrs, Volume

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Existing Conditions

Inflow Area
Inflow

0.0 min

0%, Lag

= 2.029 af, Atten

25.31cfs @ 12.10 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP: Analysis Design Point
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GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Project: Carlisle Schools
Location: Carlisle, MA

Drainage Calculations
Developed Conditions

e ]

TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com



Runoff to S¢chool Street
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Parking Lot Swale

Q—l——

5

Bioretention Pond

(v )—

School Street
Point

q—a_

DP1

Runoff to School Street sign

Reach

&
£

Play |Area Roof & Gutter Drainage

t——

DMH#5

<]—r

P
bﬁ

SDB#1

Subsurface Detention Leach
Bed

ing Pits

q—m—‘P—
4——7

£

—

N3 DP

()

Northwest Church Street

OCS#1 N3 Design Point  EX. Parking Area

DP

Analysis Design Paint

Drainage Diagram for Proposed Conditions
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HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
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Proposed Conditions
Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type Il 24-hr 2 YR Rainfall=3.20"

Runoff

Summary for Subcatchment N1: Runoff to School Street

0.65cfs@ 12.10 hrs, Volume=

0.048 af, Depth> 1.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 YR Rainfall=3.20"

Area (ac) CN Description
0.097 98 Paved parking & roofs
0.136 73 Woods, Fair, HSG C
0.202 74  >75% Grass cover, Good, HSG C
0.435 79 Weighted Average
0.338 Pervious Area
0.097 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.9 50 0.1240 0.14 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
0.3 82 0.0700 4.26 Shallow Concentrated Flow, Bto C
Unpaved Kv=16.1 fps
0.7 164 0.0400 4.06 Shallow Concentrated Flow, Cto D
Paved Kv=20.3 fps
6.9 296 Total
Subcatchment N1: Runoff to School Street
Hydrograph
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment Nla: Runoff to School Street

Runoff = 1.17cfs @ 12.09 hrs, Volume= 0.084 af, Depth> 2.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 YR Rainfall=3.20"

Area (sf) CN Description

13,024 98 Paved parking & roofs
348 73 Woods, Fair, HSG C
7,667 74  >75% Grass cover, Good, HSG C

21,039 89 Weighted Average

8,015 Pervious Area
13,024 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment Nl1a: Runoff to School Street

Hydrograph
S S S 117 cfs
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‘| Rainfall=3.20"
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Runoff Volume=0.084 af
Runoff Depth>2.08"
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Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type Il 24-hr 2 YR Rainfall=3.20"

Summary for Reach R1: Parking Lot Swale

Inflow Area =
Inflow = 1.17 cfs
Outflow = 1.17 cfs

0.483 ac, 61.90% Impervious,

@ 12.09 hrs, Volume=
@ 12.10 hrs, Volume=

Inflow Depth > 2.08"
0.084 af
0.084 af, Atten=0%, Lag= 1.0 min

for 2 YR event

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.55 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 1.09 fps, Avg. Travel Time= 1.9 min

Peak Storage= 41 cf @ 12.09 hrs, Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 23.89 cfs

1.00' x 1.00' deep channel,

n= 0.025 Earth, grassed & winding

Side Slope Z-value= 2.0/ Top Width= 5.00'

Length= 125.0' Slope= 0.0400 '/
Inlet Invert= 232.00", Outlet Invert= 227.00'

Reach R1: Parking Lot Swale
Hydrograph
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Flow (cfs)
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 2P: Bioretention Pond

Inflow Area = 0.483 ac, 61.90% Impervious, Inflow Depth > 2.08" for 2 YR event
Inflow = 1.17cfs @ 12.10 hrs, Volume= 0.084 af

Outflow = 1.12cfs @ 12.13 hrs, Volume= 0.067 af, Atten=4%, Lag= 1.5 min
Discarded = 0.00cfs @ 12.13 hrs, Volume= 0.004 af

Primary = 1.11cfs @ 12.13 hrs, Volume= 0.062 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=225.57" @ 12.13 hrs Surf.Area= 647 sf Storage= 889 cf

Plug-Flow detention time= 118.6 min calculated for 0.067 af (80% of inflow)
Center-of-Mass det. time= 41.7 min ( 853.6 - 811.9)

Volume Invert Avail.Storage Storage Description
#1 221.7%' 1,484 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
221.75 0 0.0 0 0 0
222.00 9 13.6 1 1 15
223.00 90 38.1 42 43 119
224.00 251 63.3 164 207 328
225.00 484 88.2 361 568 638
226.00 787 110.0 629 1,198 996
226.33 950 124.2 286 1,484 1,263
Device Routing Invert Outlet Devices
#1  Primary 225.33' 4.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 221.75" 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.00 cfs @ 12.13 hrs HW=225.57" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=1.11 cfs @ 12.13 hrs HW=225.57" (Free Discharge)
* 1-Broad-Crested Rectangular Weir (Weir Controls 1.11 cfs @ 1.16 fps)



3.20"

Carlisle Schools

Type lll 24-hr 2 YR Rainfall

Pond 2P: Bioretention Pond
Hydrograph

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions
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3.20"

Carlisle Schools

Type lll 24-hr 2 YR Rainfall
0.0 min

for 2 YR event
0%, Lag

0.01 hrs

0.111 af, Atten

0.111 af

0.00-24.00 hrs, dt

Reach DP1: School Street Design Point
Hydrograph

Summary for Reach DP1: School Street Design Point
0.918 ac, 43.14% Impervious, Inflow Depth > 1.45"

1.75cfs @ 12.12 hrs, Volume
1.75cfs @ 12.12 hrs, Volume

Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
Routing by Stor-Ind+Trans method, Time Span

Inflow Area

Inflow
Outflow

= Inflow
= Outflow
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N2: Northwest Church Street

Runoff = 1.75cfs @ 12.13 hrs, Volume= 0.143 af, Depth> 1.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 YR Rainfall=3.20"

Area (sf) CN Description
784 98 Paved parking & roofs
36,024 73 Woods, Fair, HSG C
32,191 74 >75% Grass cover, Good, HSG C

* 3,006 89 Porous Pavement Fire Lane
72,005 74  Weighted Average
71,221 Pervious Area
784 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.1 50 0.0800 0.12 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
0.8 229 0.0800 4.55 Shallow Concentrated Flow, Bto C
Unpaved Kv=16.1 fps
0.4 42 0.0140 1.90 Shallow Concentrated Flow, Cto D

Unpaved Kv=16.1 fps

8.3 321 Total

Subcatchment N2: Northwest Church Street

Hydrograph
N N R T [175¢cts

Type lll 24-hr 2 YR
Rainfall=3.20"

Runoff Area=72,006 sf
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N3: Play Area

Runoff = 3.25cfs@ 12.11 hrs, Volume= 0.253 af, Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 YR Rainfall=3.20"

Area (sf) CN Description
41,936 98 Paved parking & roofs
12,226 74 >75% Grass cover, Good, HSG C
54,162 93 Weighted Average
12,226 Pervious Area
41,936 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.4 35 0.0180 0.09 Sheet Flow, Ato B
Grass: Dense n=0.240 P2=3.20"
0.2 46 0.0250 3.21 Shallow Concentrated Flow, Bto C
Paved Kv=20.3 fps
1.2 186 0.0160 2.57 Shallow Concentrated Flow, Cto D

Paved Kv=20.3 fps

7.8 267 Total

Subcatchment N3: Play Area

Hydrograph
R ==
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Carlisle Schools

Type lll 24-hr 2 YR Rainfall

=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

Summary for Reach R2: DMH#5

for 2 YR event

0.253 af

1.243 ac, 77.43% Impervious, Inflow Depth > 2.44"

3.25cfs@ 12.11 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag

= 0.253 af, Atten

3.25cfs@ 12.11 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach R2: DMH#5

Hydrograph

= Inflow
= Outflow
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond SDB#1: Subsurface Detention Bed

Inflow Area = 1.243 ac, 77.43% Impervious, Inflow Depth > 2.44" for 2 YR event
Inflow = 3.25cfs@ 12.11 hrs, Volume= 0.253 af

Outflow = 3.13cfs@ 12.13 hrs, Volume= 0.253 af, Atten=4%, Lag= 1.5 min
Primary = 3.13cfs@ 12.13 hrs, Volume= 0.253 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=227.74' @ 12.13 hrs Surf.Area= 0.015 ac Storage= 0.012 af

Plug-Flow detention time= 4.0 min calculated for 0.253 af (100% of inflow)
Center-of-Mass det. time= 3.3 min ( 796.9 - 793.5)

Volume Invert Avail.Storage Storage Description
#1 226.73' 0.021 af 24.0"D x 41.00'L (7) 24" HDPE Pipe Lateralsx 7
#2 226.73' 0.003 af 24.0"D x 22.31'L (2) 24" HDPE Pipe Headersx 2
0.024 af Total Available Storage
Device Routing Invert Outlet Devices
#1  Primary 226.73" 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#2  Primary 227.25" 8.0" Vert. Orifice/Grate X 3.00 C=0.600

Primary OutFlow Max=3.12 cfs @ 12.13 hrs HW=227.74' (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.16 cfs @ 4.42 fps)
2=0rifice/Grate (Orifice Controls 1.96 cfs @ 2.38 fps)

Pond SDB#1: Subsurface Detention Bed

Hydrograph
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond OCS1: OCS#1

Inflow Area = 1.243 ac, 77.43% Impervious, Inflow Depth > 2.44" for 2 YR event
Inflow = 3.13cfs@ 12.13 hrs, Volume= 0.253 af

Outflow = 3.13cfs@ 12.13 hrs, Volume= 0.252 af, Atten=0%, Lag= 0.1 min
Primary = 3.13cfs@ 12.13 hrs, Volume= 0.252 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=226.06' @ 12.13 hrs Surf.Area= 17 sf Storage= 35 cf

Plug-Flow detention time= 2.2 min calculated for 0.252 af (100% of inflow)
Center-of-Mass det. time= 1.0 min ( 797.9 - 796.9)

Volume Invert Avail.Storage Storage Description
#1 223.98' 76 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
223.98 17 0 0
228.43 17 76 76
Device Routing Invert Outlet Devices
#1  Primary 225.10' 18.0" x 4.3'long 18" HDPE CPP, square edge headwall, Ke=0.500

Outlet Invert= 225.00' S=0.0233'/' Cc=0.900 n=0.012

Primary OutFlow Max=3.12 cfs @ 12.13 hrs HW=226.06' (Free Discharge)
1=18" HDPE (Barrel Controls 3.12 cfs @ 3.73 fps)



3.20"

Carlisle Schools

Type lll 24-hr 2 YR Rainfall

Hydrograph

Pond OCS1: OCS#1

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions
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Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type Il 24-hr 2 YR Rainfall=3.20"

Runoff

Summary for Subcatchment N3a: Roof & Gutter Drainage

0.90cfs @ 12.08 hrs, Volume=

0.068 af, Depth> 2.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 YR Rainfall=3.20"

Area (sf) CN Description
12,153 98 Paved parking & roofs
871 74 >75% Grass cover, Good, HSG C
13,024 96 Weighted Average
871 Pervious Area
12,153 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment N3a: Roof & Gutter Drainage
Hydrograph
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T A [osocs |

Flow (cfs)

Type Il 24-nr 2
Rainfall=3.20"
Runoff Area=13,024 sf
Runoff Volume=0.068 af
Runoff Depth>2.75
Tc=6.0 min
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond LP1-2: Leaching Pits

Inflow Area = 0.299 ac, 93.31% Impervious, Inflow Depth > 2.75" for 2 YR event
Inflow = 0.90cfs @ 12.08 hrs, Volume= 0.068 af

Outflow = 0.88cfs @ 12.10 hrs, Volume= 0.055 af, Atten=2%, Lag= 1.1 min
Discarded = 0.00cfs@ 4.47 hrs, Volume= 0.003 af

Primary = 0.87cfs @ 12.10 hrs, Volume= 0.052 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=231.15" @ 12.10 hrs Surf.Area= 0.007 ac Storage= 0.015 af

Plug-Flow detention time= 121.7 min calculated for 0.055 af (81% of inflow)
Center-of-Mass det. time= 48.5 min ( 822.0 - 773.5)

Volume Invert  Avail.Storage Storage Description
#1 227.19' 0.010 af 14.00'D x 5.17'H Gravel x 2
0.037 af Overall - 0.011 af Embedded = 0.026 af x 40.0% Voids
#2 227.86' 0.009 af 8.00'D x 4.00'H Leaching Pit Structurex 2 Inside #1

0.011 af Overall - 4.0" Wall Thickness = 0.009 af
0.020 af Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 227.19' 0.270 in/hr Exfiltration over Surface area
#2  Primary 230.60" 12.0" x 171.4'long 12" HDPE

CMP, projecting, no headwall, Ke=0.900
Outlet Invert= 225.00' S=0.0327 /' Cc=0.900 n=0.012

iscarded OutFlow Max=0.00 cfs @ 4.47 hrs HW=227.24' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=0.87 cfs @ 12.10 hrs HW=231.15" (Free Discharge)
2=12" HDPE (Inlet Controls 0.87 cfs @ 1.99 fps)



Carlisle Schools

Type lll 24-hr 2 YR Rainfall

=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

Pond LP1-2: Leaching Pits

Hydrograph
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3.20"

Carlisle Schools

Type lll 24-hr 2 YR Rainfall
0.0 min

for 2 YR event
0%, Lag

0.01 hrs

0.304 af, Atten

0.304 af

0.00-24.00 hrs, dt

Summary for Reach N3 DP: N3 Design Point

1.542 ac, 80.51% Impervious, Inflow Depth > 2.37"

3.95cfs@ 12.13 hrs, Volume
3.95cfs@ 12.13 hrs, Volume

Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
Routing by Stor-Ind+Trans method, Time Span

Inflow Area

Inflow
Outflow

= Inflow
= Outflow

14 15 16 17 18 19 20

Hydrograph

Reach N3 DP: N3 Design Point
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 2 YR Rainfall=3.20"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N4: Ex. Parking Area

Runoff = 1.83cfs @ 12.09 hrs, Volume= 0.131 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 YR Rainfall=3.20"

Area (sf) CN Description
21,562 98 Paved parking & roofs
697 73 Woods, Fair, HSG C
9,365 74  >75% Grass cover, Good, HSG C
31,624 90 Weighted Average
10,062 Pervious Area
21,562 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry, Calculated Value <6 mins: Direct Entry

Subcatchment N4: Ex. Parking Area

Hydrograph
wpelaehi2ve |
Rainfall=3.20*
Runoff Area=31,624sf |
z | Runoff Volume=0.131af (
| Runottoeptozaz |
"~ | Tc=6.0min N
N0\

Time (hours)



3.20"

Carlisle Schools

Type lll 24-hr 2 YR Rainfall
0.0 min

for 2 YR event
0%, Lag

0.01 hrs

0.689 af, Atten

0.689 af

0.00-24.00 hrs, dt

Hydrograph
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Summary for Reach DP: Analysis Design Point
4.839 ac, 44.44% Impervious, Inflow Depth > 1.71"
Reach DP: Analysis Design Point

9.13cfs @ 12.12 hrs, Volume
9.13cfs@ 12.12 hrs, Volume

Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
Routing by Stor-Ind+Trans method, Time Span

Inflow Area

Inflow
Outflow

= Inflow
= Outflow
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Carlisle Schools
Proposed Conditions Type Il 24-hr 10 YR Rainfall=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N1: Runoff to School Street

Runoff = 1.17cfs @ 12.10 hrs, Volume= 0.086 af, Depth> 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (ac) CN Description
0.097 98 Paved parking & roofs
0.136 73 Woods, Fair, HSG C
0.202 74  >75% Grass cover, Good, HSG C
0.435 79 Weighted Average
0.338 Pervious Area
0.097 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.9 50 0.1240 0.14 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
0.3 82 0.0700 4.26 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
0.7 164 0.0400 4.06 Shallow Concentrated Flow, C to D

Paved Kv=20.3 fps

6.9 296 Total

Subcatchment N1: Runoff to School Street

Hydrograph
S oI

Type Ill 24-hr 10 YR
9 Rainfall=450" |

Flow (cfs)

Runoff Depth>2.37
Flow Length=296'
Tc=6.9 min

Time (hours)



Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type Il 24-hr 10 YR Rainfall=4.50"

Runoff =

Summary for Subcatchment Nla: Runoff to School Street

1.82cfs @ 12.09 hrs, Volume=

0.132 af, Depth> 3.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
13,024 98 Paved parking & roofs
348 73 Woods, Fair, HSG C
7,667 74  >75% Grass cover, Good, HSG C
21,039 89 Weighted Average
8,015 Pervious Area
13,024 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment N1la: Runoff to School Street
Hydrograph
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Proposed Conditions
Prepared by Garcia, Galuska, DeSousa, Inc.

Carlisle Schools
Type Il 24-hr 10 YR Rainfall=4.50"

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Reach R1: Parking Lot Swale

Inflow Area =
Inflow
Outflow

1.82cfs @ 12.09 hrs, Volume=
1.82cfs @ 12.10 hrs, Volume=

0.483 ac, 61.90% Impervious, Inflow Depth > 3.29"

for 10 YR event
0.132 af
0.132 af, Atten=0%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Max. Velocity= 4.03 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.23 fps, Avg. Travel Time= 1.7 min

Peak Storage= 56 cf @ 12.09 hrs, Average Depth at Peak Storage= 0.29'

Bank-Full Depth= 1.00", Capacity at Bank-Full= 23.89 cfs

1.00' x 1.00' deep channel, n=0.025 Earth, grassed & winding

Side Slope Z-value= 2.0/ Top Width= 5.00'
Length= 125.0' Slope= 0.0400 '/
Inlet Invert= 232.00', Outlet Invert=227.00'

Reach R1: Parking Lot Swale

R
T =

nflow Area=0483ac [
Avg.Depth=029' |
vaxvel-403fps |
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Carlisle Schools
Proposed Conditions Type Il 24-hr 10 YR Rainfall=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 2P: Bioretention Pond

Inflow Area = 0.483 ac, 61.90% Impervious, Inflow Depth > 3.29" for 10 YR event
Inflow = 1.82cfs @ 12.10 hrs, Volume= 0.132 af

Outflow = 1.76 cfs @ 12.12 hrs, Volume= 0.115 af, Atten= 3%, Lag= 1.3 min
Discarded = 0.00cfs@ 12.12 hrs, Volume= 0.004 af

Primary = 1.76 cfs @ 12.12 hrs, Volume= 0.111 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=225.65' @ 12.12 hrs Surf.Area= 672 sf Storage= 942 cf

Plug-Flow detention time= 90.3 min calculated for 0.115 af (87% of inflow)
Center-of-Mass det. time= 32.6 min ( 831.4 - 798.8)

Volume Invert Avail.Storage Storage Description
#1 221.7%' 1,484 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
221.75 0 0.0 0 0 0
222.00 9 13.6 1 1 15
223.00 90 38.1 42 43 119
224.00 251 63.3 164 207 328
225.00 484 88.2 361 568 638
226.00 787 110.0 629 1,198 996
226.33 950 124.2 286 1,484 1,263
Device Routing Invert Outlet Devices
#1  Primary 225.33' 4.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 221.75" 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.00 cfs @ 12.12 hrs HW=225.65" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=1.75 cfs @ 12.12 hrs HW=225.65" (Free Discharge)
* 1-Broad-Crested Rectangular Weir (Weir Controls 1.75 cfs @ 1.37 fps)



4.50"

Carlisle Schools

Type lll 24-hr 10 YR Rainfall

Pond 2P: Bioretention Pond
Hydrograph

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

— Discarded
= Primary

= Inflow
= Outflow
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Carlisle Schools

Type lll 24-hr 10 YR Rainfall

=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

Summary for Reach DP1: School Street Design Point

for 10 YR event

0.918 ac, 43.14% Impervious, Inflow Depth > 2.57"

Inflow Area
Inflow

= 0%, Lag= 0.0 min

0.197 af, Atten

0.197 af

291 cfs@ 12.11 hrs, Volume
291 cfs@ 12.11 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP1: School Street Design Point
Hydrograph

= Inflow
= Outflow
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Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools

Type 1l 24-hr 10 YR Rainfall=4.50"

Runoff

Summary for Subcatchment N2: Northwest Church Street

3.49cfs@ 12.12 hrs, Volume=

0.271 af, Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
784 98 Paved parking & roofs
36,024 73 Woods, Fair, HSG C
32,191 74 >75% Grass cover, Good, HSG C
* 3,006 89 Porous Pavement Fire Lane
72,005 74  Weighted Average
71,221 Pervious Area
784 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.1 50 0.0800 0.12 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
0.8 229 0.0800 4.55 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
0.4 42 0.0140 1.90 Shallow Concentrated Flow, Cto D
Unpaved Kv=16.1 fps
8.3 321 Total
Subcatchment N2: Northwest Church Street
Hydrograph
33333333333E3.45cfs‘11333333333-m
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Carlisle Schools
Proposed Conditions Type Il 24-hr 10 YR Rainfall=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N3: Play Area

Runoff = 482cfs@ 12.11 hrs, Volume= 0.384 af, Depth> 3.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
41,936 98 Paved parking & roofs
12,226 74 >75% Grass cover, Good, HSG C
54,162 93 Weighted Average
12,226 Pervious Area
41,936 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.4 35 0.0180 0.09 Sheet Flow, Ato B
Grass: Dense n=0.240 P2=3.20"
0.2 46 0.0250 3.21 Shallow Concentrated Flow, Bto C
Paved Kv=20.3 fps
1.2 186 0.0160 2.57 Shallow Concentrated Flow, Cto D

Paved Kv=20.3 fps

7.8 267 Total

Subcatchment N3: Play Area

Hydrograph
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4.50"

Carlisle Schools

Type lll 24-hr 10 YR Rainfall
0.0 min

for 10 YR event
0%, Lag

0.01 hrs

0.384 af, Atten

0.384 af

0.00-24.00 hrs, dt

Reach R2: DMH#5

Hydrograph

Summary for Reach R2: DMH#5
1.243 ac, 77.43% Impervious, Inflow Depth > 3.70"
482cfs@ 12.11 hrs, Volume

482cfs@ 12.11 hrs, Volume

Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
Routing by Stor-Ind+Trans method, Time Span

Inflow Area
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Outflow
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Carlisle Schools
Proposed Conditions Type Il 24-hr 10 YR Rainfall=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond SDB#1: Subsurface Detention Bed

Inflow Area = 1.243 ac, 77.43% Impervious, Inflow Depth > 3.70" for 10 YR event
Inflow = 482cfs@ 12.11 hrs, Volume= 0.384 af

Outflow = 455cfs @ 12.14 hrs, Volume= 0.383 af, Atten=5%, Lag= 1.8 min
Primary = 455cfs@ 12.14 hrs, Volume= 0.383 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=227.99' @ 12.14 hrs Surf.Area= 0.015 ac Storage= 0.016 af

Plug-Flow detention time= 3.7 min calculated for 0.383 af (100% of inflow)
Center-of-Mass det. time= 3.1 min ( 785.5 - 782.4)

Volume Invert Avail.Storage Storage Description
#1 226.73' 0.021 af 24.0"D x 41.00'L (7) 24" HDPE Pipe Lateralsx 7
#2 226.73' 0.003 af 24.0"D x 22.31'L (2) 24" HDPE Pipe Headersx 2
0.024 af Total Available Storage
Device Routing Invert Outlet Devices
#1  Primary 226.73" 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#2  Primary 227.25" 8.0" Vert. Orifice/Grate X 3.00 C=0.600

Primary OutFlow Max=4.55 cfs @ 12.14 hrs HW=227.99' (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.32 cfs @ 5.04 fps)
2=0rifice/Grate (Orifice Controls 3.23 cfs @ 3.09 fps)

Pond SDB#1: Subsurface Detention Bed
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Inflow Area
‘| Peak Elev=227.99'
| Storage
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g |
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Carlisle Schools
Proposed Conditions Type Il 24-hr 10 YR Rainfall=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond OCS1: OCS#1

Inflow Area = 1.243 ac, 77.43% Impervious, Inflow Depth > 3.70" for 10 YR event
Inflow = 455cfs@ 12.14 hrs, Volume= 0.383 af

Outflow = 455cfs @ 12.14 hrs, Volume= 0.383 af, Atten=0%, Lag= 0.0 min
Primary = 455cfs@ 12.14 hrs, Volume= 0.383 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=226.31' @ 12.14 hrs Surf.Area= 17 sf Storage= 40 cf

Plug-Flow detention time= 1.6 min calculated for 0.383 af (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 786.3 - 785.5)

Volume Invert Avail.Storage Storage Description
#1 223.98' 76 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
223.98 17 0 0
228.43 17 76 76
Device Routing Invert Outlet Devices
#1  Primary 225.10' 18.0" x 4.3'long 18" HDPE CPP, square edge headwall, Ke=0.500

Outlet Invert= 225.00' S=0.0233'/' Cc=0.900 n=0.012

Primary OutFlow Max=4.55 cfs @ 12.14 hrs HW=226.31' (Free Discharge)
1=18" HDPE (Barrel Controls 4.55 cfs @ 4.08 fps)



4.50"

Carlisle Schools

Type lll 24-hr 10 YR Rainfall

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

Pond OCS1: OCS#1

Hydrograph

= Inflow
= Primary

p—
—

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

(sy0) mo4

/N B
34

PN -

14

(o]

Time (hours)



Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type Il 24-hr 10 YR Rainfall=4.50"

Summary for Subcatchment N3a: Roof & Gutter Drainage

Runoff

1.29cfs @ 12.08 hrs, Volume=

0.100 af, Depth> 4.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
12,153 98 Paved parking & roofs
871 74 >75% Grass cover, Good, HSG C
13,024 96 Weighted Average
871 Pervious Area
12,153 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment N3a: Roof & Gutter Drainage
Hydrograph
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Carlisle Schools
Proposed Conditions Type Il 24-hr 10 YR Rainfall=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond LP1-2: Leaching Pits

Inflow Area = 0.299 ac, 93.31% Impervious, Inflow Depth > 4.03" for 10 YR event
Inflow = 1.29cfs @ 12.08 hrs, Volume= 0.100 af

Outflow = 1.26 cfs @ 12.10 hrs, Volume= 0.087 af, Atten=2%, Lag= 1.0 min
Discarded = 0.00cfs@ 3.31 hrs, Volume= 0.003 af

Primary = 1.26 cfs @ 12.10 hrs, Volume= 0.084 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=231.28' @ 12.10 hrs Surf.Area= 0.007 ac Storage= 0.016 af

Plug-Flow detention time= 100.8 min calculated for 0.087 af (87% of inflow)
Center-of-Mass det. time= 42.0 min ( 806.4 - 764.4)

Volume Invert  Avail.Storage Storage Description
#1 227.19' 0.010 af 14.00'D x 5.17'H Gravel x 2
0.037 af Overall - 0.011 af Embedded = 0.026 af x 40.0% Voids
#2 227.86' 0.009 af 8.00'D x 4.00'H Leaching Pit Structurex 2 Inside #1

0.011 af Overall - 4.0" Wall Thickness = 0.009 af
0.020 af Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 227.19' 0.270 in/hr Exfiltration over Surface area
#2  Primary 230.60" 12.0" x 171.4'long 12" HDPE

CMP, projecting, no headwall, Ke=0.900
Outlet Invert= 225.00' S=0.0327 /' Cc=0.900 n=0.012

iscarded OutFlow Max=0.00 cfs @ 3.31 hrs HW=227.24' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=1.26 cfs @ 12.10 hrs HW=231.28" (Free Discharge)
2=12" HDPE (Inlet Controls 1.26 cfs @ 2.22 fps)



4.50"

Carlisle Schools

Type lll 24-hr 10 YR Rainfall

Pond LP1-2: Leaching Pits
Hydrograph

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions
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4.50"

Carlisle Schools

Type lll 24-hr 10 YR Rainfall
0.0 min

for 10 YR event
0%, Lag

0.01 hrs

0.467 af, Atten

0.467 af

0.00-24.00 hrs, dt

Hydrograph

Summary for Reach N3 DP: N3 Design Point
Reach N3 DP: N3 Design Point

1.542 ac, 80.51% Impervious, Inflow Depth > 3.63"

5.73cfs @ 12.13 hrs, Volume
573 cfs @ 12.13 hrs, Volume

Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
Routing by Stor-Ind+Trans method, Time Span
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Carlisle Schools
Proposed Conditions Type Il 24-hr 10 YR Rainfall=4.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N4: Ex. Parking Area

Runoff = 281lcfs@ 12.09 hrs, Volume= 0.205 af, Depth> 3.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.50"

Area (sf) CN Description
21,562 98 Paved parking & roofs
697 73 Woods, Fair, HSG C
9,365 74  >75% Grass cover, Good, HSG C
31,624 90 Weighted Average
10,062 Pervious Area
21,562 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry, Calculated Value <6 mins: Direct Entry

Subcatchment N4: Ex. Parking Area

Hydrograph
1T [EEs]

Type lll 24-nr 10 YR
Rainfall=4.50"
Runoff Volume=0.205 af
Runoff Depth>3.39"

Flow (cfs)

Tc=6.0 min
qen=0

Time (hours)



4.50"

Carlisle Schools

Type lll 24-hr 10 YR Rainfall
0.0 min

for 10 YR event
0%, Lag

0.01 hrs

1.140 af, Atten

1.140 af

0.00-24.00 hrs, dt

Hydrograph

Summary for Reach DP: Analysis Design Point
Reach DP: Analysis Design Point

4.839 ac, 44.44% Impervious, Inflow Depth > 2.83"

14.71 cfs @ 12.11 hrs, Volume
1471 cfs @ 12.11 hrs, Volume

Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
Routing by Stor-Ind+Trans method, Time Span

Inflow Area

Inflow
Outflow
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Carlisle Schools
Proposed Conditions Type Il 24-hr 25 YR Rainfall=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N1: Runoff to School Street

Runoff = 156 cfs @ 12.10 hrs, Volume= 0.114 af, Depth> 3.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area (ac) CN Description
0.097 98 Paved parking & roofs
0.136 73 Woods, Fair, HSG C
0.202 74  >75% Grass cover, Good, HSG C
0.435 79 Weighted Average
0.338 Pervious Area
0.097 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.9 50 0.1240 0.14 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
0.3 82 0.0700 4.26 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
0.7 164 0.0400 4.06 Shallow Concentrated Flow, C to D

Paved Kv=20.3 fps

6.9 296 Total

Subcatchment N1: Runoff to School Street

Type Il 2411 25 YR
Rainfall=5.40"
Runoff Area=0.435 ac

Hydrograph
S =]

: :| Runoff Volume=0.114af | |
. | RunoffDepth>s.14” || i
" | Flow Length=296¢' || |
reseomin ||
en-ro |
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Carlisle Schools
Proposed Conditions Type Il 24-hr 25 YR Rainfall=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment Nla: Runoff to School Street

Runoff = 227cfs@ 12.09 hrs, Volume= 0.167 af, Depth> 4.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description

13,024 98 Paved parking & roofs
348 73 Woods, Fair, HSG C
7,667 74  >75% Grass cover, Good, HSG C

21,039 89 Weighted Average

8,015 Pervious Area
13,024 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment Nl1a: Runoff to School Street

Hydrograph
A N [zz7cs |

Type Il 24-hr 25 YR
Rainfall=5.40"
Runoff Area=21,039 sf
Runoff Volume=0.167 af
Runoff Depth>4.15"

Flow (cfs)
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Carlisle Schools
Proposed Conditions Type Il 24-hr 25 YR Rainfall=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Reach R1: Parking Lot Swale

Inflow Area = 0.483 ac, 61.90% Impervious, Inflow Depth > 4.15" for 25 YR event
Inflow = 2.27 cfs@ 12.09 hrs, Volume= 0.167 af
Outflow = 227cfs@ 12.10 hrs, Volume= 0.167 af, Atten=0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.29 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.31 fps, Avg. Travel Time= 1.6 min

Peak Storage= 66 cf @ 12.09 hrs, Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 23.89 cfs

1.00' x 1.00' deep channel, n=0.025 Earth, grassed & winding
Side Slope Z-value= 2.0/ Top Width= 5.00'

Length= 125.0' Slope= 0.0400 '/

Inlet Invert= 232.00', Outlet Invert=227.00'

Reach R1: Parking Lot Swale
Hydrograph

= Inflow
= Outflow

Inflow Area;O 483

Flow (cfs)
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Carlisle Schools
Proposed Conditions Type Il 24-hr 25 YR Rainfall=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 2P: Bioretention Pond

Inflow Area = 0.483 ac, 61.90% Impervious, Inflow Depth > 4.15" for 25 YR event
Inflow = 2.27 cfs@ 12.10 hrs, Volume= 0.167 af

Outflow = 2.20cfs@ 12.12 hrs, Volume= 0.150 af, Atten= 3%, Lag= 1.2 min
Discarded = 0.00cfs@ 12.12 hrs, Volume= 0.005 af

Primary = 2.20cfs@ 12.12 hrs, Volume= 0.145 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=225.70' @ 12.12 hrs Surf.Area= 687 sf Storage= 974 cf

Plug-Flow detention time= 78.7 min calculated for 0.150 af (90% of inflow)
Center-of-Mass det. time= 29.6 min ( 821.9 - 792.3)

Volume Invert Avail.Storage Storage Description
#1 221.7%' 1,484 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
221.75 0 0.0 0 0 0
222.00 9 13.6 1 1 15
223.00 90 38.1 42 43 119
224.00 251 63.3 164 207 328
225.00 484 88.2 361 568 638
226.00 787 110.0 629 1,198 996
226.33 950 124.2 286 1,484 1,263
Device Routing Invert Outlet Devices
#1  Primary 225.33' 4.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 221.75" 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.00 cfs @ 12.12 hrs HW=225.70" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=2.19 cfs @ 12.12 hrs HW=225.70" (Free Discharge)
* 1-Broad-Crested Rectangular Weir (Weir Controls 2.19 cfs @ 1.50 fps)



Carlisle Schools

Type Il 24-hr 25 YR Rainfall

=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

Pond 2P: Bioretention Pond

Hydrograph
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Carlisle Schools

Type Il 24-hr 25 YR Rainfall

=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

Summary for Reach DP1: School Street Design Point

for 25 YR event

0.918 ac, 43.14% Impervious, Inflow Depth > 3.39"

Inflow Area
Inflow

= 0%, Lag= 0.0 min

0.259 af, Atten

0.259 af

3.73cfs@ 12.11 hrs, Volume
3.73cfs@ 12.11 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP1: School Street Design Point
Hydrograph

= Inflow
= Outflow
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Carlisle Schools
Proposed Conditions Type Il 24-hr 25 YR Rainfall=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N2: Northwest Church Street

Runoff = 480cfs@ 12.12 hrs, Volume= 0.370 af, Depth> 2.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
784 98 Paved parking & roofs
36,024 73 Woods, Fair, HSG C
32,191 74 >75% Grass cover, Good, HSG C

* 3,006 89 Porous Pavement Fire Lane
72,005 74  Weighted Average
71,221 Pervious Area
784 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.1 50 0.0800 0.12 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
0.8 229 0.0800 4.55 Shallow Concentrated Flow, Bto C
Unpaved Kv=16.1 fps
0.4 42 0.0140 1.90 Shallow Concentrated Flow, Cto D

Unpaved Kv=16.1 fps

8.3 321 Total

Subcatchment N2: Northwest Church Street

Hydrograph
weemoenzsve |
J Rainfall=s.40" |
| Runoft Area=72008s |
s :| Runoff Volume=0.370af |} |
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Proposed Conditions
Prepared by Garcia, Galuska, DeSousa, Inc.

Carlisle Schools
Type Il 24-hr 25 YR Rainfall=5.40"

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Runoff

Summary for Subcatchment N3: Play Area

589 cfs@ 12.11 hrs, Volume=

0.475 af, Depth> 4.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
41,936 98 Paved parking & roofs
12,226 74 >75% Grass cover, Good, HSG C
54,162 93 Weighted Average
12,226 Pervious Area
41,936 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.4 35 0.0180 0.09 Sheet Flow, Ato B
Grass: Dense n=0.240 P2=3.20"
0.2 46 0.0250 3.21 Shallow Concentrated Flow, Bto C
Paved Kv=20.3 fps
1.2 186 0.0160 2.57 Shallow Concentrated Flow, Cto D
Paved Kv=20.3 fps
7.8 267 Total
Subcatchment N3: Play Area
Hydrograph
Typelll24hr25NR:::::::::::::::
| Rainfall=s.40" |
:RunoffArea_541623f3
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5.40"

Carlisle Schools

Type Il 24-hr 25 YR Rainfall

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

Summary for Reach R2: DMH#5

for 25 YR event

1.243 ac, 77.43% Impervious, Inflow Depth > 4.59"

Inflow Area
Inflow

0.0 min

0%, Lag

0.475 af
0.475 af, Atten

5.89cfs @ 12.11 hrs, Volume
5.89cfs@ 12.11 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

= Outflow

= Inflow

Reach R2: DMH#5

Hydrograph
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Carlisle Schools
Proposed Conditions Type Il 24-hr 25 YR Rainfall=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond SDB#1: Subsurface Detention Bed

Inflow Area = 1.243 ac, 77.43% Impervious, Inflow Depth > 4.59" for 25 YR event
Inflow = 5.89cfs@ 12.11 hrs, Volume= 0.475 af

Outflow = 550cfs @ 12.14 hrs, Volume= 0.475 af, Atten=7%, Lag= 2.0 min
Primary = 550cfs @ 12.14 hrs, Volume= 0.475 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=228.23' @ 12.14 hrs Surf.Area= 0.013 ac Storage= 0.019 af

Plug-Flow detention time= 3.6 min calculated for 0.475 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 780.0 - 776.9)

Volume Invert Avail.Storage Storage Description
#1 226.73' 0.021 af 24.0"D x 41.00'L (7) 24" HDPE Pipe Lateralsx 7
#2 226.73' 0.003 af 24.0"D x 22.31'L (2) 24" HDPE Pipe Headersx 2
0.024 af Total Available Storage
Device Routing Invert Outlet Devices
#1  Primary 226.73" 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#2  Primary 227.25" 8.0" Vert. Orifice/Grate X 3.00 C=0.600

Primary OutFlow Max=5.50 cfs @ 12.14 hrs HW=228.23" (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.45 cfs @ 5.55 fps)
2=0rifice/Grate (Orifice Controls 4.05 cfs @ 3.86 fps)

Pond SDB#1: Subsurface Detention Bed

= Inflow

S I e T T T T T T T Ty T T T e i = Primary
|

| Inflow Area=1.243 ac
{ Peak Elev=028.03
Storage=0.019 af

Flow (cfs)

20 21 22 23 24
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Carlisle Schools
Proposed Conditions Type Il 24-hr 25 YR Rainfall=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond OCS1: OCS#1

Inflow Area = 1.243 ac, 77.43% Impervious, Inflow Depth > 4.58" for 25 YR event
Inflow = 550cfs @ 12.14 hrs, Volume= 0.475 af

Outflow = 550cfs @ 12.14 hrs, Volume= 0.474 af, Atten=0%, Lag= 0.0 min
Primary = 550cfs @ 12.14 hrs, Volume= 0.474 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=226.47' @ 12.14 hrs Surf.Area= 17 sf Storage= 42 cf

Plug-Flow detention time= 1.3 min calculated for 0.474 af (100% of inflow)
Center-of-Mass det. time= 0.7 min ( 780.6 - 780.0)

Volume Invert Avail.Storage Storage Description
#1 223.98' 76 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
223.98 17 0 0
228.43 17 76 76
Device Routing Invert Outlet Devices
#1  Primary 225.10' 18.0" x 4.3'long 18" HDPE CPP, square edge headwall, Ke=0.500

Outlet Invert= 225.00' S=0.0233'/' Cc=0.900 n=0.012

Primary OutFlow Max=5.50 cfs @ 12.14 hrs HW=226.47" (Free Discharge)
1=18" HDPE (Barrel Controls 5.50 cfs @ 4.28 fps)



5.40"

Carlisle Schools

Type Il 24-hr 25 YR Rainfall

Hydrograph

Pond OCS1: OCS#1

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions
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Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type Il 24-hr 25 YR Rainfall=5.40"

Runoff

Summary for Subcatchment N3a: Roof & Gutter Drainage

156 cfs @ 12.08 hrs, Volume=

0.123 af, Depth> 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area

(sf)

CN Description

12,

153
871

98
74

Paved parking & roofs
>75% Grass cover, Good, HSG C

(min)

13,

12,

Tc Length
(feet)

024
871
153

96 Weighted Average
Pervious Area

Impervious Area

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

Flow (cfs)

6.0

Direct Entry,

Subcatchment N3a: Roof & Gutter

Hydrograph

Drainage
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Type Il 24-nr 25 YR |
Rainfall=5.40"
Runoff Area=13,024 sf
| Runoff Volume=0.123 af
Runoff Depth>4.93'
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Carlisle Schools
Proposed Conditions Type Il 24-hr 25 YR Rainfall=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond LP1-2: Leaching Pits

Inflow Area = 0.299 ac, 93.31% Impervious, Inflow Depth > 4.93" for 25 YR event
Inflow = 156cfs @ 12.08 hrs, Volume= 0.123 af

Outflow = 1.53cfs @ 12.10 hrs, Volume= 0.110 af, Atten=2%, Lag= 1.0 min
Discarded = 0.00cfs@ 2.79 hrs, Volume= 0.003 af

Primary = 1.53cfs @ 12.10 hrs, Volume= 0.106 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=231.37' @ 12.10 hrs Surf.Area= 0.007 ac Storage= 0.016 af

Plug-Flow detention time= 90.4 min calculated for 0.109 af (89% of inflow)
Center-of-Mass det. time= 38.8 min ( 798.8 - 760.0)

Volume Invert  Avail.Storage Storage Description
#1 227.19' 0.010 af 14.00'D x 5.17'H Gravel x 2
0.037 af Overall - 0.011 af Embedded = 0.026 af x 40.0% Voids
#2 227.86' 0.009 af 8.00'D x 4.00'H Leaching Pit Structurex 2 Inside #1

0.011 af Overall - 4.0" Wall Thickness = 0.009 af
0.020 af Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 227.19' 0.270 in/hr Exfiltration over Surface area
#2  Primary 230.60" 12.0" x 171.4'long 12" HDPE

CMP, projecting, no headwall, Ke=0.900
Outlet Invert= 225.00' S=0.0327 /' Cc=0.900 n=0.012

iscarded OutFlow Max=0.00 cfs @ 2.79 hrs HW=227.24' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=1.53 cfs @ 12.10 hrs HW=231.37" (Free Discharge)
2=12" HDPE (Inlet Controls 1.53 cfs @ 2.36 fps)



5.40"

Carlisle Schools

Type Il 24-hr 25 YR Rainfall

Pond LP1-2: Leaching Pits
Hydrograph

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions
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_5.40"

Carlisle Schools

Type Il 24-hr 25 YR Rainfall
0.0 min

for 25 YR event
0%, Lag

0.01 hrs

0.580 af, Atten

0.580 af

0.00-24.00 hrs, dt

Hydrograph

Summary for Reach N3 DP: N3 Design Point
Reach N3 DP: N3 Design Point

1.542 ac, 80.51% Impervious, Inflow Depth > 4.52"

6.90cfs @ 12.13 hrs, Volume
6.90cfs @ 12.13 hrs, Volume

Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
Routing by Stor-Ind+Trans method, Time Span
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Carlisle Schools
Proposed Conditions Type Il 24-hr 25 YR Rainfall=5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N4: Ex. Parking Area

Runoff = 3.48cfs@ 12.08 hrs, Volume= 0.258 af, Depth> 4.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 YR Rainfall=5.40"

Area (sf) CN Description
21,562 98 Paved parking & roofs
697 73 Woods, Fair, HSG C
9,365 74  >75% Grass cover, Good, HSG C
31,624 90 Weighted Average
10,062 Pervious Area
21,562 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry, Calculated Value <6 mins: Direct Entry

Subcatchment N4: Ex. Parking Area

Hydrograph
BN ==
Typemaanr2syR [

’| Rainfall=5.40"
Runoff Area=3té2ast |

¢ | Runoff Volume=0.258af ( |

- | RunoffDepth>aze” |

" | Tes6Omin [\ ]
0
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Carlisle Schools

Type Il 24-hr 25 YR Rainfall

5.40"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

Summary for Reach DP: Analysis Design Point

for 25 YR event

4.839 ac, 44.44% Impervious, Inflow Depth > 3.64"

Inflow Area
Inflow

1.467 af

18.62 cfs @ 12.11 hrs, Volume

0.0 min

0%, Lag=

= 1.467 af, Atten

18.62cfs @ 12.11 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP: Analysis Design Point

Hydrograph

= Outflow

= Inflow
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 100 YR Rainfall=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N1: Runoff to School Street

Runoff = 2.03cfs@ 12.10 hrs, Volume= 0.149 af, Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type 11l 24-hr 100 YR Rainfall=6.50"

Area (ac) CN Description
0.097 98 Paved parking & roofs
0.136 73 Woods, Fair, HSG C
0.202 74  >75% Grass cover, Good, HSG C
0.435 79 Weighted Average
0.338 Pervious Area
0.097 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.9 50 0.1240 0.14 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
0.3 82 0.0700 4.26 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
0.7 164 0.0400 4.06 Shallow Concentrated Flow, C to D

Paved Kv=20.3 fps

6.9 296 Total

Subcatchment N1: Runoff to School Street
Hydrograph
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Proposed Conditions
Prepared by Garcia, Galuska, DeSousa, Inc.

Carlisle Schools
Type 11l 24-hr 100 YR Rainfall=6.50"

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment Nla: Runoff to School Street

Runoff = 2.82cfs@ 12.08 hrs, Volume=

0.210 af, Depth> 5.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type 11l 24-hr 100 YR Rainfall=6.50"

Area (sf) CN Description
13,024 98 Paved parking & roofs
348 73 Woods, Fair, HSG C
7,667 74  >75% Grass cover, Good, HSG C
21,039 89 Weighted Average
8,015 Pervious Area
13,024 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment N1la: Runoff to School Street
Hydrograph
Type lll 24-hr 100YR |
Rainfall=6.50" ¢ |
.| Runoff Area=21,039sf |
s | Runoff Volume=0.210af (
: | Runoff Depth>5.22"
Tc=6.0min )}
qCN=89
T s A e T a1 1 13 1 1 11 1 15 20 o1 2 25 o
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 100 YR Rainfall=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Reach R1: Parking Lot Swale

Inflow Area = 0.483 ac, 61.90% Impervious, Inflow Depth > 5.22" for 100 YR event
Inflow = 2.82cfs@ 12.08 hrs, Volume= 0.210 af
Outflow = 281lcfs@ 12.10 hrs, Volume= 0.210 af, Atten=0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.55 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.41 fps, Avg. Travel Time= 1.5 min

Peak Storage= 77 cf @ 12.09 hrs, Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 23.89 cfs

1.00' x 1.00' deep channel, n=0.025 Earth, grassed & winding
Side Slope Z-value= 2.0/ Top Width= 5.00'

Length= 125.0' Slope= 0.0400 '/

Inlet Invert= 232.00', Outlet Invert=227.00'

Reach R1: Parking Lot Swale
Hydrograph
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 100 YR Rainfall=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond 2P: Bioretention Pond

Inflow Area = 0.483 ac, 61.90% Impervious, Inflow Depth > 5.21" for 100 YR event
Inflow = 2.8lcfs@ 12.10 hrs, Volume= 0.210 af

Outflow = 2.75cfs@ 12.12 hrs, Volume= 0.193 af, Atten=2%, Lag= 1.1 min
Discarded = 0.00cfs@ 12.12 hrs, Volume= 0.005 af

Primary = 274 cfs@ 12.12 hrs, Volume= 0.188 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=225.75' @ 12.12 hrs Surf.Area= 704 sf Storage= 1,011 cf

Plug-Flow detention time= 68.7 min calculated for 0.193 af (92% of inflow)
Center-of-Mass det. time= 26.9 min ( 813.0 - 786.1)

Volume Invert Avail.Storage Storage Description
#1 221.7%' 1,484 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
221.75 0 0.0 0 0 0
222.00 9 13.6 1 1 15
223.00 90 38.1 42 43 119
224.00 251 63.3 164 207 328
225.00 484 88.2 361 568 638
226.00 787 110.0 629 1,198 996
226.33 950 124.2 286 1,484 1,263
Device Routing Invert Outlet Devices
#1  Primary 225.33' 4.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 221.75" 0.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.00 cfs @ 12.12 hrs HW=225.75" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=2.73 cfs @ 12.12 hrs HW=225.75" (Free Discharge)
* 1-Broad-Crested Rectangular Weir (Weir Controls 2.73 cfs @ 1.63 fps)



6.50"

Carlisle Schools

Type 11l 24-hr 100 YR Rainfall

Pond 2P: Bioretention Pond
Hydrograph

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions
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Carlisle Schools

Type 11l 24-hr 100 YR Rainfall

=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

Summary for Reach DP1: School Street Design Point

for 100 YR event

0.918 ac, 43.14% Impervious, Inflow Depth > 4.41"

Inflow Area
Inflow
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Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP1: School Street Design Point
Hydrograph
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Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type 11l 24-hr 100 YR Rainfall=6.50"

Summary for Subcatchment N2: Northwest Church Street

Runoff

6.46 cfs @ 12.12 hrs, Volume=

0.496 af, Depth> 3.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type 11l 24-hr 100 YR Rainfall=6.50"

Area (sf) CN Description
784 98 Paved parking & roofs
36,024 73 Woods, Fair, HSG C
32,191 74 >75% Grass cover, Good, HSG C
* 3,006 89 Porous Pavement Fire Lane
72,005 74  Weighted Average
71,221 Pervious Area
784 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.1 50 0.0800 0.12 Sheet Flow, Ato B
Woods: Light underbrush n=0.400 P2=3.20"
0.8 229 0.0800 4.55 Shallow Concentrated Flow, B to C
Unpaved Kv=16.1 fps
0.4 42 0.0140 1.90 Shallow Concentrated Flow, Cto D
Unpaved Kv=16.1 fps
8.3 321 Total
Subcatchment N2: Northwest Church Street
Hydrograph
T Emw | ==
o il'fypelll24 hr 100YR
| Rainfall=650" |
5_ e e e A A A e e
| Runoff Area=72,005 sf e
z .| Runoff Volume=0.49%6af |
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Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type 11l 24-hr 100 YR Rainfall=6.50"

Runoff

7.20cfs@ 12.11 hrs, Volume=

Summary for Subcatchment N3: Play Area

0.588 af, Depth> 5.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type 11l 24-hr 100 YR Rainfall=6.50"

Area (sf) CN Description
41,936 98 Paved parking & roofs
12,226 74 >75% Grass cover, Good, HSG C
54,162 93 Weighted Average
12,226 Pervious Area
41,936 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.4 35 0.0180 0.09 Sheet Flow, Ato B
Grass: Dense n=0.240 P2=3.20"
0.2 46 0.0250 3.21 Shallow Concentrated Flow, Bto C
Paved Kv=20.3 fps
1.2 186 0.0160 2.57 Shallow Concentrated Flow, Cto D
Paved Kv=20.3 fps
7.8 267 Total
Subcatchment N3: Play Area
Hydrograph
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6.50"

Carlisle Schools

Type 11l 24-hr 100 YR Rainfall
0.0 min

for 100 YR event
0%, Lag

0.01 hrs

0.588 af, Atten

0.588 af

0.00-24.00 hrs, dt

Reach R2: DMH#5

Hydrograph

Summary for Reach R2: DMH#5
1.243 ac, 77.43% Impervious, Inflow Depth > 5.67"

7.20cfs @ 12.11 hrs, Volume
7.20cfs @ 12.11 hrs, Volume

Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
Routing by Stor-Ind+Trans method, Time Span

Inflow Area

Inflow
Outflow
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 100 YR Rainfall=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond SDB#1: Subsurface Detention Bed

Inflow Area = 1.243 ac, 77.43% Impervious, Inflow Depth > 5.67" for 100 YR event
Inflow = 7.20cfs @ 12.11 hrs, Volume= 0.588 af

Outflow = 6.74cfs @ 12.14 hrs, Volume= 0.587 af, Atten=6%, Lag= 2.0 min
Primary = 6.74 cfs @ 12.14 hrs, Volume= 0.587 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=228.60' @ 12.14 hrs Surf.Area= 0.007 ac Storage= 0.023 af

Plug-Flow detention time= 3.5 min calculated for 0.587 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 774.7 - 771.7)

Volume Invert Avail.Storage Storage Description
#1 226.73' 0.021 af 24.0"D x 41.00'L (7) 24" HDPE Pipe Lateralsx 7
#2 226.73' 0.003 af 24.0"D x 22.31'L (2) 24" HDPE Pipe Headersx 2
0.024 af Total Available Storage
Device Routing Invert Outlet Devices
#1  Primary 226.73" 4.0" Vert. Orifice/Grate X 3.00 C=0.600
#2  Primary 227.25" 8.0" Vert. Orifice/Grate X 3.00 C=0.600

Primary OutFlow Max=6.74 cfs @ 12.14 hrs HW=228.60" (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.65 cfs @ 6.29 fps)
2=0rifice/Grate (Orifice Controls 5.09 cfs @ 4.86 fps)

Pond SDB#1: Subsurface Detention Bed

Hydrograph
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 100 YR Rainfall=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond OCS1: OCS#1

Inflow Area = 1.243 ac, 77.43% Impervious, Inflow Depth > 5.67" for 100 YR event
Inflow = 6.74 cfs @ 12.14 hrs, Volume= 0.587 af

Outflow = 6.74cfs @ 12.14 hrs, Volume= 0.587 af, Atten=0%, Lag= 0.0 min
Primary = 6.74 cfs @ 12.14 hrs, Volume= 0.587 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=226.67' @ 12.14 hrs Surf.Area= 17 sf Storage= 46 cf

Plug-Flow detention time= 1.1 min calculated for 0.586 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 775.3 - 774.7)

Volume Invert Avail.Storage Storage Description
#1 223.98' 76 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
223.98 17 0 0
228.43 17 76 76
Device Routing Invert Outlet Devices
#1  Primary 225.10' 18.0" x 4.3'long 18" HDPE CPP, square edge headwall, Ke=0.500

Outlet Invert= 225.00' S=0.0233'/' Cc=0.900 n=0.012

Primary OutFlow Max=6.74 cfs @ 12.14 hrs HW=226.67" (Free Discharge)
1=18" HDPE (Barrel Controls 6.74 cfs @ 4.52 fps)



6.50"

Carlisle Schools

Type 11l 24-hr 100 YR Rainfall

Hydrograph

Pond OCS1: OCS#1

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
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Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Carlisle Schools
Type 11l 24-hr 100 YR Rainfall=6.50"

Runoff

Summary for Subcatchment N3a: Roof & Gutter Drainage

1.89cfs @ 12.08 hrs, Volume=

0.150 af, Depth> 6.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type 11l 24-hr 100 YR Rainfall=6.50"

Area (sf) CN Description
12,153 98 Paved parking & roofs
871 74 >75% Grass cover, Good, HSG C
13,024 96 Weighted Average
871 Pervious Area
12,153 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment N3a: Roof & Gutter Drainage
Hydrograph
Type lll 24-hr 100YR |
Rainfall=6.50" | R
Runoff Area=13,024sf |
z | Runoff Volume=0.150af |
: + Runoff Depth>6.02* |
Tc=6.0 min | I
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Carlisle Schools
Proposed Conditions Type 1l 24-hr 100 YR Rainfall=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Pond LP1-2: Leaching Pits

Inflow Area = 0.299 ac, 93.31% Impervious, Inflow Depth > 6.02" for 100 YR event
Inflow = 1.89cfs @ 12.08 hrs, Volume= 0.150 af

Outflow = 1.85cfs @ 12.10 hrs, Volume= 0.137 af, Atten=2%, Lag= 1.0 min
Discarded = 0.00cfs@ 2.34 hrs, Volume= 0.004 af

Primary = 1.85cfs @ 12.10 hrs, Volume= 0.133 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=231.48' @ 12.10 hrs Surf.Area= 0.007 ac Storage= 0.017 af

Plug-Flow detention time= 80.6 min calculated for 0.137 af (91% of inflow)
Center-of-Mass det. time= 35.5 min ( 791.5 - 756.0)

Volume Invert  Avail.Storage Storage Description
#1 227.19' 0.010 af 14.00'D x 5.17'H Gravel x 2
0.037 af Overall - 0.011 af Embedded = 0.026 af x 40.0% Voids
#2 227.86' 0.009 af 8.00'D x 4.00'H Leaching Pit Structurex 2 Inside #1

0.011 af Overall - 4.0" Wall Thickness = 0.009 af
0.020 af Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 227.19' 0.270 in/hr Exfiltration over Surface area
#2  Primary 230.60" 12.0" x 171.4'long 12" HDPE

CMP, projecting, no headwall, Ke=0.900
Outlet Invert= 225.00' S=0.0327 /' Cc=0.900 n=0.012

iscarded OutFlow Max=0.00 cfs @ 2.34 hrs HW=227.24' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=1.85 cfs @ 12.10 hrs HW=231.48" (Free Discharge)
2=12" HDPE (Inlet Controls 1.85 cfs @ 2.52 fps)
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Type 11l 24-hr 100 YR Rainfall

Pond LP1-2: Leaching Pits
Hydrograph

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
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6.50"

Carlisle Schools

Type 11l 24-hr 100 YR Rainfall
0.0 min

for 100 YR event
0%, Lag

0.01 hrs

0.720 af, Atten

0.720 af

0.00-24.00 hrs, dt

Hydrograph

Summary for Reach N3 DP: N3 Design Point
Reach N3 DP: N3 Design Point

1.542 ac, 80.51% Impervious, Inflow Depth > 5.60"
8.43cfs@ 12.13 hrs, Volume

8.43cfs@ 12.13 hrs, Volume

Proposed Conditions

Prepared by Garcia, Galuska, DeSousa, Inc.

HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC
Routing by Stor-Ind+Trans method, Time Span

Inflow Area

Inflow
Outflow
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Carlisle Schools

Proposed Conditions Type 1l 24-hr 100 YR Rainfall=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment N4: Ex. Parking Area

Runoff 430cfs@ 12.08 hrs, Volume= 0.322 af, Depth> 5.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type 11l 24-hr 100 YR Rainfall=6.50"

Area (sf) CN Description
21,562 98 Paved parking & roofs
697 73 Woods, Fair, HSG C
9,365 74 >75% Grass cover, Good, HSG C
31,624 90 Weighted Average
10,062 Pervious Area
21,562 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Calculated Value <6 mins: Direct Entry
Subcatchment N4: Ex. Parking Area
Hydrograph
- Emms | [
.| Type Il 24-hr 100 YR RO O T O
Rainfall=6.50" I
.| Runoff Area=31,62: bbb
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Carlisle Schools

Type 11l 24-hr 100 YR Rainfall

=6.50"

Prepared by Garcia, Galuska, DeSousa, Inc.
HydroCAD® 8.50 s/n 001076 © 2007 HydroCAD Software Solutions LLC

Proposed Conditions

Summary for Reach DP: Analysis Design Point

for 100 YR event

4.839 ac, 44.44% Impervious, Inflow Depth > 4.65"

Inflow Area
Inflow

= 0%, Lag= 0.0 min

1.876 af, Atten

1.876 af

23.52cfs @ 12.11 hrs, Volume
23.52cfs @ 12.11 hrs, Volume

Outflow

0.01 hrs

0.00-24.00 hrs, dt=

Routing by Stor-Ind+Trans method, Time Span

Reach DP: Analysis Design Point

Hydrograph

= Inflow
= Outflow

T T T T T Y T
17 18

12 13 14

24

19 20 21 22 23

15 16

10 11

Time (hours)



GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Project: Carlisle Schools
Location: Carlisle, MA

TSS Removal Worksheet
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TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com



GARCIA GALUSKA DESOUSA

Consulting Engineers

370 Faunce Corner Road, Dartmouth, MA 02747-1217
508-998-5700 FAX 508-998-0883 e-mail: info@g-g-d.com

TSS Removal Worksheet
Project: Carlisle Schools Project Loc.: Carlisle, MA
Architect: HMFH Architects Project No.: 83101801.00
Date: 8/16/2010 Sht. No. 1of1
By: NCK Chk. By: CMG
Play Area
A B C D E
BMP TSS Removal Starting Amount Remaing
Rate TSS Removed (BxC) Load (C-D)
DSCB 0.25 1.00 0.25 0.75
WQI 0.25 0.75 0.19 0.56
Total TSS Removal= 0.44
Church Street Parking
A B C D E
BMP TSS Removal Starting Amount Remaing
Rate TSS Removed (BxC) Load (C-D)
WQS 0.50 1.00 0.50 0.50
BIO 0.90 0.50 0.45 0.05
Total TSS Removal= 0.95
Entry/Roof
A B C D E
BMP TSS Removal Starting Amount Remaing
Rate TSS Removed (BxC) Load (C-D)
STC 0.52 1.00 0.52 0.48
LP 0.80 0.48 0.38 0.10
Total TSS Removal= 0.90
Legend:

SW=sweeping; DSCB=deep sump catch basin; LP=Leaching Pit; IT=infiltration trench; IB=infiltration basin;
WQS=water quality swale; WQI=water quality inlet; EDP=extended detention pond; RB=retention basin;
CW=constructed wetland; SF=sediment forebay; DC=drainage channel; DP=Detention Pond;
BIO=bioretention cell; STC = Stormceptor; POR = Porous Pavement



GARCIA GALUSKA DESOUSA
Consulting Engineers
370 Faunce Corner Road, Dartmouth, MA 02747-1217

508-998-5700 FAX 508-998-0883 e-mail: info@g-g-d.com

Water Quality Structure Worksheet

Project: Carlisle Schools Project Loc.: Carlisle, MA
Architect: HMFH Architects Project No.: 83101801.00
Date: 8/4/2010 Sht. No. 1of1
By: NCK Chk. By: CMG
*Location*
A B C D E
Structure bntrb. Imp. Aff[ Volume Req. Volume Req. QFirst Flush
(acres) (ft)) (gallons) (ft'/s)

WQS#1 0.96 384.8 2878.3 0.91

V=(400 ft’/ acre)(Contributing Impervious Area)
Q=(c)(i)(A ) = (0.95)(1)(Contributing Impervious Area)



GARCIA GALUSKA DESOUSA

Consulting Engineers
370 Faunce Corner Road, Dartmouth, MA 02747-1217
508-998-5700 FAX 508-998-0883 e-mail: info@g-g-d.com

Stormceptor Structures Contributing Areas

Project: Carlisle Schools

Architect: HMFH Architects

Date: 8/16/2010

By: NCK Chk. By: CMG

Water Quality Stormceptor Contributing
Paved Area
Structure Model
(Acres)

CB#4 STC 4501 0.09
CB#5 STC 4501 0.09

Project Loc.:
Project No.:

Carlisle, MA

83101801.00

Sht. No. 1of1



Massachusetts Stormwater Handbook

Table TSS

TSS Removal Efficiencies for Best Management Practices

Best Management Practice
(BMP)

TSS Removal Efficiency

Non-Structural Pretreatment BMPs

Street Sweeping

|O-10%, See Volume 2, Chapter 1.

Structural Pretreatment BMPs

Deep Sump Catch Basins

25% only if used for pretreatment and only if off-line

Oil Grit Separator

25% only if used for pretreatment and only if off-line

Proprietary Separators

Varies — see Volume 2, Chapter 4.

Sediment Forebays

25% if used for pretreatment

\Vegetated filter strips

10% if at least 25 feet wide, 45% if at least 50 feet wide

Treatment BMPs

Bioretention Areas including
rain gardens

90% provided it is combined with adequate pretreatment

Constructed Stormwater
Wetlands

80% provided it is combined with a sediment forebay

Extended Dry Detention Basins

50% provided it is combined with a sediment forebay

Gravel Wetlands

80% provided it is combined with a sediment forebay

Proprietary Media Filters

Varies — see Volume 2, Chapter 4

Sand/Organic Filters

80% provided it is combined with sediment forebay

Treebox filter

80% provided it is combined with adequate pretreatment

\Wet Basins

80% provided it is combined with sediment forebay

Conveyance

Drainage Channels

For conveyance only. No TSS Removal credit.

Grass Channels (formerly
biofilter swales)

50% if combined with sediment forebay or equivalent

Water Quality Swale —
wet & dry

70% provided it is combined with sediment forebay or equivalent

Infiltration BMPs

Dry Wells

80% for runoff from non-metal roofs; may also be used for runoff from metal
roofs but only if metal roof is not located within a Zone Il, or IWPA or at an
industrial site

Infiltration Basins & Infiltration
Trenches

80% provided it is combined with adequate pretreatment (sediment forebay or
vegetated filter strip, grass channel, water quality swale) prior to infiltration

Leaching Catch Basins

80% provided a deep sump catch basin is used for pretreatment

Subsurface Structure

80% provided they are combined with one or more pretreatment BMPs prior
to infiltration.

Other BMPs

Dry Detention Basins

For peak rate attenuation only. No TSS Removal credit.

Green Roofs

See Volume 2. Chapter 2. May reduce required water quality volume. No
TSS Removal Credit.

Porous Pavement

80% if designed to prevent runon and with adequate storage capacity.
Limited to uses identified in Volume 2, Chapter 2.

Rain Barrels and Cisterns

May reduce required water quality volume. No TSS Removal Credit.

Volume 1: Overview of Massachusetts Stormwater Standards

Chapter 1 Page 11




Fact Sheet #4

Stormwater Technology:

Stormceptor
(Hydro Conduit, formerly CSR New England Pipe)

Revised February 2003

The Stormceptor Fact Sheet is one in a series of fact sheets for stormwater technologies and related perfor-
mance evaluations, which are undertaken by the Massachusetts STrategic Envirotechnology Partnership (STEP).

The STEP evaluation entitled, Technology Assessment, Stormceptor CSR New England Pipe, January 1998 is the
information source for this fact sheet. When a more thorough understanding of a system is required, the full Technology
Assessment should be reviewed. Copies are available for downloading from the STEP Web site (www.STEPSITE.org/)
or by contacting the STEP Program (Phone: 617/626/1197, FAX: 617/626/1180, email: linda.benevides@state.ma.us). This
fact sheet is subject to future updates as additional performance information becomes available.

Description/Definition

Stormceptor is a prefabricated, underground unit that
separates oils, grease, and sediment from stormwater
runoff when installed with an existing or new pipe
conveyance system. The unit is divided into two cham-
bers—a treatment and a flow bypass chamber. During
typical storm events, runoff is directed by the inflow weir
through a drop pipe into the lower treatment chamber
where sediment, oil, and grease are separated from the
flow by gravity. The bypass chamber is designed to
convey excess stormwater, which overtops the inflow
weir, through the system without treatment.

Equipment and Sizing

The on-line Stormceptor units are available in eight
sizes ranging from six and twelve feet in diameter with
capacities of 900 to 7200 gallons. Since issuing the STEP
assessment in 1998, the manufacturer has expanded the
Stormceptor product line to include a storm drain inlet
(STC 450i) and three units (Models STC 11000, STC
13000, and STC16000). These systems are not included
in the STEP evaluation. Users and decision-makers may
require additional field test results and new data for these
new systems in order to accept performance ratings,
particularly if they are higher than those reported in the
STEP technology assessment and this fact sheet.

Stormceptor units are available in either precast
concrete or fiberglass for special applications. Concrete
units are pre-engineered for HS-20 min. traffic loading at
the surface. Fiberglass units can be used in areas where
there is a potential for oil and chemical spills.

Inflow pipe

e

i

i

I
A

i

i

P
Lk
£

|

Figure 1. Stormceptor operation during average
flow conditions.

Performance/Effectiveness

The system is designed to provide separation of
sediment, oil, and grease from stormwater by routing
runoff into a low-turbulence environment where solids
settle and oils float out of solution. The system sizing is
based on the drainage area, historical rainfall data, and
the solids removal efficiency required. It is recommended
that the system be used in combination with other
stormwater controls to conform with the Massachusetts
Stormwater Management Policy and standards.

MASSACHUSETTS

-~ STRATEGIC ENVIROTECHNOLOGY PARTNERSHIP




An Imperial Model STC 2000 (equivalent to the
Model STC 2400) in Edmonton, Canada treats flow from
a 9.8 acre commercial parking lot. This system was
monitored during four storm events in 1996 and shown to
have an average total suspended solids (TSS) removal
efficiency of 52 percent. In designing a system to achieve
a comparable removal efficiency, the relationship be-
tween system size and impervious drainage area should
be considered, as detailed in Table 1 and the Technology
Assessment Report.

A Model STC 1200 in Westwood, Massachusetts
treats flow from 0.65 acres consisting of a paved truck
loading area at a manufacturing facility. The unit was
monitored for six storm events in 1997, but only four
events had measurable TSS influent concentrations. Of
these four events, the average TSS removal efficiency
was calculated to be 77 percent, which is less than the 80
percent removal targeted by the manufacturer.

Based on these field monitoring results, and when the
unit sizing follows the guidance in Table 1, removal
efficiencies between 52 percent and 77 percent may be
achieved where installations have similar rainfall and land
use characteristics as those reviewed for the STEP
evaluation. It is recommended that additional field re-
search and new data be evaluated to validate perfor-
mance ratings higher than those verified by STEP.

Specific performance claims for oil and grease were
not evaluated by STEP. However, total petroleum
hydrocarbons (TPH) were analyzed during the
Westwood study. Results indicated that the unit was
effective in capturing oils.

Stormceptor Maximum Impervious Area (acres)
Model Number 77% TSS removal 52% TSS removal

STC 900 0.45 0.9
STC 1200 0.7 1.45
STC 1800 1.25 2.55
STC 2400 1.65 3.35
STC 3600 26 53
STC 4800 3.6 7.25
STC 6000 4.6 9.25
STC 7200 5.55 11.25

Table 1: Sizing for TSS removal (adapted
from the manufacturer’s sizing in the 1998
STEP Report) Use the table to determine a TSS
removal rate. Use the new Rinker method for sizing
Stormceptor units. The sizing method has been
changed since publication of the STEP Report.
Note: To achieve 52% and 77% TSS removal rates
on some sites, it may be necessary to use lower
maximum impervious areas than those in Table 1.

Technology Status

The Stormceptor system provides greater solids
separation and higher TSS removal efficiencies than oil
and grit separators. Stormceptor systems are among the
category of hydrodynamic separators, which are flow-
through devices with the capacity to settle or separate
grit, oil, sediment, or other pollutants from stormwater.
According to the U.S. Environmental Protection Agency,
“Hydrodynamic separators are most effective where the
materials to be removed from runoff are heavy particu-
lates - which can be settled - or floatables - which can be
captured, rather than solids with poor settleability or
dissolved pollutants.”

The field studies evaluated for the STEP assessment
predate the Stormwater Best Management Practice
Demonstration Tier II Protocol (2001), which is appli-
cable in Massachusetts and other states in the Technol-
ogy Acceptance Reciprocity Partnership (TARP), to
ensure quality controlled studies that can be shared
among participating states. Therefore, interstate reciproc-
ity is not available to the manufacturer, based on perfor-
mance claims that were evaluated by STEP in 1998. If
the TARP Protocol requirements are fulfilled in the
future, the manufacturer could pursue reciprocal verifi-
cation for Stormceptor systems in participating TARP
states. More information on the TARP Protocol is
available on the following Web site: www.dep.state.pa.us/
dep/deputate/pollprev/techservices/tarp.

Applications/Advantages

<% Stormceptor systems identified in Table 1 should be
used in combination with other BMPs to remove 80
percent of the average annual load of TSS (DEP
Stormwater Policy Standard 4). Systems may be well
suited for pretreatment in a mixed component system
designed for stormwater recharge.

< Performance data show that Stormceptor may provide
TSS removal rates in the range of 52 percent to 77
percent when sized according to Table 1. Higher TSS
removal rates were achieved during low flow, low in-
tensity storms with less than one third of an inch of
runoff. Also, by reducing the impervious drainage area,
relative to the system size, the STEP Technology As-
sessment Report indicated that higher removal efficien-
cies may be achievable. However, STEP recommends
collection of additional data “representing a varied set
of operating conditions over a realistic maintenance
cycle to verify TSS removal rates greater than 80 per-
cent.”

<% The Stormceptor system is suitable for new and retro-
fit applications. For retrofit applications, it should not




take the place of a catch basin for the systems that
have been verified. Also, for retrofit applications, it should
be installed in lateral lines and not main trunk lines.

<% The system is particularly well suited in constricted ar-
eas and where space is limited.

< Italso is suitable for use in areas of high potential pollut-
ant loads (DEP Stormwater Policy Standard 5), where
it may be used effectively in capturing and containing
oil and chemical spills. Web site: www.state.ma.us/dep/
brp/stormwtr/stormpub.htm.

Considerations/Limitations
<% Systems are not expected to provide significant nutrient
(nitrogen and phosphorus) or fecal coliform removal.

< The systems are not recommended for use in critical
areas, such as public drinking water supplies, certified
vernal pools, public swimming beaches, shellfish grow-
ing areas, cold water fisheries, and some Areas of Criti-
cal Environmental Concern (ACECs), except as a pre-
treatment device for BMPs that have been approved
by DEP for use in critical areas. The structural BMPs
approved for use in critical areas are described in Stan-
dard 6 of the Stormwater Management Policy,
www.state.ma.us/dep/brp/stormwtr/stormpub.htm.

< There is a limited set of useful data for predicting the
relationship between treatment efficiency and loading
rates. Removal efficiencies have not been demonstrated
for all unit sizes.

<4 Further research is needed to determine how much TSS
bypasses the treatment chamber during certain, higher
velocity storm events which recur less frequently.

<% Systems require regular maintenance to minimize the
potential for washout of the accumulated sediments.

Reliability/Maintenance

All BMPs require scheduled, routine maintenance to
ensure that they operate as efficiently as possible. Al-
though maintenance requirements are site specific, a
general relationship between cleaning needs and depths of
sediment has been established by the manufacturer.
Inspection of the Stormceptor interior should be done after
major storm events, particularly in the first year of opera-
tion. It is recommended that material in the treatment
chamber be pumped out by a vacuum truck semiannually,
or when the sediment and pollutant loads reach about 15
percent of the total storage. If the unit is used for spill
containment, it should be pumped after the event is
contained. Typical cleaning costs were estimated by the
manufacturer in 1998 to be $250, with disposal costs

averaging $300 to $500. The expected life of a system has
been estimated to be 50 to 100 years.

Sediment Depths Indicating Required Maintenance

Model Number Sediment Depth (feet)

STC 900 0.5
STC 1200 0.75
STC 1800 1
STC 2400 1
STC 3600 1.25
STC 4800 1
STC 6000 1.5
STC 7200 1.25

Table 2: The Stormceptor clean out is based on 15
percent of the sediment storage volume in the
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STEP Verification vs. Regulatory Approval

STEP assistance to developers of innovative technologies
and STEP verification of stormwater treatment systems is
not required to receive necessary approvals from
conservation commissions or the Department of
Environmental Protection (DEP). However, if a system has
received verfication, a conservation commission shall
presume that the technology will function as proposed,
provided the conditions are similar to those in which
performance was verified. STEP reports are not technology
approvals, and do not constitute an endorsement or
recommendation for use. Questions on regulatory issues
should be referred to the DEP regional offices.




GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Project: Carlisle Schools
Location: Carlisle, MA

Drainage Calculations
Closed Pipe Drainage System

e ]

Closed pipe system calculations are provided for the 100-yr storm event.

TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com
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GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Project: Carlisle Schools
Location: Carlisle, MA

Groundwater Recharge
e __________________________________________________________________________________________ ]

TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com



GARCIA GALUSKA DESOUSA

Consulting Engineers
370 Faunce Corner Road, Dartmouth, MA 02747-1217
508-998-5700 FAX 508-998-0883 e-mail: info@g-g-d.com

Recharge Requirement Worksheet

Project: Carlisle Schools Project Loc.: Carlisle, MA
Architect: HMFH Architects, Inc. Project No.: 831018.01
Date: 8/16/2010 Sht. No. 1of 1
By: NCK Chk. By: CMG
Total Developed Site
A B C D
Soil Type Impervious Recharge Factor | Recharge Volume
Area (ft%) (Inches) Required (ft’)

HSG 'C' 289,868 0.25" 6,039

Recharge Volume Required= 6,039

Proposed Increase to Impervious Cover

A B C D
Soil Type Impervious Recharge Factor | Recharge Volume
Area (ft) (Inches) Required (ft’)
HSG'C' 9,938 0.25" 207
Recharge Volume Required= 207
Recharge Provided
A B C D
Infiltration Pond/Structure | Crushed Stone Total Storage
Structure Storage (ft’) Storage (ft’) (D+E) (ft")
LP#1 122 120 242
LP#2 122 120 242
Recharge Volume Provided= 484




GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Project: Carlisle Schools
Location: Carlisle, MA

Drawdown Calculations
ey (]

TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com



GARCIA GALUSKA DESOUSA

Consulting Engineers

370 Faunce Corner Road, Dartmouth, MA 02747-1217
508-998-5700 FAX 508-998-0883 e-mail: info@g-g-d.com

Recharge Facilities Drawdown Calculation

Project: Carlisle Schools Project Loc.: Carlisle, MA
Architect: HMFH Architects Project No.: 831018.01
Date: 8/16/2010 Sht. No. 2 of 4
By: NCK Chk. By: CMG
Leaching Pit Drawdown Time
A B C D
Storage Volume (ft’) | Bottom Area (ft?) Infiltration Rate | Drawdown Time (Hrs)
(At Elev. 230.60) (LxW) (Inches/Hour) (A/ (Bx(C/12)))
484.0 307.80 0.27 69.89

69.9 hrs <72 hrs. OK



GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Project: Carlisle Schools
Location: Carlisle, MA

Catch Basin Grate Capacities
e __________________________________________________________________________________________ ]

Catch Basin grate capacities are provided for the 100-yr storm event.

TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com



GARCIA « GALUSKA « DESOUSA

Consulting Engineers

Drainage Analysis
for Carlisle Schools

Inc.

Catch Basin #1

Ponded Capacity
Flow = 1.33 cfs
Open Area = 3.0 s.f.
Perimeter = 8’
Head = 0.25 ft.
Capacity = 2.8 cfs > 1.33 cfs ok

Catch Basin #2

Gutter Flow Capacity
Flow = 1.61 cfs
Trav. Slope = 0.005
Long. Slope = 0.018
K =27
Depth = 0.1
Capacity = 0.582 cfs < 1.61 cfs
(1.03 cfs bypasses to CB#3)

Catch Basin #3 (Double Grate)

Ponded Capacity
Flow = 3.28 cfs + 1.03 cfs =4.31
Open Area = 3.0 s.f.

Catch Basin #4

Ponded Capacity

Flow = 0.75 cfs

Open Area = 1.5s.f.

Perimeter = 8’

Head = 0.25 ft.

Capacity = 2.8 cfs > 0.75 cfs ok

Catch Basin #5

Ponded Capacity

Flow = 0.81 cfs

Open Area = 1.5s.f.

Perimeter = 8’

Head = 0.25 ft.

Capacity = 2.8 cfs > 0.81 cfs ok

Perimeter = 12’ Grate capacities were calculated using “Neenah
Head = 0.25 ft. Inlet Grate Capacities for Gutter Flow and Ponded
Capacity = 4.9 cfs > 4.31 cfs ok Water” (©1987). For design use Neenah Catalog

No. R-3210-A Type C, equal to LeBaron LF-248-2.

TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com
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GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Project: Carlisle Schools
Location: Carlisle, MA

Attached Figures

_

Figure 1: Quadrangle Map

Figure 2: FEMA Flood Insurance Rate Map

Figure 3: Assessor Map

Figure 4: Priority Habitat and Estimated Habitat Natural Heritage & Endangered Species
Program

= Figure 5: DEP Water Supply Protection Areas Map

TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com



GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Figure 1

USGS Topographic Map
Billerica Quad 1984

Carlisle, Massachusetts
Source: TopoScout CD-ROM USGS Quadrangle Map
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TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com



GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Figure 2

Flood Insurance Rate Map

Town of Carlisle, MA

Middlesex County

Community Panel Number: 25017C 0263 E Effective Date: June 4, 2010

BLAISDELLSDRIVE
2

LOWELLSSTREET]

TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com
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GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Figure 4

Priority Habitat and Estimated Habitat Natural Heritage & Endangered Species
Program

Town of Carlisle, MA
Source: MassGIS 2008 Edition
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TEL 508-998-5700 FAX 508-998-0883 email: info@g-g-d.com
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GARCIA « GALUSKA « DESOUSA

Consulting Engineers Inc.

Figure 5

Water Supply Protection Areas Map

Carlisle, MA
Source: Mass GIS
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Project: Carlisle Schools
Location: Carlisle, MA

Geotechnical Data
les_______________________________________________________________________________________________________________{f]
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ASSOCIATES,INC
Geotechnical Engineers November 13, 2009
Daedalus Projects Incorporated

112 South Street

Boston, MA 02111

Attention: Mr. Sean Fennel

Reference: Addition to Carlisle School; Carlisle, MA
Preliminary Foundation Engineering Report

Ladies and Gentlemen:

This letter report documents the results of our subsurface exploration and preliminary foundation design
study for the proposed addition to the Carlisle School in Carlisle, Massachusetts. Refer to the Project
Location Plan (Figure 1) for the general site location.

This report was prepared in accordance with our proposal dated September 29, 2009 and the subsequent

authorization of Daedalus Projects Incorporated (Daedalus). These services are subject to the limitations
contained in Appendix A.

Available Information

Available information provided to McPhail Associates, Inc. by the project architect, HMFH Architects, Inc.,
included:

o Six (6), historic drawings for the Spalding Building entitied, “Elementary School for Town of
Carlisle” dated January 1956 prepared by A. B. Sziklas Architect & Engineer.

. Five (5), historic drawings for the Wilkins Building entitled, “Carlisle Elementary School” dated
August 23, 1962 prepared by Smith & Sellew, Architects.

° Six (6), historic drawings for the Robbins Building entitied, “New Elementary School” dated
February 5, 1968 prepared by Smith, Sellew Dohery Architects & Engineers.

° Six (6), historic drawings for the Corey Building entitled, “Carlisle Public School Expansion and
Renovation” dated June 11, 1986 prepared by Earl R. Flansburgh Associates, Inc.

. A set of historic boring logs dated June 1961 prepared by Raymond.

e A set of historic boring logs dated July 1967 prepared by Carr-Dee Test Boring and Construction
Corporation.

. A set of historic boring logs dated March 1986 prepared by GZA Drilling Inc.

° A 30-scale drawing entitled “Existing Conditions Plan” (Site Plan) dated October 12, 2009

prepared by Precision Land Surveying, Inc.

2269 Massachusetts Avenue
Cambridge, Massachusetts 02140
617/ 868-1420

617 /868-1423 (Fax)
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November 13, 2009
Geotechnical Engineers Page 2

Existing Conditions

Fronting onto School Street to the west, the site is bounded by Church Street to the north, the Carlisle
Congregational Church and woodlands to the south and the Green Cemetery and woodlands to the east.
The western portion of the school campus generally consists of six one to 3-story buildings, many of which
are interconnected. The remainder of the site generally contains paved parking lots within the northern
portion of the site and athletic fields and wooded areas within the eastern portion of the site. It is

understood that oil tanks were previously located within the footprint of the proposed addition and have
reportedly been removed.

The Spalding Building, the Corey Building and the Wilkins Building are all located adjacent to the
proposed construction. The Spalding Building is 1 story in height without a basement and the ground floor
slab is at understood to be at Elevation +238.3. The Corey Building is 2-stories in height with a partial
basement located within approximately the eastern 2/3 of the of the building. The lowest level slabs of the
western and eastern portions of the Corey building are understood to be at about Elevation +234.4 and
Elevation +212.4, respectively. The Wilkins Building is 1 story in height with a partial basement located
within the northeastern portion of the building. The basement and ground floor slabs of the Wilkins
building are understood to be at Elevation +231.1 and Elevation +239.5, respectively.

Within the footprint of the proposed construction, the existing ground surface generally consists of a
bituminous play area with concrete walkways and small landscaped areas. Based on the Site Plan, the
ground surface across the area of proposed construction slopes upward to the southwest ranging from
about Elevation +234 to Elevation +240 over a horizontal distance of about 210 feet.

Proposed Site Development

The proposed construction is planned to consist of an irregularly-shaped, 2-story addition that will connect
to both the Wilkins Building and the Corey Building and will extend to within about 5 feet of the Spalding
Building, as indicated on the enclosed Subsurface Exploration Pian (Figure 2). It is understood that the
addition will have a footprint of about 17,250 square feet and the ground floor slab will range from about
Elevation +234.4 to Elevation +239.5. The proposed addition is not planned to have a basement.
Proposed construction is also understood to include an underground water storage tank and new
underground utilities.

Recent Investigation

On October 19, 2009, six (6) soil borings were advanced at the site by Seaboard Drilling, Inc. of
Springfield, Massachusetts under contract to McPhail Associates, Inc. (McPhail). On the same date, three
(3) test pits were excavated at the site by Mattuchio Construction of Malden, Massachusetts also under
contract to McPhail. Approximate exploration locations are indicated on the enclosed Subsurface
Exploration Plan, Figure 2, which is based on the above referenced Site Plan.

The borings were performed within the footprint of the proposed addition and site areas to assess the
subsurface soil, bedrock and groundwater conditions at the site as they relate to foundation design and
construction. The borings were performed utilizing truck-mounted drilling equipment and advanced using
hollow-stem augers. Standard 2-inch O.D. split-spoon samples and standard penetration tests (SPT)
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were obtained at minimum 5-foot intervals of depth in accordance with the standard procedures in ASTM
D1586. Each of the borings was terminated at refusal at depths ranging from about 2.5 to 10.8 feet below
the existing ground surface. Groundwater observation wells were installed in completed boreholes B-2

and B-4. Boring logs prepared by Seaboard Drilling, Inc. are presented in Appendix B following the text of
this report.

The test pits were excavated adjacent to the perimeter wall foundations of the existing Wilkins Building
and Spalding Building to document the depth and configuration of the existing foundations and to further
document the subsurface soil and groundwater conditions at the site. The test pits were advanced to
depths ranging between about 3 and 8 feet below the existing ground surface using a rubber-tired Case

extendahoe. Test pit logs prepared by McPhail are presented in Appendix B following the text of this
report.

The explorations were monitored by a representative of McPhail Associates, Inc. who performed field
layout, prepared field logs, obtained and visually classified soil samples, monitored groundwater
conditions in the completed explorations and groundwater monitoring wells, made minor relocations of the

explorations and determined the required exploration depths based upon the actual subsurface conditions
encountered. '

Field locations of the borings were determined by taping from existing site features indicated on the above
referenced Site Plan. The existing ground surface elevation at each boring location was determined by a
level survey performed by our field staff utilizing vertical control information on the Site Plan.

Previous Investigations

Based on the information provided to us, it is understood that several previous subsurface investigation
programs were conducted at the project site in connection with previous phases of building construction
and site improvements. The exploration programs typically consisted of test borings and bedrock probes.
At some of the boring locations bedrock cores were obtained. The previous subsurface explorations were
performed by Raymond in June 1961, Carr-Dee Test Boring and Construction Corporation in July 1967,
and GZA Drilling Inc. in March 1986. It should be noted that the previous investigations were performed
from approximately 23 to 48 years ago. Therefore, the ground surface elevations and soil conditions
indicated on the logs may have been impacted by the various phases of site development performed from
that time period to the present. The logs and exploration location plans for the previous explorations
performed at the site are contained in Appendix C.

Subsurface Conditions

A detailed description of the subsurface conditions encountered at each of the recent and previous
explorations are presented on the exploration logs contained in Appendices B and C, respectively. The
generalized subsurface conditions across the site were inferred primarily from the recent explorations, but
also from the previous explorations and our general knowledge of the local geology. The subsurface
conditions encountered in the recent explorations are described below.

With the exception of explorations TP-2, B-2, B-5 and B-6, an approximate 2 to 8-inch thickness of topsoil
was encountered just beneath the existing ground surface. At borings B-2 and B-6 an approximate 6-inch
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thickness of concrete and asphalt was encountered directly beneath the existing ground surface,
respectively.

Underlying the existing surface treatments or directly beneath the existing ground surface at explorations
TP-2 and B-5, a fill deposit was encountered that was observed to extend to depths ranging from about
2.5 to 10.2 feet below the existing ground surface. The fill deposit generally consists of a loose to very
dense, brown to gray well-graded mixture of silt, sand and gravel, varying to a silt and sand with a trace to
some gravel. Directly beneath the fill deposit at explorations B-2, TP-2 and TP-3, a 0.5 to 2.5-foot

thickness of subsoil was encountered that generally consists of a compact, yellow-brown silt and sand with
a trace of gravel.

Underlying the existing fill or subsoil deposits at explorations TP-2, TP-3, B-2 and B-4, the top of glacial till
deposit was encountered at depths ranging from about 5 to 9.5 feet below the existing ground surface, or
from Elevation +233 to Elevation +225.1. The glacial till deposit generally consists of a very dense, gray
to gray-brown well-graded mixture of silt, sand and gravel and containing frequent cobbles and boulders.

With the exception of test pit TP-2, refusal on what was believed to be boulders or the bedrock surface
was encountered at each exploration location. Additionally, borings B-1 and B-3 encountered auger
refusal at relatively shallow depths and were drilled a total of 3 and 2 times, respectively, to confirm the

initial results. The depth to refusal varied from approximately 2.5 to 10.8 feet beneath the existing ground
surface, or from about Elevation +236.9 to Elevation +223.7.

Upon completion of drilling, groundwater was not observed within any of the completed boreholes or
groundwater observation wells. During excavation at test pits TP-1 and TP-2, groundwater was observed
moderately entering the test pits at depths of 3 and 4.5 feet beneath the existing ground surface,
respectively. Groundwater at the site is anticipated to be seasonally perched at on the surface of the
glacial till deposit or underlying bedrock.

It is anticipated that future groundwater levels across the project site may vary from those reported herein
based on such factors such as normal seasonal changes, runoff during or following periods of heavy
precipitation, and alterations to existing drainage patterns. Monitoring reports documenting groundwater
levels observed within the observation wells installed at the site are included in Appendix D.

Existing Foundation Conditions

To observe and document the depth and configuration of the foundations of the existing Wilkins Building
and Spalding Building, two (2) test pits were excavated along the exterior perimeter wall of the Wilkins
Building and one (1) test pit was excavated along the exterior perimeter wall of the Spaiding Building.

Test pit TP-1 was performed adjacent to the eastern perimeter wall of the existing Wilkins Building
adjacent to the basement area of the building. In the test pit, the exposed perimeter foundation was
observed to consist of a formed concrete wall and concrete spread footing bearing on bedrock at a depth
of about 3 feet below the existing ground surface or at approximately Elevation +227.7. The footing was
observed to be about 1.5 feet in height and extends about 0.5 feet laterally from the face of the wall.

Test pit TP-2 was performed adjacent to the western perimeter wall of the existing Wilkins Building
adjacent to the non-basement area of the building. Based on the results of the test pit, the exposed
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foundation consists of a formed concrete wall and concrete spread footing bearing on about 7 inches of
subsoil overlying the glacial till deposit at a depth of about 5.4 feet below the existing ground surface or at
approximately Elevation +233.6. The footing was observed to be about 1.1 feet in height and extends
about 0.4 feet laterally from the face of the wall.

Test pit TP-3 was performed adjacent to the southeastern perimeter wall of the existing Spalding Building.
in the test pit, the exposed perimeter foundation wall was observed to consist of a formed concrete wall
and concrete spread footing bearing on about 6 inches of subsoil overlying the glacial till deposit at a
depth of about 5.1 feet below the existing ground surface or at about Elevation +232.8. The footing was
observed to be about 1.5 feet in height and extends laterally about 0.9 feet from the face of the wall.

A detailed description of the subsurface conditions observed in the test pits is provided on the test pit logs
contained in Appendix B.

Results of Chemical Testing

Foliowing completion of the field investigations, two (2) discrete samples of the fill deposit underlying the
site were forwarded to a testing laboratory for chemical analysis for the presence of Extractable Petroleum
Hydrocarbons (EPH) and associated target analytes. Additionally, two (2) composite samples of the fill
deposit were analyzed for the presence of pesticides and RCRA-8 metals (arsenic, barium, cadmium,
chromium, lead, mercury, selenium, and silver). The soil chemical analyses results are included in
Appendix E and are summarized in Table 1.

The results of the analyses for EPH with target analytes indicated concentrations below the method
detection limits, which were well below the applicable RCS-1 reporting thresholds as defined in the
Massachusetts Contingency Plan (MCP) 310 CMR 40.0000.

The results of the analyses for organochlorine pesticides indicated concentrations below the method
detection limits or below the applicable RCS-1 reporting thresholds.

With the exception of chromium, the concentrations of the remaining metals analyzed were below the
applicable method detection limits and/or below the applicable RCS-1 reporting thresholds. Total
chromium was detected at concentrations of 38 mg/kg and 31mg/kg in the two composite samples tested,
which exceeds the RCS-1 reporting threshold of 30 mg/kg. As a result, these samples were also analyzed
for hexavalent chromium, which indicated concentrations below the method detection limit. Total
chromium is a measure of the sum of the concentrations of chromium 11l and chromium VI (hexavalent
chromium) which have RCS-1 reporting thresholds of 1,000 mg/kg and 30 mg/kg, respectively. Therefore,
based upon the hexavalent chromium analyses, the concentrations of total chromium detected in these
samples are attributable to the presence of chromium il and are therefore well below the RCS-1 standard
of 1,000 mg/kg.

Based on the results of the chemical analyses, there we found evidence of a reportable release at the site.
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Preliminary Foundation Design Recommendations and Construction Considerations

Based upon our current understanding of the proposed project and the subsurface conditions encountered
during our subsurface investigation, it is recommended that the proposed addition be founded on
conventional spread footing foundations in conjunction with a soil-supported slab-on-grade. The
foundations should bear directly on the undisturbed glacial till deposit or bedrock, or on compacted

structural fill placed directly over the undisturbed glacial till deposit or bedrock after removal of the existing
surface treatments, fill and subsoil deposits.

The spread footings should be proportioned utilizing a maximum allowable bearing pressure of 3 tons per
square foot. Recommended minimum footing widths for continuous and isolated spread footings are 24

and 36-inches, respectively. All foundations should be designed in accordance with the 7th edition of the
Massachusetts State Building Code (Code).

Perimeter foundations bearing in soil should be provided with a minimum 4-foot thickness of soil cover as
frost protection. Footings bearing directly on the bedrock surface may be founded 2 feet below exterior
grades and should be provided with a 6-inch thick cushion of compacted 3/4-inch crushed stone placed
directly over the bedrock surface. Interior foundations should be located such that the top of the
foundation concrete is a minimum of 6 inches below the underside of the lowest level slab. All foundations
should be located such that they are below a theoretical line drawn upward and outward at 2 to 1
(horizontal to vertical) from the bottom exterior edge of all adjacent footings, structures and utilities.
Where new footings are located immediately adjacent to the existing foundations, the bottom of the footing
should bear at the same elevation as the existing foundations. Where new foundations extend below the
bottom elevation of the existing foundations, underpinning of the existing foundations should be provided.

Based on the results of our subsurface investigation it is anticipated that the natural glacial till and existing
fill soils can be reused on-site as structural fill and ordinary fill, respectively, provided that they can be
compacted to the required densities. The explorations indicate the presence of cobbles and boulders in
the glacial till and existing fill deposits, thus, prior to reusing these soils it will be necessary to cull out all
material in excess of 4 inches in largest dimension. Additionally, it should be noted that the glacial till and
existing fill deposits contain a moderately high silt content and may become unsuitable for reuse as
structural or ordinary fill if these materials become too wet. '

Imported structural fill should consist of well-graded, natural sand and gravel containing less than 8
percent passing the No. 200 sieve. All structural fill placed within the footprint of the proposed building for
support of the spread footings and slab-on-grade should be placed in lifts having a compacted thickness
of 6 inches and be compacted to a minimum of 95 percent of its maximum modified Proctor dry density.
Structural fill placed for support of foundations and slabs-on-grade should extend laterally beyond the
edge of footings a distance equal to the depth of fill plus 2 feet.

The lowest level floor slab should be designed as a conventional slab-on-grade underlain by a
polyethylene vapor barrier placed directly over a minimum 6-inch thickness of gravel fill, after proper
preparation of the subgrade. After removal of the existing surface treatments, where encountered, the
existing fill may remain in place below the slab-on-grade provided it is proof-compacted with a vibratory
drum roller prior to the placement of any additional fill to raise grades. All soft and/or compressible areas
detected by the proof-compaction should be removed and replaced with compacted structural fill.
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It is understood that the proposed building will not include any below-grade space and the adjacent
exterior grades will be coincident or lower than the elevation of the ground floor siab, thus, underslab and
perimeter drainage is not required. However, exterior finished grades should be pitched away from the
perimeter walls to minimize surface water infiltration.

Based on the results of the explorations, relatively shallow refusal on what was believed to be bedrock or
large boulders was encountered throughout the site. In general, it is not anticipated that the bedrock
surface will significantly impact footing construction for the proposed addition. However, some rock
removal will likely be required for proposed utilities and utility structures depending upon their locations
and depths. Depending upon the extent of the rock removal and the quality of the bedrock, shallow rock
excavation with conventional excavating equipment may be feasible. Where rock removal cannot be
accomplished using conventional excavating equipment, it is recommended that controlled blasting
techniques be employed to limit the depth of overblast below the proposed finished grades or foundation
elevations, to minimize the potential of damage to adjacent structures due to vibration, and to create a
uniform exposed rock cut face.

Vibrations resulting from blasting operations shouid be monitored during the construction period. Itis
recommended that a maximum resultant peak particle velocity of 2.0 inches per second (ips) be
established for blasts having a frequency above 40 Hz, 1.5 ips for biasts having a frequency between 30
Hz and 40 Hz, 1.0 ips for blasts having a frequency between 20 Hz and 30 Hz, and 0.5 ips for blasts
having a frequency below 20 Hz. These levels should not be exceeded immediately adjacent to all
in-place construction and at adjacent structures to maintain the risk of damage to within generally
acceptable levels.

Cantilevered site retaining walls may be designed utilizing a lateral earth pressure corresponding to an
equivalent fluid density of 40 pounds per cubic foot. These pressures are conditioned upon the walls
being provided with positive drainage to prevent hydrostatic pressures from acting on the walls. To these
values must be added the pressures attributable to earthquake forces per Section 1612.4.9 of the
Massachusetts State Building Code.

Lateral forces can be considered to be transmitted from the structure to the soil by passive pressure
against the foundation walls utilizing an equivalent fiuid density of 120 pounds per cubic foot providing that
the walls are designed to resist these pressures. Lateral force can also be considered to be transmitted
from the structure to the soil by friction on the base of footings using a coefficient of 0.5, to which a safety
factor of 1.5 should be applied.

Seismic Design Considerations

For the purposes of determining parameters for structural seismic design, this site is considered to be a
Site Class C as defined in Section 1615.0 of the Code. The bearing strata on the proposed site is not

considered to be subject to liquefaction during an earthquake based on the criterion of Section 1804.6 of
the Code.
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Final Comments

Based on our current understanding of the project scope, a final subsurface exploration program will likely
need to be conducted once the final location and configuration of the proposed building is selected. In
addition, a final foundation engineering report should be prepared in conjunction with the final subsurface

exploration program which provides final foundation recommendations based on the specific design of the
proposed building.

In addition, it is recommended that McPhail be retained to provide design assistance to the design team
during the final design phase of this project. The purpose of this involvement would be to review the
structural foundation drawings and foundation notes for conformance with the recommendations

presented herein and to generate the earthwork specification section for inclusion into the Contract
Documents for construction.

We trust that the above is sufficient for your present requirements. Should you have any questions
concerning the recommendations presented herein, please do not hesitate to call us.

Very truly yours,
McPHAIL ASSOCIATES, INC.

Ambrose J.Donovan, P.E.

Enclosures
5010_Prelim_Found-Rep.wpd
888/ajd
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TABLE 1
Summary of Chemical Testing - Soil

Addition to Carlisle School

McPhail Job No. 5010

SAMPLE IDENTIFICATION TP-3 B-2 B-2.B-4.B-5 COMP B-1.B-3 COMP
SAMPLING DATE RCS-1 10/19/2009 10/19/2009 10/19/2009 10/19/2009
LAB SAMPLE ID Reportable 1.0914981-01 1.0914981-02 L.0914981-03 L.0914981-04
SAMPLE DEPTH (ft.) Concentration 6-7' 5-7' 0-2.5' 0-2'
SAMPLE TYPE Fill Fill Fill Fill
Extractable Petroleum Hydrocarbons (mg/kg)

C9-C18 Aliphatics 1000 ND ND

C19-C36 Aliphatics 3000 ND ND

C11-C22 Aromatics ND ND

Naphthalene 4 ND ND

2-Methylnaphthalene 0.7 ND ND

Acenaphthylene 1 ND ND

Acenaphthene 4 ND ND

Fluorene 1000 ND ND

Phenanthrene 10 ND ND

Anthracene 1000 ND ND

Fluoranthene 1000 ND ND

Pyrene 1000 ND ND

Benzo(a)anthracene 7 ND ND

Chrysene 70 ND ND

Benzo(b)fluoranthene 7 ND ND

Benzo(k)fluoranthene 70 ND ND

Benzo(a)pyrene 2 ND ND

Indeno(1,2,3-cd)Pyrene 7 ND ND

Dibenzo(a,h)anthracene 0.7 ND ND

Benzo(ghi)perylene 1000 ND ND

Organochlorine Pesticides (mg/kg)

Delta-BHC ND ND
Lindane 0.003 ND ND
Alpha-BHC ND ND
Beta-BHC ND ND
Heptachlor 0.2 ND ND
Aldrin 0.04 ND ND
Heptachlor epoxide 0.09 ND ND
Endrin 8 ND ND
Endrin ketone ND ND
Dieldrin 0.05 ND ND
4,4'-DDE 3 ND 0.00568
4,4'-DDD 4 ND ND
4,4-DDT 3 ND 0.00678
Endosulfan | 0.5 ND ND
Endosulfan Il 0.5 ND ND
Endosulfan sulfate ND ND
Methoxychlor 200 ND ND
Chlordane 0.7 ND ND
Hexachlorobenzene 0.7 ND ND
Metals (mg/kg)

Arsenic 20 13 12
Barium 1000 54 37
Cadmium 2 ND ND
Chromium 38 31
Hexavalent Chromium 30 ND ND
Lead 300 11 12
Mercury 20 ND ND
Selenium 400 ND ND
Silver 100 ND ND

ND - Indicates Not Detected Above Laboratory Method Detection Limits

Blank - Indicates Not Analyzed

Shaded - Indicates Detected Concentration Exceeds MCP RCS-1 Standard

McPhail Associates, Inc.
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Limitations

This preliminary report has been prepared on behalf of and for the exclusive use of Daedalus Projects
Incorporated for specific application to the proposed Addition to Carlisle School in Carlisle, Massachusetts

in accordance with generally accepted soil and foundation engineering practices. No other warranty,
expressed or implied, is made.

in the event that any changes in nature or design of the proposed addition are planned, the conclusions
and recommendations contained in this report should not be considered valid unless the changes are
reviewed and conclusions of this report modified or verified in writing.

The analyses and recommendations presented in this report are based upon the data obtained from the
borings and test pits performed at the approximate locations indicated on the enclosed plan. If variations
in the nature and extent of subsurface conditions between the widely spaced explorations become evident
during the course of construction, it will be necessary for a re-evaluation of the recommendations of this

report to be made after performing on-site observations during the construction period and noting the
characteristics of any variations. -

Based on our current understanding of the project scope, a final subsurface exploration program may
need to be conducted once the proposed design scheme is finalized. In addition, a final foundation
engineering report should be prepared in conjunction with the final subsurface exploration program which
provides detailed foundation recommendations based on the specific design of the proposed site
development.
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Seaboard Dirilling, Inc.’s
Boring Logs B-1 through B-6 and
McPhail Associates, Inc.’s
Test Pit Logs TP-1 through TP-3



Client: McPhail Associates, Inc. SEABOARD Test Boring/
Location: carlisle, MA DRILLING, INC. Monitor Well ID: B-1
Project:  cCarlisle Elementary School P.0. BOX 3026 SPFLD, MA 01101
Contractor: Seaboard Drilling, Inc. DRILLING/SOIL LOG Sheet No. lofl
Casing Core Barrel | Hammer (Weight-lb./fall-30") Start: 10/19/2009
Type HSA ss  |N/A 140/30 300/24 Finish: 10/19/2009
0.D.Inch [8-1/2" Rig Type: B-53 Driller: Jeff Nitsch
1.D. Inch 4-1/4" Elevation: +242.1
Depth (ft.) Blows Sample| Recovery FIELD CLASSIFICATIONS AND REMARKS
Range No.
0-2' 4-15-10-5 S-1 o Compact Brown SAND, Trace Silt and Gravel (Fill).
5-5.3" 100/4" S-2 2" Very Dense Yellow/Brown Silt and SAND (Fill).
Auger Refusal @ 5.3'
Moved Hole 2.0' West.
Auger Refusal @ 5.0'
Moved Hole 5.0' East.
Auger Refusal @ 5.0'
No Groundwater Encountered
SAMPLE PENETRATION RESISTANCE - 140 Ib. Wt. Falling 30" on 2" O.D. sampler
Density Cohesive Consistence PROPORTIONS
# of Hammer Blows very loosq # of Hammer Blows very soft / soft trace 0 to 10%
0-4 loose 0-2 34 med-stiff / stiff little 10 to 20%
5-9 med/deny 5-8 9-15 very stiff / hard some 20 to 35%
10-29 dense 16-30 31+ and 30 to 50%
30-49 50+ very dense




Client: McPhail Associates, Inc. SEABOARD Test Boring/
Location: carlisle, MA DRILLING, INC. Monitor Well ID: B-2(OW)
Project:  cCarlisle Elementary School P.0. BOX 3026 SPFLD, MA 01101
Contractor: Seaboard Drilling, Inc. DRILLING/SOIL LOG Sheet No. lofl
Casing Core Barrel | Hammer (Weight-lb./fall-30") Start: 10/19/2009
Type HSA ss  |N/A 140/30 300/24 Finish: 10/19/2009
0.D.Inch [8-1/2" Rig Type: B-53 Driller: Jeff Nitsch
1.D. Inch 4-1/4" Elevation: +234.6
Depth (ft.) Blows Sample| Recovery FIELD CLASSIFICATIONS AND REMARKS
Range No.
0-2' 19-90-14-14 S-1 10" Very Dense Grey/Brown Gravel, Silt and SAND (Fill).
5-7 19-20-22-10 S-2 12" Dense Grey/Brown Silt and Gravel (Fill).
Yellow/Brown to Orange/Brown Cuttings Between 7.0' -9.5' (Fill).
Probable Glacial Till From 9.5 -10'
10-10' 100/0" S-3 NR No Recovery.
Auger Refusal @ 10'
Install Monitoring Well to 10'
No Groundwater Encountered
SAMPLE PENETRATION RESISTANCE - 140 Ib. Wt. Falling 30" on 2" O.D. sampler
Density Cohesive Consistence PROPORTIONS
# of Hammer Blows very loosq # of Hammer Blows very soft / soft trace 0 to 10%
0-4 loose 0-2 34 med-stiff / stiff little 10 to 20%
5-9 med/deny 5-8 9-15 very stiff / hard some 20 to 35%
10-29 dense 16-30 31+ and 30 to 50%
30-49 50+ very dense




Client: McPhail Associates, Inc. SEABOARD Test Boring/
Location: carlisle, MA DRILLING, INC. Monitor Well ID: B-3
Project:  cCarlisle Elementary School P.0. BOX 3026 SPFLD, MA 01101
Contractor: Seaboard Drilling, Inc. DRILLING/SOIL LOG Sheet No. lofl
Casing Core Barrel | Hammer (Weight-lb./fall-30") Start: 10/19/2009
Type HSA ss  |N/A 140/30 300/24 Finish: 10/19/2009
0.D.Inch [8-1/2" Rig Type: B-53 Driller: Jeff Nitsch
1.D. Inch 4-1/4" Elevation: +237.5
Depth (ft.) Blows Sample| Recovery FIELD CLASSIFICATIONS AND REMARKS
Range No.
0-2' 3-3-9-12 S-1 17" Compact Grey/Brown Silt, SAND and Gravel (Fill).
Auger Refusal @ 3.0'.
Moved Hole 3.0' Northwest.
Auger Refusal @ 3.0'.
No Groundwater Encountered
SAMPLE PENETRATION RESISTANCE - 140 Ib. Wt. Falling 30" on 2" O.D. sampler
Density Cohesive Consistence PROPORTIONS
# of Hammer Blows very loosq # of Hammer Blows very soft / soft trace 0 to 10%
0-4 loose 0-2 34 med-stiff / stiff little 10 to 20%
5-9 med/deny 5-8 9-15 very stiff / hard some 20 to 35%
10-29 dense 16-30 31+ and 30 to 50%
30-49 50+ very dense




Client: McPhail Associates, Inc. SEABOARD Test Boring/
Location: carlisle, MA DRILLING, INC. Monitor Well ID: B-4(OW)
Project:  cCarlisle Elementary School P.0. BOX 3026 SPFLD, MA 01101
Contractor: Seaboard Drilling, Inc. DRILLING/SOIL LOG Sheet No. lofl
Casing Core Barrel | Hammer (Weight-lb./fall-30") Start: 10/19/2009
Type HSA ss  |N/A 140/30 300/24 Finish: 10/19/2009
0.D.Inch [8-1/2" Rig Type: B-53 Driller: Jeff Nitsch
1.D. Inch 4-1/4" Elevation: +238.0
Depth (ft.) Blows Sample| Recovery FIELD CLASSIFICATIONS AND REMARKS
Range No.
0-2' 2-3-5-3 S-1 11" Loose Yellow/Brown Silt, SAND, Trace Gravel (Fill).
5-7 29-71-13-33 S-2 14" Very Dense Grey Silt, SAND and Gravel (Glacial Till).
10-10.8' 34-100/4" S-3 8" Very Dense Grey/Brown Silt, SAND and Gravel (Glacial Till).
Auger Refusal @ 10.8'".
No Groundwater Encountered
SAMPLE PENETRATION RESISTANCE - 140 Ib. Wt. Falling 30" on 2" O.D. sampler
Density Cohesive Consistence PROPORTIONS
# of Hammer Blows very loosq # of Hammer Blows very soft / soft trace 0 to 10%
0-4 loose 0-2 3-4 med-stiff / stiff little 10 to 20%
5-9 med/deny 5-8 9-15 very stiff / hard some 20 to 35%
10-29 dense 16-30 31+ and 30 to 50%
30-49 50+ very dense




Client: McPhail Associates, Inc. SEABOARD Test Boring/
Location: carlisle, MA DRILLING, INC. Monitor Well ID: B-5
Project:  cCarlisle Elementary School P.0. BOX 3026 SPFLD, MA 01101
Contractor: Seaboard Drilling, Inc. DRILLING/SOIL LOG Sheet No. lofl
Casing Core Barrel | Hammer (Weight-lb./fall-30") Start: 10/19/2009
Type HSA ss  |N/A 140/30 300/24 Finish: 10/19/2009
0.D.Inch [8-1/2" Rig Type: B-53 Driller: Jeff Nitsch
1.D. Inch 4-1/4" Elevation: +233.9
Depth (ft.) Blows Sample| Recovery FIELD CLASSIFICATIONS AND REMARKS
Range No.
0-2' 4-6-4-6 S-1 10" Loose to Compact Grey/Brown Silt and SAND, Some Gravel (Fill).
5-7 29-20-12-10 S-2 8" Dense Grey Silt, SAND and Gravel (Fill).
10-10.2" 100/2" S-3 2" Very Dense Grey/Brown SAND and Gravel, Some Silt (Fill).
Auger Refusal @ 10.2'
No Groundwater Encountered
SAMPLE PENETRATION RESISTANCE - 140 Ib. Wt. Falling 30" on 2" O.D. sampler
Density Cohesive Consistence PROPORTIONS
# of Hammer Blows very loosq # of Hammer Blows very soft / soft trace 0 to 10%
0-4 loose 0-2 34 med-stiff / stiff little 10 to 20%
5-9 med/deny 5-8 9-15 very stiff / hard some 20 to 35%
10-29 dense 16-30 31+ and 30 to 50%
30-49 50+ very dense




Client: McPhail Associates, Inc. SEABOARD Test Boring/
Location: carlisle, MA DRILLING, INC. Monitor Well ID: B-6
Project:  cCarlisle Elementary School P.0. BOX 3026 SPFLD, MA 01101
Contractor: Seaboard Drilling, Inc. DRILLING/SOIL LOG Sheet No. lofl
Casing Core Barrel Hammer (Weight-Ib./fall-30") Start: 10/19/2009
Type HSA SS |N/A 140/30 300/24 Finish: 10/19/2009
0.D.Inch [8-1/2" Rig Type: B-53 Driller: Jeff Nitsch
1.D. Inch 4-1/4" Elevation: +235.1
Depth (ft.) Blows Sampl{ Recovery FIELD CLASSIFICATIONS AND REMARKS
Range No.
0.5-2.3' 40-59-34-100/3" | S-1 14" Very Dense Grey/Brown Silty SAND and Gravel (Fill).
Auger Refusal @ 2.5.
No Groundwater Encountered
SAMPLE PENETRATION RESISTANCE - 140 Ib. Wt. Falling 30" on 2" O.D. sampler
Density Cohesive Consistence PROPORTIONS
# of Hammer Blows very loo| # of Hammer Blows very soft / soft trace 0 to 10%
0-4 loose 0-2 34 med-stiff / stiff little 10 to 20%
5-9 med/de| 5-8 9-15 very stiff / hard some 20 to 35%
10-29 dense | 16-30 31+ and 30 to 50%
30-49 50+ very dense




JOB NO.

5010

DATE OCT. 19, 2009

TEST PIT LOG

9 FT.

0
WEST <: > pasT

0 .44 GROUND SURFACE EL.+230.7
027 - TOPSOIL

CONCRETE .

FOUNDATION VVA'LL-«.

AND FOOTING "o 1-— 0.5

|5 COMPACT. BROWN SAND
Z o AND GRAVEL, TRACE SILT
% (FILL)
E T .::. 4‘
F 5 3.0 ) \(J _.', < ,‘.\\ KKK
/ .1 REFUSAL ON
g = 4" WATER. LINE / SOUND BEDROCK.
(NI

wn CONCRETE
- T THRUST BLOCK
) o
> B
-
! 6
)
puny
Z
P!

NOTE:
GROUNDWATER WAS OBSERVED MODERATELY
ENTERING TEST PIT AT A DEPTH OF 3 FT.




JOB NO. 5010
DATE OCT. 19, 2009

TEST F)lT LOG TEST PIT NO. 2
3 6

GROUND SURFACE EL.+239.0

WALL AND
FOOTING

34" CRUSHED STONE (FILL)

CONCRETE®- *
FOUNDATION ¢

LG

——

COMPACT, BROWN SAND AND
GRAVEL, TRACE SILT WITH
OCCASIONAL COBBLES
(FILL)

—

COMPACT, YELLOW-BROWN SILT
AND SAND, TRACE GRAVEL

— 0.4 (FILL

3.0

—4.2

"ONI SHLVIODOSSY "TIVHdYIN
DEPTH (FT.)

5.4 =""X5ILT AND SAND., TRACE GRAVEL

YELLOW-BROWN

(SUBSOIL)

VERY DENSE, LIGHT GRAY
WELL-GRADED MIXTURE OF
SILT, SAND AND GRAVEL
WITH COBBLES
(GLACIAL TILL)

8.0 BOTTOM OF NOTE:

TEST PIT GROUNDWATER WAS OBSERVED MODERATELY
ENTERING TEST PIT AT A DEFTH OF 4.5 FT.




JOB NO. 5010 TEST F)lT LOG TEST PIT NO. 3

I
DATE OCT. 19, 2009 9 FT.

0
N WEST <: > s EasT

0 .44 GROUND SURFACE EL.+237.9
i VERY LOOSE, DARK BROWN SILT AND

o5 . SAND, SOME ORGANICS (TOPSOIL)
= 4y
~ -+ | LOOSE TO COMPACT, YELLOW-BROWN
e~ CONCRETE  * |  sILT AND SAND, SOME GRAVEL WITH
-» FOUNDATION - #|  NUMEROUS COBBLES AND BOULDERS
> s | WALL AND (FILL)
et FOOTING : %"
.- 5oL o6
> ~ . -‘-. : .. .' .

a ,-'_.,,4_.'-: |<_ 0.3
8 T 4.6 .
o e

; L 5. | et ‘\L 5.1
- 5.6 COMPACT, YELLOW-BROWN SILT AND SAND
s 6 VERY DENSE, LIGHT GRAY WITH POCKETS OF TOPSOIL (SUBSOIL)
W WELL-GRADED MIXTURE
— OF SILT, SAND AND
Z GRAVEL WITH
> OCCASIONAL COBBLES
. AND BOULDERS

(GLACIAL TILL)

50— NOTE:
REFUSAL ON NO GROUNDWATER WAS OBSERVED IN OPEN
BOULDERS TEST PIT UPON COMPLETION OF EXCAVATION




ASSOCIATES INC

Geotechnical Engineers

Appendix C

Previous Exploration Logs
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‘GZA DRILLING INC. .~ ©. - PROJECT - |TEFORT JEE0RIG Na oF T
1218 W, CHESTNL_JT ST.. BROCKTON, MA 02401 Public Schools Additions o EILE No 37932
(A DIVISION OF GOLDBERG . ZDING & ASSOC., INC) . | Cariisle, MA vz CHXD, BY____JH
 IMAN: C.. lanling BORING LOCATION Az on plan
et SHFIELLAY: P2l iy : GROUND SURFACE ELEVATION DATUM
INSPECTOR: oo DATE START..__.3-5-86 " DATE END 35-86
SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF & 2" SPLIT SPOON DAIVEN USHG A e CROUNDWATER READINGS
T 10T, HAMMER FALLIG 30k, DATE | TIME O T ST ABNIZATION TIME
CASING: - (UMLESS OTHERWISE ROTED, CASHG DRIVEM USING S00i6. WAMMER FALLING 24 ln. P 10:00 3'6 |0 30 Min,
E.
CASING SIZE: 25° BSh OTHER: "
E lew SAMPLE
Ewmiz £ e SAMPLE DESCRIPTION . ‘
LEim D H. DEFTH DEPTH OF STRATUM CHANGE
$= 122 we i) OFR BLOWS/E® BURMISTER L ASSIFICATION STRA
i S-1 ]24/24{0%=2%0 jelwlel Very looss, brown, fina SARD, some Silt,
trace . SAND, Silt
20
s -
5-2 1 24/16f §'~7'0 | 13~21-30-44] Very dense, brown, fins to coarss SAND,
lictle Silt, little f£ins to coarse Gravel,
little Boulders
SAND, Gravel, Silt
1
8=-31 24/18 10°=]12°0 | 18~21-28-27 Dange, brown, fine te coarse SAED, little
fine Gravel, trace Siit.
!
S—4 | 24/10 15'«18*0 281060 Medivs dense, brows, Ffine to coarse SARD,
some Gravel, trace S5ilt ‘
160  Buger Refupal
20
25
z30
L
38
GRANULAR SOItS | CONESIVE SOILS REMARKS:
BLOWS/FT  DENSITY | BLOWS/FT.  DERSITY )
s = ) ng €2 A ?ﬁﬁrﬂ . .
sl 2% SOFT
LOOSE Y .8 W, STIFF
10-30 M.DENSE | o 1o STer
30-50 DEWSE 1 15-13 ¥ STEF
50 v, DEMSE | 3 aey HARD
PR HOTES: NTHE STRATFICATION LINES REPRESENT THE AFPROXMATE SOUNDASY BETWEEN SOR. TYPES, TRANSITIONS MAY BF GRADUAL,
aﬁzgﬁmnmmmmmwmfmw%ﬂﬂnmsmum COMDITIONS STATED O
il THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE [TER M2 O Dug TO OTHER FACTORS THak l BORING Na..... B




GZA DRILLING INC. PROJECT REPORT OF BORING No. 0___5"2. -

] SHEET F
1215 W, CHESTNUT 8T., BROCKTON, MA 02401 Public Schools Additions FILE Ng, _ °'3¢
(A DIVISION OF GOLDBERG . ZOING & ASSOC., ING.) carlis’e ., MA GHKD. BY___.. JH
FOREMAN: c. Lenling - BORING LOCATION As on plan 1
CL.ASSIFIERL BY: P. Zoing o GROUND SURF@C@ gé.EVATlCN ji}A?UPé e
INSPECTOR: Hone " DATE START DATE END 58
SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER COMNSISTS OF A 2° S5UIT SPOON DRIVEN USING & GROUNDWATER READINGS
SO HAMMER PALLING 50 . CATE | TIWME | W0 TR qripy I7ATION TIME
CASING:  UMLESS OTHERWISE NOTED,CASING DRFVEN USHSS ZODIE. HAMMEN FALLING 24 I, 736 2:00 1 10° | 107 30 Min.
CASING SIZE: OTHER! 1
Z.¢F SAMPLE SAMPLE DESCRIPTION - : '
b e 0w A
EzES ) SEFTH DEPTH OF STRATUM CHANGE
¥ 3 5| N ﬂf; é ol BLOWSS" BURMISTER £ ASSIFICKTION . . "
o §-1 l2¢4/24l0¢+2'0 i=l~lel Very loose, brown, fine SAND, scme Silt
SAND, Silt
2°8
5 1
8«2 124/1%i5'~7'0 19-23-31-40] Very dense, brown, fine to coarss SAND, SAND, Silt, Gravel
lietle Siit, iittle fona te coarse Graval,
littla Boulders
10 ‘ 10°0
el iensanlinti-1871 comen Grey, Mica SCHIST,fractured
Mica SCHIST
15
1541 Bottom of Horing
204,
&
GRANULAR SOILS | COHESIVE SOILS | REMARKS:
BLOWS/FL DENSITY | BLOWS/FT. DENSITY
Q-4 V. LOOSE[€ @ V. SCFT |
2-4 SOFT
4= LOOSE | 4.8 M. STIFE
0-30 . DENSE | g\ sTE
30-50 DENSE | |83 V. STIFF
>80 V. DENSE | >50 HARD .
IR NOTES: I1THE STRATWIATION LIKES ammmmm BOLROARY BETWEEN SOR TYPES, TRAMSITIONS MAY BE GRADUAL.
E aMTER LEVEL READINGS HavE THE DRILL MOLES &7 TIMES AND UNMDER CORDITIONS STATED OM

FE&E _ % BORING | OGS, P u:mm L G GROUNIWATER MAY OCTLR 10 OTHER FACTORS Thh B~d
| e m 13 Pr&iuf %ﬁ%ﬁwm pAsE oue ¢ o B;C'RENG NO‘.?.""“.““‘“’“‘“““




. LIS T, - Inwveel . REPORTS%ZE?TORIN? N'-:'—O}:‘EJT“'.-‘
1215 W. CHESTNUT ST, BHOCKTON WA 02404 : Publiz Schools Additions . - FILE e 5782 -
(A DIVISION.OF GOLDBERQ . ZOIND & ASSOC., INC.) cariisie, HA crikp. By K
FOREMAN: ¥ ot ' . BORING LOCATION.. . 28 on plan
U IO - .. GROUND SURFACE Eé.sevn'rm DATUM,
ECTOR: .. - ‘ ; mn's START .. 3732 DATE END _
" SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER COMSETS OF 4 2° mmmusma - i, GROUNOWATER READINGS ™0
L .. HO®. HAMMER FALLING 300, .. | DATE | TIME | WO | o ey i 12 A OhTie ]
CAS:NG= o UMLESS ommmmm 200, HAMBSER m.i..us mh. 3-8 2:47 (103 ] 167 5 Mg,
CASING SZE: OTHER: ; T
o SAMPLE J
a2 E BAMPLE DES@R!PTlON p
sl E T neerm ! DEPTH OF STRATUM CHANGE
£™iw B| He. % {13 BLow/s” BURMTSTER L ASSIFICATION S
B
§-112a2181 092270 | 1-2-21 Looss, browr, fine SAND and Organic SILT, ORGANICS
trace Leaves, trace Roots. PYPY d
5 .
§-2 1247137 5%=Y'0  {25=30=3l-3§ Yery denge, brown, fine to coarse SAND, *
0 trace fine Gravel,- trase Silt. SARD, Grave-ij\, silt
|
10 10°0
c-1 |60/80} 10°-15'0{ comED Grey, Mice SCHEST, fractured
Mica SCHIST
15 : - 150 Bottowm of Boring
PN '
20
25
30
1
L4
35
GRANULAR SOILS | COHESIVE SOILS TREMARKS: -~ - - be e
-4 ¥ LoosE| € < V. SOFT] .
- soPT
.,:"'0 LOSSE | L8 B STEE
( N B, DEMSE [ 21 STIEF
sl DENSE | im-ng . STRE
>80 ¥, DENSE | >33 HARD
——y— NOTES IFTHE STRATIICATION LIMES REPRESEMT THE APPROXIMATE BOUNDARY BETWEEN S0B. TYPES, TRANSITIONS MAY BE GRADUAL
k. ZUATER LEVE nmmmmummmesamswmn COMDITIONS STATED 08
THEBCHING‘LDG! t.ucnnmmm CF GROUMOWATER MAY OCTUR D4 YO OTHER FACTORS THAN | BORING Ng, B3




;

GZA DRILLINS ING, | L BBEL R ORT iEay NG No. Bty
1215 W, SHESTNUT ST.. BROCKTON, Ma 0240% Public Schodls 'Adaitions : FILE Ne. 9792

A DIVISION, OF GOLDBERG . Z0WO & ASSOC., ING.) caridele M = CHKD. BY JB
FOREMAN G Leniing  -BORUNG LOCATION .48 _on plan

CLASSIFIER RN ——— : SGROUND SURFACE ELEVATION DATUM
INSPECTOR: .. — . DATE START . _3-6-86 _ _DATE.EMD 37-86

GROUNDWATER  BREADNGE™ —y

BATE [ TiWE | ATER T80 STABLIZATION TIME

3?7 None 8 completion

-

CASING SIZE:

z o= SAMPLE BOEL ;
5515 3 e T 0BT [ o El ESCRIPTION DEPTH OF STRATUM CHANGE
B |2 3] we o] TRETY : CLASSIPICATION
¢ S~ [124/18 0*-23:@.: P ] Loose, brown, fine BRIT, some Silt, trace SAN'E, gite
oo Roots ‘ e
- 40
&3 o ll 60/60 [ w'=9'0 CORED Grey, Mica SCEIST, wvery fractursd am i
‘ == . _ =

¥ica SCHIST

¢'0 Bottom of Boring

1o

GRANULAR SOILS | COMESIVE SOILS REMARKS:

BLOWS/FT  DENSITY| BLOWS/FL  DERSTH

0.4 v LoosE| <€ VURORT |
: 2-4 50FT : ,
410 LOOSE s M STRF | o i\
10-30 %.DENSE | g_ o STIFF N
| 30-50 DEMSE |)3.30 v, STWE

>30 V. DENSE | >20 HARD

9} NOTES: fITHE STRATFICATION LAES REPRESENT THE APPROXIMATE BOUNDARY 661 WEEN SOR. TYPES, TRANSITIONS MAY BE GRAOUM,,
= TATER LEVEL READNGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED O

THE BORING LOGS. FLUCTUATIONS 1R FHE LEVEL OF GROUNDWATER MAY OCOUR DUIE TO OTHER FACTORS THAR Beg
THOSE, ZRESENT A7 THE TME MEASUREMENTS WERE MADE [ BORING Na.




TRUGELT REPURT OF BORING No. B-5

 \RGAt WLy MG, . . it | SHEET W-—
1215 W. CHESTNUT 5T., BROCKTON, MA 02401 _Public Sehools Additiona " FLE Na. 5795
{4 DIVISION OF GOLDEERG . ZOINO & ASSOC., ING) Carligis, Fh b 'CHKD. BY JH
FOREMAN: €. lenling - BORING LOCATION % on piia
| CLASSIFED.BY: F- Zoino - ' - BROUND SURFACE EL EVATION - DATUM
Y ECTOR: e - - DATE START.3/-8 DATE END 377788
SAMPLER! UNLESS OTHERVISE NOTED, SAMPLER CONSISTS OF az” SPLIT SPOON DRIVEN USKG 4 GROUNDWAT Eﬁ READINGS
GOT HAMMER FALLIG 30W. , OATE | TilE | wa0W | OB T eram 15T ion TINE
msmG . UNLESS omemnse wrmanm DRIVEN USHEG 30006, mmen m.s..mc a«m. Nons | - . ..| @ Completion
casme sz T T e e ' g
z_lew SAMPLE - SAMPLE DESC T -
E ez L RIPTION ﬁ’
SZlES i OEPTH DEPTH OF STRATUM CRANGE
8512 3| we. % o) mowye BURMISTER CLASSIFICATION : :
e S~1 [84/20|0°-2°0 |Gmd-3-3 Loose, brown, fine to medium SAND, little
. ‘811t, trace fine Gravel, trace Roots N SANB, Silt -
20
" . BAND, Gravel
5=2 |24/18] 5*'~7'0 | 2B-33-34=26 Very denee, brown, fine to coarsa SAND,
T trace Silt, trace fine Gravel
. 70  Auger Refusal
10
15

20

25

BLDWS/FL,

<2 A
24 PT

L3 i, STIFF
g-15 STiFE
15-30 ¥, STEF
>EG HARD

4 + ITHE STRATIFICATION LINES REPRESENT THE ARPROXIMATE BOURDARY BETWEEN SOR_ TYPES, TRARSITIONS May B8 GRADUAL, |
ammLMMMMWNMMMESWMSMW CONDITIONS STATED ON
THE BORING LOGS. : :




amTER LEVEL READRNGS WEEEENWNWDRM HOLES AT TIMES AMD UNDER CONOITIONS STATED O .
TIONE i THE LEVEL OF R MY OCTUR DUE TO OTHER FACTORS Than l BORING Na, ~%
IS WERE WMADE s ———

£ EmG LOGS.
oSt SHESNT AT

3 NOTES THE STRATFICATION UNES REPRESENT THE APPRONMATE BOUMDARY BEZTWEER SC8_ TYPES, TRAMSITIONS MAY BE GRADUAL.

G724 DRILLING INC. PROJECT HEFORT&”;?PR!N? Na o5 Bhﬁl
1215 W, $tiESTNUT ST., BROCKTON, MA 02401 Public Schocls Additions FILE No. 3792
(A DIVISICON OF GOLDBERG . ZOIND & ASSOC., NG Carlisle, MR CHED. 8Y JH
FOREMAN:! S lenling BORING LOCATION mon e -
CLASSIFEDAY: N;n;‘m GROUND SURFACE ELEVATION DATUM e
INSPECTOR: DATE START......3=7-86 DATE END 3-7-88 ( 2z
SAMPLER: UNLESS OTHERWISE MUTED, SAMPLER COMSIETS OF A 2° SPLIT SPOOR DRIVEN USIG A& GROUNDWATER READINGS
0T HAMMER FELLING 30 . BATE | TIKE | S0 | P8 | STAWLIZATION TIME
CASING:  UM.ESS OTHERWISE NOTED,CASHG DRIVEM USBEG S00I HAMMER FALLING 24 in. Rone @ Completion
5 .
CASING SIZE: OTHER:
z oo SAMPLE N
Eol2E o SAMPLE DESCRIPTION
8212 3| we fie] OFTY | eowser BURMISTER L ASSIFICATION DEPTH OF STRATUM CHANGE
0 5-1 24/1% 0420 Jadmial lmose, brown, fine vo mediuvm SAND, sowe SAND‘ silt
§ilt, trace fine Gravél, trace Roots. !
296
'3 Sand, Silt, Gravel
S5=2 124/19 ] 5*~7'0  }36=-43-5]-68 Very dense, browt, fine to coarze SARD,
tracae Silt, trace fine Gravel
7'3  Auger Refusal
10
15
20
25
3
35
GRANULAR SOILS | COHESIVE SOLS | REMARKS:
BLOWS/FY  DENSITY | BLOWS/FT.  DEreTY
0-4 ¥ LoosE{<Z v SFT
24 SOFT
£={0 LOOSE o
4-8 W STEY ;
: 19-30 M.DENSE | o o STEE N
30-50 DENSE |i13~-20 ¥, STEF
»50 V. DENSE | >30 HARD




GZADRILLING INC. .~ - - .. PROJECT . REPURTS?H’;QTDR’N? NO
2158 W. CHESTNUTST BROCKTON MA%‘&O? Public Schools Addiitnna L. FILE No 2732
(A DIVISION OF GOLDBERG . ZOIND & ASSOC., (NC.) Larlizia, MA _ .. CHKD, BY JH
FOREMAN: C. lenling -~ BORING LOCATION . AB on plan .. ...
L ASSIFIED BY: f. 4Oing e, GROUND SURFACE ELEVATION - DaTUM
. ETORy . . Moms L ¥ DATE START___3~7-86 " GATE ERD . 3-7%65
: FiER: NOTED, SAPLER oneioTs SPLIT SP00 CRVER US A -  SROUNOWATER READWGS
SAM %iwm P oz < P DATE | T | UM T BT ehpn TTATION TIME
CASING UH.ESS CTHERWISE mmmm O, m m.u% 24 I " I £ None | '~ 8 Completion
cASNG sZE: __OTHER: -
T joe .  SAMBLE ‘ ' SAMPLE DESCRIPTION & = - o PR
EZiES oy = - DEPTH OF STRATUM CHANGE
e E R I pLOwa/s" BURMISTER CLASSIFICATION _
o .
. S=1 [2842L[0%=27g 13=16~14-21 Hedium dan.ia, bfmm-, fine to coarse SAND, BaMD, S11%, Gravel
trace S1l%, trace fine Gravel
3res 100 e panstration 3'9 Aunger Refusal
5
GRANULAR S(}LS COI-ESN‘E SOILS imks., U
BAOWS/FT_ DERSITY | BLOWS/FY, .
o-4 ¥ LoOSE ;2 : v. ookl
-
e LS| 8 M. STIF
) M. DERSE | gurg STHF
HI s DEMSE |15-30 V. STEF
>50 V. DENSE | >30 HARD
A R NOTES: HTRE STRATFW LHES REFRESENT THE APPRORIGATE BOUNDARY BETWEEN SOL, TYPES, TRANSITIONS MAv BE GRADUAL.
k. ZWATER LEVIL READINGS HAVE BEEN MADE 36 THE DREL msswnmsmnwmnmnmsrmm
THE mtmmrwmm mmm TO OTHER MCTORS THAN [ BamING o BoT
THOSE PRESENT AT AR ANE S




GZA DHILLING INC. PROJECT REPORT OF BORING No._2-3

SHEET

1218 W. CHESTNUT ST., BROCKTON, MA 02401 Public Schools Additions © PFILE Ne 8792

(A DIVISION OF GOLDBERG , 20iN0 & ASS0C., INC) 23R CHKD. BY V8

FOREMAN: Garlenling BORING LOCATION As on plan

CLASSIFIER.BY: Poploino ————  GROUND SURFACE E] EVATION . pATUM

|NSPECTOR: ) DATE STARY._ 37736 BATE Enp 3

SAMPLER: UMLESS OTHERWISE NOTED, SAMPLER COMSISTS OF A 2° 9PUIT SPOON CRIVEN USHG 4 L. GROUNDW“TER READINGS

IS0, HAMMER FALLING 30 in, DATE | TIME | WATFK | —obiy smauzn:oﬂ TiME
CASING: UNLESS OTHERWISE ROTED,CASING DRIVEM USING SOOI RAMMER FALLING 24 W, 3-7 None € Complation
- T

CASING SI7E: QTHER: =5
= o= SAMPLE SAMPLE DESCRIFTION
EZIEZ . DEPTH : DEPTH OF STRATUM CHANGE
8T ig 3] e EE% {r1) BLOWS/E" SURMLSTER £1 ASSIFICATION ‘ :
o 5=-1124/16f0'=2"0 12=18=14=16 HMedéum dense, brown, fine to medium Samd, . :

little §ilt, trace fine Gravel SAND, S5iit, Gravel

2'9 Auger Refusal

GRANULAR SOILS | COMESIVE SOILS | REMARKS:
BLOWS/FL  DENSITY | BLOWS/FL  DENSTY
0-4 V. LOOSE{ < < S0
2-4 SOFT .
410 LOGSE o
48 B STFR : (\
1030 M.DEMSE | o o e
Q-5 DENSE 115-30 v STEE
3801 V. DENSE | >30 HARD ‘
PN MR NOTES: 1THE STRATEICATION LINES REPRESENT THE AFPROXIMATE BOUNDARY BETWEEN SO, TYPES, TRANSITIONS MAY BE GRADUAL. _
k- MRLMLR&MSWEWWNWDR&LH@LESHﬂESMW TTIONS STATED OM
THE BORING LOGS. FILUCTUATIONS mmnsva. GROUNDWATER MAY OCTLR DUE 15 o OTHER FACTORS THAN [ BORING No.
THODE PRESENT AT THE TWAE MEASUREM 2




AW e FLIWVETE O DURING NG, B_;

Glidhed b U huba I CE (FG R : SHEET oF
1218 W. CHESTNUT ST., BROCKTON, MA 02401 Publie Schools Additiona FILE No. . 9782
“{A DIVISION OF GOLDBERG . ZOING & ASSOC., INC.) Carlisle, WA  CHKD. BY TH
FOREMAN: C. Lenling BORING LOCATION ... A$ on_plan
CLASSIFEREY: génzfaino GROUND SURFACE ELEVATION __n__..____T_P&é‘EUM
ISPECTOR: — : DATE START. 327285 DATE END .7~
BLER: NOTED, SARPLER CONSISTS SPLIT SPOON ORIVEN USHG GROUNDWATER READINGS
sam &’é‘iﬁ‘fém 0k oraz ) 4 DATE | TIME | WALPN | Lo STABLIZATION TIME
CASING: uw.zss OTHERWISE NOTED,CASIG DRIVEN USEES 30016, HAMMER FALLING 24 In. _3=7 None € Completiocn
CASING SIZE: : —__OTHER: "
EalgE SAMPLE SAMPLE DESCRIPTIONY
F—: - g s .
g TiE DEPTH OF STRATUM CHANGE
E=|3 5| Mo % | mowwe URSTER CLASBIFICATION .
% :
S~1124/7 [0'=1'¢0  [18~43 .n. Dense, brown, fine to coarse SERD, trace SARD, Gravel
Gravel i'D Auger Refusal
s 1
10
15
&
GRAMNULAR SOILS COMESIVE SOILS REMARKS:
BLOWS/FL  DENSITY | BLOWS/FT.  DERSITY 1. Thres trial borings at 5°0 whth -Atger Refusal at 1'C.
p—— V. ST : !
2-4 SOFT .
LOOSE | e . STEF
M.DEMIE {3 0 STES
. DEMSE lis-3n v, STHF
VY. DENSE | 30 HEARD
FR NOTES: 1THE STRATFICATION LINES REPRESENT THE APPRCEEMATE BOUNDARY BETWEEN SOR.TYPES, TRANSITIONS MAY 6F SRADUAL.
% ZEATER LEVEL ammemwmmmmzsmnmsmmmmsrmnm
THE ssmmm.?%s LU m‘ms AR OF GROUNDWATER MAY OCTUR DUE TO OTHER FACTORS THAN l BORING Ng, 3-2




GZA DRILLING INC. PROJECT REPORTS%FE BORING No. :%

1215 W. CHESTNUT §T., BROCKTON, MA 02401 —BEblic Schools ndddeions FILE nNe._9792

(A DIVISION OF GOLDEERG . ZOINO & ASSOC., INC,) sariisle, ¥R CHKD. BY JE

FOREMAN: C. Lenling BORING LOCATION AB On plan

CLASSIFIEDLEY: g; £oing GROUND SURFALE ELEVATION PATUM s
INSPECTOR: ne DATE START...2:7:86 TCATE END _3=7-86 -

SAMPLER! UNLESS OTHERWISE MUTED,

N,

SASPLER CONSISTS OF 4 2" SPLIT SPOON DRIVEN USH#GG 4 GROUNDWATER — READINGS
140k HAMMER FaLlING 30, DATE IME o STABILIZATION TIE
CASING:  umgss OTHERWISE NOTED, CASING DRIVER LISHG SO0, HAMIER FALLING 24 I, 3-7 Nona 8 Completion. o
CASING SIZE: GTHER: ﬁ
z_lgE SAMPLE SA
Eq2E MPLE DESCRIPTION
e H, DEPTH : DEPTH OF STRATUM CHANGE
A 53 Mo, % 154} BLOWS/g" BURHMISTER CLASSIFUATION
8t ls~1 [24/20) 0'-3'p §=8~11-14 Hedium dense, brewn, fine to medium Sanp,
little Siit, trace fim to madium Gravel.
SARD, 5ilt, Gravel
5 .
S~2 124/86 5:0~5%6 | 39 Densa, brows, fine to coarss SAND, little
¢ ~} gile.
fine Gravad , traca{-) Sile s'e P
10
é
GRANULAR SOILS | COHESIVE SCiLS REMARKS:
BLOWS/FT  DENSITY] BLOWS/FT,  FEnarra
O-a ¥ LOOSE <2 Y. W
2-4 SOFT o
-} .
4o MOOSE| e M STFE (
0-30 . DENSE | g o e
30-50 DENSE {15305 ¥ STFF
>80 ¥ _DERSE | >3 HagLy

HOLES AT TIMES AND uNDER CONDITIONS
MAY OCTUR DUE TO OTHER FACTORS

STATED O

THAN | BORING Ne.__5-10




iy Belil
LA MPILLING NG, , FRUGEL | R&,PORT&FES‘ORIN? No, 5
1215 W. CHESTNUT 5T., BROCKTON, MA 02401 Pyhlie’ Schools Additions FILE No. BT -V
(A DIVISION OF QOLDBERG . ZOINO & ASSOC., NS cariisle, MA © CHKD, BY —JH :
FOREMAN: Solenling __ BOFING LOCATION Az on plan
CLASSIFIED BY; i LOL0O " GROUND SURFACE ELEVATION BATY
" PECTOR: - ons -~ DATE START DATE END -
AMPLER: UNLESS OTHERWISE KOTED, SAER CONSISTS OF 42" SPLIT SPOON DRIVEN USING A GROUNOWATER READINGS
o [OR, HAMMER FALLING 30im. - o DATE | TiME i STABILIZATION TIME
S um.zss omwusz mc&sm mm USHE OO, HAMMER FALLING 240n Hone ¥
CASING SIZE: OTHER: S B
T o= SAMPLE SAMPLE DESCRIPTION #' '
ETIES . PT ! e DEPTH OF STRATUM CHANGE
8E|3 3] we. M S BLOWwS/g” BURMISTER CLASSIFICATION
4 S=1{ 24/1% 0*=2%0 10eB=E=5 Hedivm dense, brown, fine to medium SARD,
little $1ilt, tyees coarse Graval, . .
SAHND, S5ilt. Gravel
5
S~2 [24/8 (B'-5710 27-47/100% Very dense, brown, fine to medium Sm 5110 Auger Refuvasl
and GRAVEE, tracu (=} Sile.
10
.8
GRANULAR SOILS | COMESIVE SOILS REMARKS:
BLOWS/FT  DENSITY | ROWS/FT  DeRsiTY .~
0-4 ¥ LODSE ;2 VSOET
-4 SOFT
A0 LOOSEL 4 8 M STEY -
M.OENSE [ g1 ST
DENSE |13-30 v STEE
V. DEMSE ¢ >30 MARD
R NOTES: 11THE STRATIFICATION LINES REPRESENT THE AFPROIIMATE BOUNDARY BETWEEN SOI, TYPES | TRANSTTIONS MAY BE GRADUAL,
AWATER LEVEL READINGS HAVE BEEN MADE I THE DRILL MOLES AT TIMES AND UNDER COMDITIONS STATED Ol
THE BORING LGS, Fs.uc-rmm«s m T LEVEL OF GROUNDWATER MAY OCTUR DUE TO OTHER FACTORS THN I BORING No, . Bwil
THOSE PRESENT AT EASUREHMENTS WERE MADE




L

GZA DRILLING INC,
1215 W, f"-fEserz’ BT., BROCKTON, MA 02401

PROJECT

REPORT OF BORINF Ne. B~12
SHEET OF

Public Schools Additions FILE Na. 9792
(A TIVISION DF GOLDBERG . Z0INO & ASSOC., . Garlisle, MA CHKD. BY vH
FOREMAN! E: leniing BORING LOCATION As on plan
CLASSIFED 8 §° £0320 GROUND SURFACE ELEVATICN DATLM (’(
INSPECTOR! one DATE START.2:11288 DATE END 2158 o
SAMPLER: URLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A 2° SPLIT SPOON ORIVEN USHG A GROUNDWATER READINGS
0% HAMMER PALLING 30, DATE | TIME | wgF® | STABLIZATION TIME
CASING?  UNLESS OTHERWISE NOTED,GASING DRIVEN USING 30O HAMIMER FALLING 24 in.
) —r
bl
CASING SIZE: OTHER: &
E lem SAMPLE MELE i
Loz & = SA PL DESCRIPTION
=i . DERTH " BURMISTE DEPTH OF STRATUM CHANGE
4 33| v ﬁ% it} BLOWS/ CLASSIFICATION )
%)
Sl 124/ QP20 Bellewldmil Hedium dense, brown, fine to coarse SaND,
trace fine to cosrse Sravel, littles S5ilt.
SAND, Gravel ., Silt
5
8~2 1 24/24{5'=7'0 PE-30-34-40 Very densa, brown, fine to coarse SAND
and GRAVEL, trace Silt
70 Auger Refusal
1o

GRANULAR SOILS | COHESIVE SOILS | REMARKS:
BLOWS/FT  DENSITY| BLOWS/FL
0-4 v LooseE] << v.
2-4 SOFT -

4101 -

LOOSE] -8 M, STFE [ L
10-30 M.UDENSE |} STIFE et
30-80 DEWSE {15.30 V. ST
380 V. DENSE | >3p HARD

PR HOTES: 1)THE STRATICATION LINES REFRESENT THE ARPROHIAETE BOUNDARY
% A BRING L. wm T LEVEL
ity
THOSE DRESENT AT TH;MREHENVTESL WERE MADE

DETWEEN SOR. TYPES, TRANSITIONS MAY BE GRADUIAL.

WLL WCE.ES ATT!WES AND UNDER COMDITIONS STATED OM .
GROUNDWATER MAY OCTIUR DUE TO OTHER FACTORS THAN [ BORING Na.__B-}2 i




GZA DEILLING INC. . - FROJECT REPORTSR&%ETORIN? N, 3’13

1215 W, CHESTNUTST. BROCKTON, MA 02401 Publie Schools Additions “ FILE Me. 9792

(A DVISION OF GOLDBERG . 20ING & ABBOC., INC.) carlisie, HA ©GHKD, BY il

FOREMAN: ¢, Lenling BORING LOCATION L% ou plan —
| CLASSIFEQEY . Fo 20300 " GROUND SURFACE ELEVATION DATYM
~ - DATE START....3=m1l-86 DATE EnD il BNER
[ 'SAMPLER: UNLESS OTHERWISE NOTED, SAHPLER CONSSTS OF A2" LT SPOON DRIVEN Usees & GROUNDWATER READINGS

(MO HAMMER FALLIG 301n. . _ DATE | TIME | Wit | SO | oh ot 15 ATION TIRE
CASING SIZE: OTHER: i
E.gE SAMPLE SAMPLE DESCRIPTION ¥ . - %
Ez|zg C Ep F A
82123 e ] S | sowew AURMTSTER o rseaon DESTH OF STRATUM CHANGE
g S-1 P4/20]0'=2'0 {18-16~16-19| Danse, brown, fine to ccarse SEND, little
fine to coarse Gravel, little S4ilt.
SaND, Gravel, Sile
5 [ 1)
§-2 1 24/ | 5'0~5"2 75 Very denze, grey, westhered ROCE fragments
little fine SAND.
562 Auger Refusal
10

CRANULAR SOILS

COMESIVE SCRLS | RﬁMARKS

BLOWS/FT  DENSITY| BLOWS/FT : -
o-4 ¥ LGOSE ;"; v. oy
4-10 LOOSE] 46 B, STFF
HOENSE |4 o b
18- . STIFE
530 HARD

THOSE P

ZYeaTER |LEVEL mmmm&mmmmmmsms
THE MINGLDGS FLUC‘FUAm INH‘ELEVEL OF GROUNDWATER MA)

R NOTES: ITHE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUMDARY BETWEEN SO, TYPES, TRANSITIONS MAY BE GRATUAL,

B=13

UMDER CONDITIONS STATED o
g Y OCOUR DUE TR OTHER FACTORS THAN ‘ BORING No.




GZA DRILLING INC, EAOJECT REPORT OF BORING o, 221t

1218 W. CHESTNUT §T., BROCKTON, MA 02401 Public Schocls Additions FILE Ne. 9792

(A VISION OF GOLDBERG . ZOING & ASSSE., INC.) Cariigle, MA CHKD. BY JH

FOREMAN: €. lenling BORING LOCATION As on plan

CLASSIFIEDEY: - P, 2oino ‘ GROUND SURFACE ELEVATION DATUM [
INSPECTOR: Hone DATE START.._3-li-B8 DATE END 3-11~86
SAMPLER: UNLESS OTHERWASE NOTED, SAMFLER CONSISTS OF A 2 SPLIT SPOON DRIVEN USES A GROUNDWATER READINGS

O HAMMER FALLISG 300, DATE | TIME | WP | SR T CTAR TATION TIME
CASINGt  UNLESS OTHERWISE NOTED,CASING DRIVEN USHS 3008, HAMMER FALLING 24 In. 3-11 Nona @ Compietion
-

CASING SIZE: QTHER: &
g ezl SAMPLE MPLE DESCRIPTION
EZiz & T SA DEPTH OF STRATUM CHAN
B=13 3 e EE,E; ol o BLOWS/E" BURMISTER CLASSIFICATION STRATUM CHANGE
- ,

5-1 124/16} D*«2'g ll=gwg=§ M¥ediuw dense, brown, fine to ccarse SHEND,
some Silt, trace Gravel, trace Fibers

SAND, SiTt, Gravel

2'g Auger Refusal

GRANULAR SOILS | COMESIVE SOILS | REMARKS:
BLOWS/FT  DENSITT| BLOWS/FT  DERST

o-d V. LOOSE ;24 v j:?:
j 4 LOOSE} 4 8 K. STIFF
1 10-30 M.DENSE {g 1o STieE *
3-30 DEMSE |53 ¥, STEF

>80 v, pENsE | 530 MARD

THGSE & PRESENT AT TE n_gm_mnm WERE WMADE

KOTES: THE STRATIFICATION LINES REPRESENT THE AFDROMDAATE BOUNDARY BETWEEM SO8, TYPES, TRANSITIONS MAY BE GRADUAL.

2renTER LEVEL READNGS HEWE EEN MAD&: ® T'WE DRI HCLES AT TIMES AND UNDER CONDITIONS STATED O
THE BOR OGS, FLUCTUATIONS VEL OF GROUNDWETER MAY OCTUR DUE TO OTHER FACTORS THAN l BORING Na. B-14




' 12156? CHESTNUTST BAOCKTON, MA 02401 Public Schools Additions FILE N, §75%
! (A DIVISION Of GOLDBERG . ZOING & ASSOC., INC.) carlisls, MA CHXD, BY T8
" FOREMAN! C. Lenling BORING LOCATION As on pian
LA TSIFIEDBYG Fo OLHO GROUND SURFAC F-EVATION DATURM
STOR: None DATE START__ #724=86 ~~  oaTE EMp _d-il-86
P & CROUNDWATER  READINGS
“SAM LER: ;gﬁmﬁqugwse ucrgg h%m COMSISTS OF & 2" SPLIT SPOOM DISVEM USHSS & BATE T [ o | B e T TR TTIE
CASING:  UNLESS OTHERWISE ROTED,CASING DRIVEN USHNG B00IR. HAMMER FALLING 24 i, 3~1l Nors € Compietion
CASING SIZE: QTHER: e
X les SAMPLE SAMPLE DESCRIPTION &7 '
5--: = b P
EriEY . BEFTR ; . DEPTH OF STRATUM CHANGE
E=]3 B Ne. M ) BLOwS/" BURMTSTER CLASSIFICATION '
o
s-1 R4/21 QP=2°%0 13-15-14-18 HMedium derse, brown, fine to medium SAND,
lirtle 8ilt, trace fine to coarsa Gravel, SAND, S8ilt, Gravel
trace Cobbles,
5
5-2 R4/3 [ 5'0~5'% | g8 ! Very dense, brown, fine to medium SHEND

and BITT, little Gravel.

58 Auger Rafusal

GRAMULAR SOILS | COMESIVE SOILS REMARKS:
HOWS/FT | CENSITY | BLOWS/ET,

Ded V. LOOSE| €<

- .10 Loose| &%

. 4-8

M. DENSE | g, pa

e DENSE |is.30

50 V. DENSE | 530

" ZWATER LEVEL READEGS HAVE
THE BORENG LOGS. F Lucrmmus
IHOSE PRESENT AT THE T1

SEEN HMADE W THE DRIL HOLES ﬂ' nut«:s AND UNDER COND|
1M M LEVEL
s WERE

NOT;S BTHE STRATWFICATION LINES REPRESENT THE APPROXIMETE BOUNDARY BETWEEN SO, TYPES, TRANSITIONS MAY B8 GRADUAL.,

STATED O

¥ OCTUR DUE TO OTHER FACTORS THAN l BORING Na, B=13
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CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION

37 LINDEN STRERY MEDFORD, MASSACHUSETTS 063155 Telephone EXport 1.43500

SHITH, SELLEW & DORERTY, ARCHITECTS & EWGIMEERS, BOSTON, MASS, JULY 27, 1967 67238
?0 ¥ -] D 14
ate Job Ne.
s cation CIRLISLE ELENENTARY SCHOOL.ADDITION, WASS, o L Scalo 1" = 4 g
BRIKG #1 BORINE 42 BRI §3
GROUND SIRFACE ELIY. 10146 [0 vy oy
“ LOSE LOAKY SAND, ] GROUND SIRFACE ELEY, 100,37
CRCUND SURFATE ELEV, 89,5 /7 7% LITTLE GRAVEL LOGSE LOANY SAND,
2°0° SOME GR 4
GSE Tohmy Shig, | R FIRE A 30 | UM GRAVEL FiLL
SGE GRAVEL L 20 TR Py
2%° ’ €8 sge | SONE EBRAVEL
FIRT FTRESERT, m e SAND & GRAVEL ‘ 3 RATS FINE SAID, 18
qege | SO GRAVEL YT yign |0 GRAVEL
VERY HARD, FIKE 74 (120 sLows, wo reseTRATION) VERY HARD, FINE 94
SAND, GRAY, STGHES A SAND & GRAVEL
]
5ig N TTITE HO WATER ENCOUNTERED geps TR
(120 srows, wo reweTRATION) DATE  ToZdmfl {120 srows, wo PeeevmsTION)
HO WATER ENCOUNTERED N WATER ENCOUNTERED
DATE  7e2dws? DATE  7eZ4=67
BORING #3m4

(5" SQUTH OF ORIGIMAL LOCATION)

EROUND SHRFACE ELEY, 100,3 &

LOOSE LOARY SAID,

GRAVEL, TRACE BRICK | 3
208 | FHL

FIRK TINE SAD, SOHE| 22
30 R s
PENoHE sraveL © | B

VERY HARD, FITE SAN)] oo
seqe L8 RAVEL

= REFUSAL «

(120 srows, wo perevaavion)
NO WATLR ENCOUNTERED

DATE  T=24=67

UNLESS OTHERWISE SPECIFIED, WATRS LEVELS NOTED, WERE OBSERVED AT COMPLETION OF BORINGS, AND DO NOT N CESSARILY REPRESENY PERMANENT

2% 0.D, SPLIT TUBE SANPLER
GROUND WATER LEVELS. FIGURES IN RIGHT HAND COLUMN INDICATE NUMBER OF BLOWS REQUIRED TO DRIVE .~ § —

|
- .2, INCHES USING 140 1B WEIGHT FALLING 30 INCHES SHEET oF 3 B
— 2-12



CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION

37 LINDEN STREET MEDFORD, MASSACHUSETTS 02155 Telephone EXport 1-4500
SHITH, SELEW & DOHERTY, ARCHITECTS & EMGINEERS, BOSTOM, MASS, JULY 27, 1967

o Date Job No,

CARLISLE ELEMENTARY SCHOOL, ADDITION, WSS, RS T

Location

BRIME £4 BR 146 §% BORIIG £6

GROUND SURFACE ELEV. 99,8 [ 7o EROBD SIRFACE ELEY 99'9 :
LOOSE LOAKY 4 ey BROUND SIRFACE ELEV, 98,6 .07

- SMD 8 LOGSE LOWY MO, | T
S G K o i’ e T
3108 O T T, R 35
VERY HARD, FIHE L] 4uge | _BRAVEL, STONES 3¢
SAMD, GRAVEL, ' 7 FIRH FINE 2
STONES g0 VERY HARD, SAMD & GRAVEL
£g8 FINE SAMD, GRAVEL, |50
= REFUSAL = SOBE STOHES 54 5 TIRTRTTTR
{120 stows, %o pexrTRATION) g T TR S SAND & GRAVEL 1 @
_ gte*
XD KATER ENCOUNTERED (120 erows, wo reMcTRATION) REFUSAL =

(120 sLose, mo PEmETRATION)
NO WATER ERCOUNTERED
DATE  726-67 HO WATER ENCOUNTERED

DATE  T=26=67
DATE  7=26=57

UNLESS OTHERWISE SPECIFIED, WATER LEVELS NOTED, WERE OSUENVED AT COMMETION OF BORINGS, AND DO Nog. NECESSARIIi-Y ;spgﬂr& gmmem
D, SPLIT TWBE LR
GROUND WATER LEVELS. RGURES 1M RIGHT HAND COLUMN TNDICATA HUMBER OF BLOWS REQUIRED TO DRIVE _ 0.0. -

12 _ wicies vsnea 140 1. WEGHT FALING 30 sNGHEs T+ S T

2-13



CARR-DEE TEST

37 LINDEN STREEY

BORING

MEDFORD, MASSACHUSEITS 02155

AND CONSTRUCTION CORPORATION

Telephone EXpert 1-4500

To SHITH, SELEW & DOHERTY, ARCHITECTS 2 EMGENEERS, BOSTOM, MASS, ot JULY 27, 1967 Job N 67238
& ob No.
. CARLISLE ELEHEWTARY SCHOOL ADDITION, WASS. . 4
Location Scale 1” = .
BRIIG 7 BRI 8 BORIKEG 9

GROUID SURFACE ELEV. 100,6 | ;o0

L0SE
LOANY 8
SAND

30" T SAND, a8

88 LARAVEL & STONES

e REFUSAL =
{120 svouws, o rexcTRATION)

N0 WATER ENCOUNTERED
DATE  7=26=67

GROURD SURFACE ELEY, 99,3 I

LOOSE LOAY SAHD,
TRACE OF EDOTS 3
2'0° T SRD .
SOHE GRAVEL
3%° = REFBRAL =

{120 seows, wo PemeTRAYYOR)
'HD ¥ATER EHCOUNTERED

DATE  7s26=67

LOOSE LOAMY
SAID, LITILE 4
BRAVEL

3tg®

e« REFUSAL =
{120 weows, wo PencvaaTion)

KO WATER ENCOUNTERED
DATE  T«25«67

UNLESS OTHERWISE SPECIFIED, WATER LEVELS NOTED, WERE ORSERVED AT COMPLETION OF 80ORINGS, AND DO NOY NECESSAR}LY REPRESENT PERMANENT

OROUND WATER LEVELS. FIGURES IN RIGHT HAND COLUMN INDICATE NUMBER OF BLOWS REQUIBED TO DRIVE 2
e o JMCHES USING 140 LB, WEIGHT FALIRG 30 INCHES i

2-14

0.0, SPLET TUBE SAMPLIR
3 5

SHEET ____ OF




CARR-DEE TEST

37 LINDEM STREEY

BORING

AND

MEDFORD, MASSACHUSETTS 02155

SHITH, SELEW & DOMERTY, ARCHITECS 3 EMGINEERS, BOSTON, MASS,

CONSTRUCTION

CORPORATION

Tetephene BEXport 1-4500

JILY 27, 1967 57238
Job

Te Date No.
Location CARLISLE ELEMENTARY SCHOOL ADDITEGM, WASS, Scale 1* “
BRI £10 BORIME £18 BRING #12

GROUKD SURFACE ELEV. 96,5

o | T P

3
| T
20" RTINS P

& GRAVEL
396*
VERY HARD, n
FIKE SAMD
& GRAVEL 98
616" « REFUSAL =

(120 srows, w0 PemcTRATION)
RO ¥ATER ERCOUKTERED
DATE  7=2é=E7

BRIN §Fi0A

(5%0° SOUTH OF (RIGIRAL LG(‘AUGFI).

GROUMD SURFACE ELEV, 98,5 &

LOCSE LDAHY SAND, 3
jrge TRACE OF GRAVEL

210¥ LUUSE FTXE SARD @ i

N\GRAVEL

HARD FINE SAND %0

gigr |ECRAVEL

VERY HARD, FIE | og
SAND 8 GRAVEL

'
so* o REFUSAL =
(120 sLows, wo PeweTRATION)
HO HATER CHOOUNTERED

DATE  T=24=b7

GROUND SURFACE ELEV, §8,8 40

FIRK LOAKY SAND,
SOME GRAVEL, TRACE | 12
puge | COAL FILE

FIRH FINE SARD
é GRAVEE:

¥
3’ VERY HARD FINE SAND
& GRAVEL

¥
e = REFUSAL =
{120 sLows, wo PeaevmaTioNn)
R0 WATER ENCOUKTERED

DATE  7w25«67

GROUND SURFACE ELEY, 98,8
FIRM LOANY SAND,

CRAVEL, TRACE OF I8
2 5 ASHESLF]U.
HARD FINE SAND, 28

BRAVEL & STONES

4P | i
GEIAEVSEL ia“:s*roe&s 0, 56

56 = REFUSAL =
(120 sLovm, wo PemevRATION)

HO WATER ENCOURTERED
DATE 72567

UNLESS OTHERWISE SPECIFIED, WATER LEVELS NOTED, WERE OBSERVED AT COMFLETION OF BORINGS, AND DO NOT NECESSARILY REPRESENT PEAMANENT

&
GROUND WATER LEVELS. FIGURES IN BIGHT HAND COLUMN INDICATE NUMBER OF BLOWS REQUIRED T8 DRIVE . 2" 0.0, SPLIT TUBE S“j PLR -

12

INCHES USING 140 LB. WEIGHT FALLING 30 INCHES “f: 2-15

4

SHEET OF 5




CARR-DEE

To

TEST

37 LINDEN STREET

BORING

AND

FEDFORD, MASSACHUSETTS 02158

SKITH, SELEW & DOMERTY, ARCHITECTS & ENGINEERS, BOSTON, MASS.

CONSTRUCTION

Location

CARLISLE ELEWEWTARY SCHOOL ADDITI(M, RASS,

b No.

67238

CORPORATION

Telephone EXport 1-4500

JLy 21, 1867
te

Scale {” = ‘_______, .

GROUKD SURFACE ELEV, 90,2 19110 -

BRIN £13

LOGSE LOAWY SARD, | g
LITILE GRAVEL FILL
2% '
WRD FINE SMD, | 4o
BGRAYEL & STOHES
430 TRy R P TRESAROL s
sege L_ERAVEL

@ REFUSAL =

HO WATER ENCOUNTERED
DATE  7=25-67

(120 sious, w0 reMETEAYION)

GROUND SIRFACE ELEY, 99,2 LS

BORHG $14

1"g*

LOOSE LOAKY SAHD,
LETTLE GRAVEL FILL

4

FIRH FINE SAiD
& GRAVEL

21

300t

YERT BARL, ©INE
SAHD, GRAFEL & ST

= 88

et

o REFUSAL =

(120 srous, wo PracvasTiOn)

KO WATER ENCOURTERED
DATE  Te25=67

UNLESS OTHERWISE SPECIFIED, WATER LEVELS NOTED, WERE OBSERVED AT COMPLETION OF BORINGS, AND DO NOT NECESSABILY REPRESENT PERMANENT

OROUND WATER LEVELS. FIGURES IN RIGHT HAND COLUMN INDICATE NUMBER OF BLOWS REQUIRED TO DRIVE .
i

INCHES USING 140 1B, WEIGHT FALLING 30 INCHES i 2-16

2* 0.0, SPLIT TUBE SAPLIR

SHEET

5

OF

5
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ASSOCIATES,INC

Geotechnical Engineers

Appendix D

McPhail Associates, Inc.’s
Groundwater Monitoring Reports



GROUNDWATER MONITORING REPORT

Elevation Job No: 5010
Subtrahend : +234.6 Addition to Carlisle School
. Elapsed Depth of Water Elevation
Date Time Time from Riser Top of Water Remarks Read By
10/19/09 NE NE T™MC




GROUNDWATER MONITORING REPORT

Elevation Job No: 5010
Subtrahend : +238.0 Addition to Carlisle School
. Elapsed Depth of Water Elevation
Date Time Time from Riser Top of Water Remarks Read By
10/19/09 NE NE T™MC




ASSOCIATES INC

Geotechnical Engineers

Appendix E

Chemical Test Results



ALPHA ANALYTI CAL

Ei ght Wal kup Drive
West bor ough, Massachusetts 01581-1019
(508) 898-9220 wwv. al phal ab. com
MA: M MAO86 NH: 2003 CT: PH 0574 ME: MAO086 RI: LACO0065 NY: 11148 NJ: MA935 Ar ny: USACE

CERTI FI CATE OF ANALYSI S

Client: MPhail Associates Laboratory Job Number: L0914981

Address: 2269 Massachusetts Avenue Dat e Received: 20-COCT-2009
Canbridge, MA 02140 Date Reported: 26-COCT-2009

Attn: M. Anbrose Donovan Del i very Method: Al pha

Proj ect Number: 5010.2.00 Site: ADDI TION TO CARLI SLE SCHOOL

The foll owi ng questions pertain only to MCP Anal yti cal Methods
An affirmative response to questions A B,C &Dis required for "Presunptive Certainty" status

A. Were all sanples received by the |aboratory in a condition consistent with those YES
descri bed on their Chain-of-Custody docunentation for the data set?

B. Wre all QA QC procedures required for the specified analytical nmethod(s) included YES
inthis report followed, including the requirenment to note and discuss in a
narrative QC data that did not neet appropriate performance standards or guidelines?

C. Does the analytical data included in this report neet all the requirements for YES
"Presunptive Certainty", as described in section 2.0 of the MADEP docunent CAM
VI1 A "Quality Assurance and Quality Control Guidelines for the Acquisition and
Reporting of Analytical Data"?

D. VPH and EPH nethods only: Was the VPH or EPH nmethod run w t hout significant YES
nodi fications, as specified in Section 11.3?

A response to questions E and F is required for "Presunptive Certainty" status

E. Wre all QC performance standards and reconmendations for the specified nethod(s) NO
achi eved?

F. Were results for all analyte-list conpounds/elenments for the specified nmethod(s) NO
reported?

Any answers of NO to the above questions are addressed in the case narrative

I, the undersigned, attest under the pains and penalties of perjury that, based upon ny personal inquiry of those responsible
for obtaining the information, the material contained in this report is, to the best of ny know edge and belief, accurate and
conplete. This certificate of analysis is not conplete unless this page acconpani es any and all pages of this report.

0

Aut hori zed by:__

TeEEnica ﬁepresentatige -

10260915: 55 Page 1 of 19



ALPHA ANALYTI CAL

Laboratory Job Number: L0914981
Date Reported: 26-OCT-2009

ALPHA SAMPLE NUMBER CLI ENT | DENTI FI CATI ON SAMPLE LOCATI ON
L0914981- 01 TP3 6-7' CARLI SLE, MA
L0914981-02 B2 5-7 CARLI SLE, MA
L0914981- 03 B2. B4. B5 COW 0-2.5' CARLI SLE, MA
L0914981- 04 B1. B3 COw 0-2' CARLI SLE, MA

10260915: 55 Page 2 of 19



ALPHA ANALYTI CAL
NARRATI VE REPORT

Laboratory Job Nunber: L0914981

The sanples were received in accordance with the chain of custody and no significant
devi ations were encountered during preparation or analysis unless otherw se noted bel ow.

MCP Rel ated Narratives
EPH

Extracti on Met hod: EPA 3546

Pesti ci des
Extracti on Method: EPA 3545
Cl eanup Met hod: EPA 3620B

A copy of the Degradation Standards for 4,4'-DDT and Endrin breakdown products is included
as an addendum

In reference to question E:

The WE385266-3 LCSD recovery associated with L0914981-03 and -04 was bel ow t he acceptance
criteria for Delta-BHC (36%.

Met al s
In reference to question F:

Al'l sanples were anal yzed for a subset of MCP el ements per the Chain of Custody.

10260915: 55 Page 3 of 19



ALPHA ANALYTI CAL
CERTI FI CATE OF ANALYSI S

MA: M MAO86 NH: 2003 CT: PH- 0574 ME: MAO0O86 RI: LACO0065 NY: 11148 NJ: MA935 Arny: USACE

Laboratory Sanple Nunber: L0914981-01 Date Col | ected: 19-COCT-2009 13:00
TP3 6- 7 Dat e Received : 20- OCT- 2009

Sanpl e Matri x: SA L Date Reported : 26-OCT-2009

Condi ti on of Sanple: Satisfactory Field Prep: None

Number & Type of Containers: 2-Anber

PARAMETER RESULT UNI TS RDL REF METHCD DATE I D
PREP  ANAL

General Chemi stry - Wstborough Lab

Sol i ds, Tot al 93 % 0.10 30 2540G 1021 13:09 TL

Conments: Complete |list of References and G ossary of Terms found in Addendum |

10260915: 55 Page 4 of 19



ALPHA ANALYTI CAL
CERTI FI CATE OF ANALYSI S

Laboratory Sanple Number: L0914981-01

TP3 6-7

PARAMETER RESULT UNI TS RDL REF METHOD DATE ID

PREP  ANAL

Extract abl e Petrol eum Hydr ocarbons - West borough Lab 61 EPH-04-1 1021 13:18 1022 14:32 M
Quality Control Information

Condi ti on of sanple received: Satisfactory

Sanpl e tenperature upon receipt: Recei ved on Ice

Sanpl e extraction nethod: Extracted Per the Method

C9-C18 Aliphatics ND g/ kg 7.02

C19-C36 Aliphatics ND ng/ kg 7.02

Cl1-C22 Aronatics ND nmg/ kg 7.02

Cl1-C22 Aromatics, Adjusted ND ng/ kg 7.02

Napht hal ene ND g/ kg 0. 351

2- Met hyl napht hal ene ND ng/ kg 0. 351

Acenapht hyl ene ND g/ kg 0. 351

Acenapht hene ND ng/ kg 0. 351

Fl uor ene ND nmy/ kg 0. 351

Phenant hr ene ND nmy/ kg 0. 351

Ant hr acene ND g/ kg 0. 351

Fl uor ant hene ND nmy/ kg 0. 351

Pyrene ND g/ kg 0. 351

Benzo( a) ant hracene ND ng/ kg 0. 351

Chrysene ND g/ kg 0. 351

Benzo(b) fl uorant hene ND ng/ kg 0. 351

Benzo(k) fl uor ant hene ND nmg/ kg 0. 351

Benzo( a) pyrene ND ng/ kg 0.351

I ndeno(1, 2, 3-cd) Pyrene ND g/ kg 0. 351

Di benzo(a, h) ant hr acene ND ng/ kg 0. 351

Benzo(ghi ) peryl ene ND g/ kg 0. 351

Surr ogat e('s) Recovery QL Criteria

Chl or o- Cct adecane 48.0 % 40- 140

o- Ter phenyl 61.0 % 40- 140

2- Fl uor obi phenyl 73.0 % 40- 140

2- Br onpnapht hal ene 77.0 % 40- 140

Conmments: Conplete list of References and G ossary of Terns found in Addendum |
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ALPHA ANALYTI CAL
CERTI FI CATE OF ANALYSI S

MA: M MAO86 NH: 2003 CT: PH- 0574 ME: MAO0O86 RI: LACO0065 NY: 11148 NJ: MA935 Arny: USACE

Laboratory Sanple Nunber: L0914981-02 Date Col | ected: 19-COCT-2009 13:00
B2 5-7 Dat e Received : 20- OCT- 2009

Sanpl e Matri x: SA L Date Reported : 26-OCT-2009

Condi ti on of Sanple: Satisfactory Field Prep: None

Number & Type of Containers: 1-Anber

PARAMETER RESULT UNI TS RDL REF METHCD DATE I D
PREP  ANAL

General Chemi stry - Wstborough Lab

Sol i ds, Tot al 89 % 0.10 30 2540G 1021 13:09 TL

Conments: Complete |list of References and G ossary of Terms found in Addendum |
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ALPHA ANALYTI CAL
CERTI FI CATE OF ANALYSI S

Laboratory Sanple Number: L0914981-02

B2 5-7

PARAMETER RESULT UNI TS RDL REF METHOD DATE ID

PREP  ANAL

Extract abl e Petrol eum Hydr ocarbons - West borough Lab 61 EPH-04-1 1021 13:18 1022 15:03 M
Quality Control Information

Condi ti on of sanple received: Satisfactory

Sanpl e tenperature upon receipt: Recei ved on Ice

Sanpl e extraction nethod: Extracted Per the Method

C9-C18 Aliphatics ND g/ kg 7.29

C19-C36 Aliphatics ND ng/ kg 7.29

Cl1-C22 Aronatics ND nmg/ kg 7.29

Cl1-C22 Aronmtics, Adjusted ND my/ kg 7.29

Napht hal ene ND g/ kg 0. 364

2- Met hyl napht hal ene ND ng/ kg 0. 364

Acenapht hyl ene ND g/ kg 0. 364

Acenapht hene ND nmy/ kg 0. 364

Fl uor ene ND nmy/ kg 0. 364

Phenant hr ene ND nmy/ kg 0. 364

Ant hr acene ND g/ kg 0. 364

Fl uor ant hene ND nmy/ kg 0. 364

Pyrene ND g/ kg 0. 364

Benzo( a) ant hracene ND ng/ kg 0. 364

Chrysene ND g/ kg 0. 364

Benzo(b) fl uorant hene ND ng/ kg 0. 364

Benzo(k) fl uor ant hene ND nmg/ kg 0. 364

Benzo( a) pyrene ND ng/ kg 0. 364

I ndeno(1, 2, 3-cd) Pyrene ND g/ kg 0. 364

Di benzo(a, h) ant hr acene ND ng/ kg 0. 364

Benzo(ghi ) peryl ene ND g/ kg 0. 364

Surr ogat e('s) Recovery QL Criteria

Chl or o- Cct adecane 62.0 % 40- 140

o- Ter phenyl 61.0 % 40- 140

2- Fl uor obi phenyl 73.0 % 40- 140

2- Br onpnapht hal ene 73.0 % 40- 140

Conmments: Conplete list of References and G ossary of Terns found in Addendum |
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MA: M MAO86 NH: 2003 CT: PH- 0574 ME: MAO0O86 RI: LACO0065 NY: 11148 NJ: MA935 Arny: USACE

ALPHA ANALYTI CAL

CERTI FI CATE OF ANALYSI S

Laboratory Sanple Nunber: L0914981-03 Date Col | ected: 19-COCT-2009 13:00
B2. B4. B5 COW 0-2.5' Dat e Received : 20- OCT- 2009

Sanpl e Matri x: SA L Date Reported : 26-OCT-2009

Condi ti on of Sanple: Satisfactory Field Prep: None

Number & Type of Containers: 2-Anber

PARAMETER RESULT UNI TS RDL REF METHOD DATE ID

PREP  ANAL

General Chemi stry - Wstborough Lab

Sol i ds, Tot al 91 % 0.10 30 2540G 1021 13:09 TL

MCP Total Metals - Westborough Lab 60 6010B

Arsenic, Total 13 nmy/ kg 0.43 60 6010B 1021 18:50 1023 15:49 TD

Barium Tot al 54 ng/ kg 0. 43 60 6010B 1021 18:50 1023 15:49 TD

Cadmi um Tot al ND g/ kg 0.43 60 6010B 1021 18:50 1023 15:49 TD

Chromi um Tot al 38 nmy/ kg 0.43 60 6010B 1021 18:50 1023 15:49 TD

Lead, Total 11 g/ kg 2.2 60 6010B 1021 18:50 1023 15:49 TD

Mercury, Total ND nmy/ kg 0. 09 64 7471A 1022 15:50 1023 10:51 EZ

Sel enium Tot al ND g/ kg 2.2 60 6010B 1021 18:50 1023 15:49 TD

Silver, Total ND ng/ kg 0.43 60 60108 1021 18:50 1023 15:49 TD

MCP Organochl orine Pesticides - Wstborough Lab 64 8081A 1021 08:01 1023 10: 44 JB

Del t a- BHC ND ug/ kg 3.54

Li ndane ND ug/ kg 2.83

Al pha- BHC ND ug/ kg 3.54

Bet a- BHC ND ug/ kg 3.54

Hept achl or ND ug/ kg 3.54

Al drin ND ug/ kg 3.54

Hept achl or epoxi de ND ug/ kg 3.54

Endrin ND ug/ kg 3.54

Endrin ketone ND ug/ kg 3.54

Dieldrin ND ug/ kg 3.54

4, 4" - DDE ND ug/ kg 3.54

4, 4" - DDD ND ug/ kg 3.54

4, 4" - DDT ND ug/ kg 3.54

Endosul fan | ND ug/ kg 3.54

Endosul fan I1 ND ug/ kg 3.54

Endosul fan sulfate ND ug/ kg 3.54

Met hoxychl or ND ug/ kg 14. 2

Chl or dane ND ug/ kg 35. 4

Hexachl or obenzene ND ug/ kg 3.54

Conments: Complete |list of References and G ossary of Terms found in Addendum |
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ALPHA ANALYTI CAL
CERTI FI CATE OF ANALYSI S

Laboratory Sanple Nunber: L0914981-03
B2.B4. B5 COW 0-2.5'

PARAMETER RESULT UNI TS RDL REF METHOD DATE ID
PREP  ANAL

MCP Organochl orine Pesticides - Wstborough Lab cont'd 64 8081A 1021 08:01 1023 10: 44 JB
Surrogat e(s) Recovery QC Criteria

2,4,5,6-Tetrachl oro-m xyl ene 43.0 % 30-150

Decachl or obi phenyl 52.0 % 30- 150

MCP Organochl orine Pesticides - Wstborough Lab 64 8081A 1021 08:01 1023 10: 44 JB
Surrogat e(s) Recovery QC Criteria

2,4,5,6-Tetrachl oro-m xylene 41.0 % 30-150

Decachl or obi phenyl 67.0 % 30- 150

Conmments: Conplete list of References and G ossary of Terns found in Addendum |
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MA: M MAO86 NH: 2003 CT: PH- 0574 ME: MAO0O86 RI: LACO0065 NY: 11148 NJ: MA935 Arny: USACE

ALPHA ANALYTI CAL

CERTI FI CATE OF ANALYSI S

Laboratory Sanpl e Nunber: L0914981-04 Date Col | ected: 19-COCT-2009 13:00
B1. B3 COw 0-2' Dat e Received : 20- OCT- 2009

Sanpl e Matri x: Date Reported : 26-OCT-2009

Condi ti on of Sanple: Satisfactory Field Prep: None

Number & Type of Containers: 2-Anber

PARAMETER RESULT UNI TS RDL REF METHOD DATE ID

PREP  ANAL

General Chemi stry - Wstborough Lab

Sol i ds, Tot al 90 % 0.10 30 2540G 1021 13:09 TL

MCP Total Metals - Westborough Lab 60 6010B

Arsenic, Total 12 nmy/ kg 0.44 60 6010B 1021 18:50 1023 15:52 TD

Barium Tot al 37 ng/ kg 0. 44 60 6010B 1021 18:50 1023 15:52 TD

Cadmi um Tot al ND g/ kg 0.44 60 6010B 1021 18:50 1023 15:52 TD

Chromi um Tot al 31 nmy/ kg 0.44 60 6010B 1021 18:50 1023 15:52 TD

Lead, Total 12 g/ kg 2.2 60 6010B 1021 18:50 1023 15:52 TD

Mercury, Total ND ng/ kg 0. 08 64 7471A 1022 15:50 1023 10:53 EZ

Sel enium Tot al ND g/ kg 2.2 60 6010B 1021 18:50 1023 15:52 TD

Silver, Total ND ng/ kg 0.44 60 60108 1021 18:50 1023 15:52 TD

MCP Organochl orine Pesticides - Wstborough Lab 64 8081A 1021 08:01 1023 11:10 JB

Del t a- BHC ND ug/ kg 3.69

Li ndane ND ug/ kg 2.95

Al pha- BHC ND ug/ kg 3. 69

Bet a- BHC ND ug/ kg 3.69

Hept achl or ND ug/ kg 3.69

Al drin ND ug/ kg 3.69

Hept achl or epoxi de ND ug/ kg 3. 69

Endrin ND ug/ kg 3.69

Endrin ketone ND ug/ kg 3.69

Dieldrin ND ug/ kg 3.69

4, 4' - DDE 5.68 ug/ kg 3.69

4, 4' - DDD ND ug/ kg 3.69

4, 4' - DDT 6.78 ug/ kg 3.69

Endosul fan | ND ug/ kg 3.69

Endosul fan I1 ND ug/ kg 3.69

Endosul fan sulfate ND ug/ kg 3.69

Met hoxychl or ND ug/ kg 14. 7

Chl or dane ND ug/ kg 36.9

Hexachl or obenzene ND ug/ kg 3.69

Comrent s:

10260915: 55
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ALPHA ANALYTI CAL
CERTI FI CATE OF ANALYSI S

Laboratory Sanpl e Nunmber: L0914981-04
B1. B3 COW 0-2'

PARAMETER RESULT UNI TS RDL REF METHOD DATE ID
PREP  ANAL

MCP Organochl orine Pesticides - Wstborough Lab cont'd 64 8081A 1021 08:01 1023 11:10 JB
Surrogat e(s) Recovery QC Criteria

2,4,5,6-Tetrachl oro-m xylene 61.0 % 30-150

Decachl or obi phenyl 74.0 % 30- 150

MCP Organochl orine Pesticides - Wstborough Lab 64 8081A 1021 08:01 1023 11:10 JB
Surrogat e(s) Recovery QC Criteria

2,4,5,6-Tetrachl oro-m xyl ene 57.0 % 30-150

Decachl or obi phenyl 83.0 % 30- 150

Conmments: Conplete list of References and G ossary of Terns found in Addendum |
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ALPHA ANALYTI CAL
QUALI TY ASSURANCE BATCH DUPLI CATE ANALYSI S

Laboratory Job Nunber: L0914981

Par anet er Val ue 1 Val ue 2 Units RPD RPD Limts

CGeneral Chenmistry - Westborough Lab for sanple(s) 01-04 (L0914965-12, W3385323-1)
Sol i ds, Total 80 81 % 1 20

10260915: 55 Page 12 of 19



ALPHA ANALYTI CAL
QUALI TY ASSURANCE BATCH LCS/LCSD ANALYSI S

Laboratory Job Nunber: L0914981

Par anet er LCS % LCSD % RPD RPD Limt QL Limts

MCP Total Metals - Westborough Lab for sanple(s) 03-04 (W3385390-2, W3385390- 3)

Arsenic, Total 96 98 2 30 75-125
Barium Tot al 92 91 1 30 75- 125
Cadmi um Tot al 100 102 2 30 75-125
Chroni um Tot al 99 99 0 30 75-125
Lead, Total 100 97 3 30 75-125
Sel eni um Tot al 91 94 3 30 75-125
Silver, Total 93 96 3 30 75-125

MCP Total Metals - Westborough Lab for sanple(s) 03-04 (W3385565-2, W3385565- 3)

Mercury, Total 108 99 9 30 75-125
MCP Organochl ori ne Pesticides - Westborough Lab for sanpl e(s) 03-04 (W3385266-2, W3385266- 3)
Del t a- BHC 40 36 11 30 40- 140
Li ndane 55 50 10 30 40- 140
Al pha- BHC 56 51 9 30 40- 140
Bet a- BHC 54 49 10 30 40- 140
Hept achl or 51 46 10 30 40- 140
Aldrin 63 58 8 30 40- 140
Hept achl or epoxi de 66 63 5 30 40- 140
Endrin 57 54 5 30 40- 140
Endrin ketone 55 50 10 30 40- 140
Dieldrin 66 64 3 30 40- 140
4, 4" - DDE 66 65 2 30 40- 140
4, 4' - DDD 61 57 7 30 40- 140
4, 4" - DDT 54 52 4 30 40- 140
Endosul fan | 63 60 5 30 40- 140
Endosul fan 11 60 56 7 30 40- 140
Endosul fan sul fate 51 46 10 30 40- 140
Met hoxychl or 62 56 10 30 40- 140
Hexachl or obenzene 82 73 12 30 40- 140

Surrogat e('s)

2,4,5,6-Tetrachl oro-m xyl ene 67 64 5 30- 150
2,4,5,6-Tetrachl oro-m xyl ene 62 58 7 30- 150
Decachl or obi phenyl 85 88 3 30- 150
Decachl or obi phenyl 79 77 3 30- 150
Extract abl e Petrol eum Hydrocarbons - Westborough Lab for sanple(s) 01-02 (W3385332-2, W3385332-:
C9-C18 Aliphatics 48 50 4 25 40- 140
C19-C36 Aliphatics 52 53 2 25 40- 140
Cl1-C22 Aronatics 79 75 5 25 40- 140
Napht hal ene 63 59 7 25 40- 140
2- Met hyl napht hal ene 65 61 6 25 40- 140
Acenapht hyl ene 59 53 11 25 40- 140
Acenapht hene 63 58 8 25 40- 140
FI uor ene 64 61 5 25 40- 140
Phenant hr ene 74 71 4 25 40- 140
Ant hr acene 71 69 3 25 40- 140

10260915: 55 Page 13 of 19



ALPHA ANALYTI CAL
QUALI TY ASSURANCE BATCH LCS/LCSD ANALYSI S

Laboratory Job Nunber: L0914981
Conti nued

Par anet er LCS % LCSD % RPD RPD Limt QL Limts

Extract abl e Petrol eum Hydrocarbons - Westborough Lab for sanple(s) 01-02 (W3385332-2, W3385332-:

Fl uor ant hene 76 74 3 25 40- 140
Pyr ene 78 74 5 25 40- 140
Benzo( a) ant hracene 76 76 0 25 40- 140
Chrysene 80 80 0 25 40- 140
Benzo(b) fl uorant hene 83 83 0 25 40- 140
Benzo(k) fl uorant hene 82 84 2 25 40- 140
Benzo( a) pyrene 71 70 1 25 40- 140
I ndeno(1, 2, 3-cd) Pyrene 80 82 2 25 40- 140
Di benzo(a, h) ant hr acene 75 78 4 25 40- 140
Benzo(ghi) peryl ene 78 79 1 25 40- 140
Nonane ( C9) 44 46 4 25 30- 140
Decane (C10) 51 53 4 25 40- 140
Dodecane (C12) 54 55 2 25 40- 140
Tetradecane (Cl4) 51 53 4 25 40- 140
Hexadecane (C16) 51 52 2 25 40- 140
Cct adecane (C18) 52 53 2 25 40- 140
Nonadecane (C19) 54 55 2 25 40- 140
Ei cosane (C20) 53 54 2 25 40- 140
Docosane (C22) 52 54 4 25 40- 140
Tetracosane (C24) 52 54 4 25 40- 140
Hexacosane (C26) 53 54 2 25 40- 140
Cct acosane (C28) 53 54 2 25 40- 140
Tri acont ane (C30) 56 57 2 25 40- 140
Hexatri acont ane (C36) 58 58 0 25 40- 140
Surr ogat e('s)

Chl or o- Cct adecane 45 48 6 40- 140
o- Ter phenyl 95 88 8 40- 140
2- Fl uor obi phenyl 72 67 7 40- 140
2- Br onpnapht hal ene 74 68 8 40- 140
% Napht hal ene Br eakt hr ough 0 0 NC

% 2- Met hyl napht hal ene Breakt hr

ough 0 0 NC
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ALPHA ANALYTI CAL
QUALI TY ASSURANCE FRACTI ONATI ON CHECK

Laboratory Job Nunber: L0914981

Par amet er % Recovery QC Criteria

Fracti onati on Check Standard Recoveries for Lot 200818205

C9-C18 Aliphatics 77 40- 140
C19-C36 Aliphatics 76 40- 140
Cl1-C22 Aronatics 86 40- 140
Napht hal ene 82 40- 140
2- Met hyl napht hal ene 78 40- 140
Acenapht hyl ene 76 40- 140
Acenapht hene 80 40- 140
Fl uor ene 79 40- 140
Phenant hr ene 78 40- 140
Ant hr acene 82 40- 140
Fl uor ant hene 84 40- 140
Pyr ene 84 40- 140
Benzo( a) ant hracene 82 40- 140
Chrysene 88 40- 140
Benzo(b) fl uorant hene 81 40- 140
Benzo(k) fl uorant hene 97 40- 140
Benzo( a) pyrene 78 40- 140
I ndeno(1, 2, 3-cd) Pyrene 76 40- 140
Di benzo(a, h) ant hr acene 83 40- 140
Benzo(ghi ) peryl ene 82 40- 140
Nonane ( C9) 72 30- 140
Decane (C10) 77 40- 140
Dodecane (C12) 80 40- 140
Tetradecane (Cl4) 76 40- 140
Hexadecane (C16) 78 40- 140
Cct adecane (C18) 76 40- 140
Nonadecane (C19) 75 40- 140
Ei cosane (C20) 77 40- 140
Docosane (C22) 79 40- 140
Tetracosane (C24) 83 40- 140
Hexacosane (C26) 78 40- 140
Cct acosane (C28) 77 40- 140
Tri acontane (C30) 76 40- 140
Hexatri acont ane (C36) 75 40- 140
Surrogat e('s)

Chl or o- Cct adecane 66 40- 140
o- Ter phenyl 83 40- 140
2- Fl uor obi phenyl 75 40- 140
2- Br onpbnapht hal ene 76 40- 140
% Napht hal ene Br eakt hr ough 0 0-5

% 2- Met hyl napht hal ene Breakt hr ough 0 0-5
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ALPHA ANALYTI CAL
QUALI TY ASSURANCE BATCH BLANK ANALYSI S

Laboratory Job Nunber: L0914981

PARAMETER RESULT UNI TS RDL REF METHCD DATE I D
PREP  ANAL

Bl ank Anal ysis for sanpl e(s) 03-04 (W3385390-1)

MCP Total Metals - Westborough Lab 60 6010B

Arsenic, Total ND nmy/ kg 0. 40 60 6010B 1021 18:50 1023 14:35 TD
Barium Tot al ND ng/ kg 0. 40 60 60108 1021 18:50 1023 14:35 TD
Cadmi um Tot al ND nmy/ kg 0. 40 60 6010B 1021 18:50 1023 14:35 TD
Chromi um Tot al ND nmy/ kg 0.40 60 6010B 1021 18:50 1023 14:35 TD
Lead, Total ND g/ kg 2.0 60 6010B 1021 18:50 1023 14:35 TD
Sel eni um Tot al ND ng/ kg 2.0 60 6010B 1021 18:50 1023 14:35 TD
Silver, Total ND nmg/ kg 0. 40 60 6010B 1021 18:50 1023 14:35 TD

Bl ank Anal ysis for sanpl e(s) 03-04 (W3385565-1)
MCP Total Metals - Westborough Lab

Mercury, Total ND ng/ kg 0. 08 64 7471A 1022 15:50 1023 10:27 EZ

Bl ank Anal ysis for sanple(s) 03-04 (W3385266-1)

MCP Organochl orine Pesticides - Wstborough Lab 64 8081A 1021 08:01 1023 10:05 JB
Del t a- BHC ND ug/ kg 3.31
Li ndane ND ug/ kg 2.64
Al pha- BHC ND ug/ kg 3.31
Bet a- BHC ND ug/ kg 3.31
Hept achl or ND ug/ kg 3.31
Al drin ND ug/ kg 3.31
Hept achl or epoxi de ND ug/ kg 3.31
Endrin ND ug/ kg 3.31
Endrin ketone ND ug/ kg 3.31
Dieldrin ND ug/ kg 3.31
4, 4' - DDE ND ug/ kg 3.31
4, 4' - DDD ND ug/ kg 3.31
4,4' - DDT ND ug/ kg 3.31
Endosul fan | ND ug/ kg 3.31
Endosul fan 11 ND ug/ kg 3.31
Endosul fan sulfate ND ug/ kg 3.31
Met hoxychl or ND ug/ kg 13.2
Chl or dane ND ug/ kg 33.1
Hexachl or obenzene ND ug/ kg 3.31
Bl ank Anal ysis for sanpl e(s) 03-04 (W3385266-1)
MCP Organochl orine Pesticides - Wstborough Lab 64 8081A 1021 08:01 1023 10:05 JB
Surrogat e('s) Recovery QL Criteria
2,4,5,6-Tetrachl oro-m xyl ene 64.0 % 30- 150
Decachl or obi phenyl 95.0 % 30-150

Bl ank Anal ysis for sanple(s) 03-04 (W3385266-1)
MCP Organochl orine Pesticides - Wstborough Lab 64 8081A 1021 08:01 1023 10:05 JB
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ALPHA ANALYTI CAL
QUALI TY ASSURANCE BATCH BLANK ANALYSI S

Laboratory Job Nunber: L0914981
Conti nued

PARAMETER RESULT UNI TS RDL REF METHCD

DATE I D
PREP  ANAL

Bl ank Anal ysis for sanpl e(s) 03-04 (W3385266-1)

MCP Organochl orine Pesticides - Wstborough Lab cont'd 64 8081A
Sur rogat e(s) Recovery QC Criteria
2,4,5,6-Tetrachl oro-m xyl ene 62.0 % 30-150
Decachl or obi phenyl 75.0 % 30- 150

Bl ank Anal ysis for sanple(s) 01-02 (W3385332-1)
Extract abl e Petrol eum Hydr ocarbons - West borough Lab 61 EPH-04-1
C9-C18 Aliphatics ND ng/ kg 6.51
C19-C36 Aliphatics ND nmg/ kg 6. 51
Cl1-C22 Aromatics ND ng/ kg 6.51
Cl1-C22 Aronumtics, Adjusted ND g/ kg 6. 51
Napht hal ene ND ng/ kg 0. 326
2- Met hyl napht hal ene ND g/ kg 0. 326
Acenapht hyl ene ND ng/ kg 0. 326
Acenapht hene ND nmy/ kg 0. 326
Fl uor ene ND nmy/ kg 0. 326
Phenant hr ene ND g/ kg 0. 326
Ant hr acene ND nmy/ kg 0. 326
Fl uor ant hene ND g/ kg 0. 326
Pyrene ND nmy/ kg 0. 326
Benzo(a)ant hracene ND g/ kg 0. 326
Chrysene ND nmy/ kg 0. 326
Benzo(b) f I uor ant hene ND nmg/ kg 0. 326
Benzo(k) fl uorant hene ND ng/ kg 0. 326
Benzo(a) pyrene ND g/ kg 0. 326
I ndeno(1, 2, 3-cd) Pyrene ND nmy/ kg 0. 326
Di benzo( a, h) ant hracene ND g/ kg 0. 326
Benzo( ghi ) peryl ene ND ng/ kg 0. 326
Sur rogat e(s) Recovery QC Criteria
Chl or o- Cct adecane 42.0 % 40- 140
o- Ter phenyl 51.0 % 40- 140
2- Fl uor obi phenyl 64.0 % 40- 140
2- Bronmonapht hal ene 69.0 % 40- 140

1021 08:01 1023 10:05 JB

1021 13:18 1022 08:40 MF
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ALPHA ANALYTI CAL
ADDENDUM |

REFERENCES

30. Standard Met hods for the Exam nation of Water and Wastewat er. APHA- AWN- WPCF
18th Edition. 1992.

60. Quality Assurance and Quality Control Requirenents and Perfornance Standards
for SW846 Methods. MADEP BWSC. WSC-CAM I | A (Revision 4), WSC-CAMV C
(Revision 2), WSC-CAMIIIA (Revision 5). My 2004.

61. Method for the Determination of Extractable Petrol eum Hydrocarbons (EPH).
Massachusetts Departnment of Environmental Protection, DEA/ ORS/BWSC. May 2004,
Revi sion 1.1.

64. Quality Assurance and Quality Control Requirenments and Perfornance Standards

for SW846 Methods. MADEP BWSC. WSC-CAM I 1 A (Revision 4), WSC-CAMV C
(Revision 2), WSC-CAMIII1 A (Revision 5). August 2004.

GLCSSARY OF TERMS AND SYMBOLS

REF Ref erence nunber in which test nmethod may be found.

METHOD Met hod nunber by which anal ysis was perforned.

I D Initials of the analyst.

ND Not detected in conparison to the reported detection linmt.

NI Not | gnitable.

ug/cart Mcrogranms per Cartridge

H The anal ysis of pH was performed beyond the regul atory-required hol di ng

time of 15 minutes fromthe tine of sanple collection

LI M TATI ON OF LI ABILITIES

Al pha Analytical, Inc. performs services with reasonable care and diligence

normal to the analytical testing |aboratory industry. |In the event of an error, the
sol e and excl usive responsibility of Al pha Analytical, Inc., shall be to re-perform
the work at it's own expense. In no event shall Al pha Analytical, Inc. be held

liable for any incidental consequential or special danmages, including but not
limted to, danmages in any way connected with the use of, interpretation of,
informati on or analysis provided by Al pha Analytical, |nc.

We strongly urge our clients to conply with EPA protocol regarding sanple
vol ume, preservation, cooling, containers, sanpling procedures, holding tines
and splitting of sanples in the field.
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ALPHA ANALYTI CAL
LOG N SPECI FI C | NFORVATI ON

Laboratory Job Nunber: L0914981

Were project specific reporting limts specified? YES
Cool er Information

Cool er Cust ody Seal

A Absent

Cont ai ner | nformation

Contai ner 1D Container Type Cool er pH Tenp Pres Seal Anal ysi s

L0914981- 01A Anber 250m unpreserved A NAZ23 Y  Absent EPH DELUX- 04

L0914981-01B Anber 250nm unpreserved A NAZ23 Y Absent TS

L0914981- 02A Anber 250m unpreserved A NAZ23 Y Absent EPH DELUX- 04, TS

L0914981- 03A Anber 250nm unpreserved A NA23 Y Absent MCP- 8081- 04

L0914981- 03B Anber 250nm unpreserved A NA23 Y Absent MCP- 7471T, MCP- AG 6010T, MCP-AS-6010T,
MCP- BA- 6010T, MCP- CD- 6010T, MCP- CR-
6010T, MCP-PB-6010T, MCP-SE-6010T,
PREPT, TS

L0914981- 04A Anber 250nm unpreserved A NA23 Y Absent MCP- 8081- 04

L0914981- 04B Anber 250m unpreserved A NA23 Y  Absent MCP- 7471T, MCP- AG 6010T, MCP- AS-6010T,

MCP- BA- 6010T, MCP-CD-6010T, MCP-CR-
6010T, MCP-PB-6010T, MCP-SE-6010T,
PREPT, TS

Cont ai ner Conments

Container ID Comments

L0914981-03B  This contai ner has not been properly returned to CUSTODY! It was |ast assigned to THOANG for depart nment
CUSTODY on 10/21/09 14:29 .

L0914981-04B  This contai ner has not been properly returned to CUSTODY! It was |ast assigned to THOANG for depart nent
CUSTODY on 10/21/09 14:29 .
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Certificate/Approval Program Summary
Last revised October 22, 2009 - Westboro Facility

The following list includes only those analytes/methods for which certification/approval is currently held.
For a complete listing of analytes for the referenced methods, please contact your Alpha Customer Service Representative.

Connecticut Department of Public Health Certificate/Lab ID: PH-0574. NELAP Accredited Solid Waste/Soil.

Drinking Water (Inorganic Parameters: Color, pH, Turbidity, Conductivity, Alkalinity, Chloride, Free Residual Chlorine,
Fluoride, Calcium Hardness, Sulfate, Nitrate, Nitrite, Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium,
Calcium, Chromium, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, Potassium, Selenium,
Silver, Sodium, Thallium, Vanadium, Zinc, Total Dissolved Solids, Total Organic Carbon, Total Cyanide, Perchlorate.
Organic Parameters: Haloacetic Acids, Volatile Organics 524.2, Total Trihalomethanes 524.2, 1,2-Dibromo-3-
chloropropane (DBCP), Ethylene Dibromide (EDB).)

Wastewater/Non-Potable Water (Inorganic Parameters: Color, pH, Conductivity, Acidity, Alkalinity, Chloride, Total
Residual Chlorine, Fluoride, Total Hardness, Calcium Hardness, Silica, Sulfate, Sulfide, Ammonia, Kjeldahl Nitrogen,
Nitrate, Nitrite, O-Phosphate, Total Phosphorus, Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium,
Calcium, Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury,
Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Vanadium, Zinc, Total
Residue (Solids), Total Dissolved Solids, Total Suspended Solids (non-filterable), BOD, CBOD, COD, TOC, Total
Cyanide, Phenolics, Foaming Agents (MBAS), Bromide, Oil and Grease. Organic Parameters: PCBs, Organochlorine
Pesticides, Technical Chlordane, Toxaphene, 2,4-D, 2,4,5-T, 2,4,5-TP(Silvex), Acid Extractables (Phenols), Benzidines,
Phthalate Esters, Nitrosamines, Nitroaromatics & Isophorone, Polynuclear Aromatic Hydrocarbons, Haloethers,
Chlorinated Hydrocarbons, Volatile Organics, Extractable Petroleum Hydrocarbons (ETPH), MA-EPH, MA-VPH.)

Solid Waste/Soil (Inorganic Parameters: Lead in Paint, pH, Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron,
Cadmium, Calcium, Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury,
Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Thallium, Tin, Vanadium, Zinc, Total Cyanide, Ignitability,
Phenolics, Corrosivity, TCLP Leach (1311), Reactivity. Organic Parameters: PCBs, Organochlorine Pesticides,
Technical Chlordane, Toxaphene, Extractable Petroleum Hydrocarbons (ETPH), MA-EPH, MA-VPH, Dicamba, 2,4-D,
2,4,5-T, 2,4,5-TP(Silvex), Volatile Organics, Acid Extractables (Phenols), 3.3-Dichlorobenzidine, Phthalates,
Nitrosamines, Nitroaromatics & Cyclic Ketones, PAHs, Haloethers, Chlorinated Hydrocarbons. )

Maine Department of Human Services Certificate/Lab ID: 2009024.

Drinking Water (Inorganic Parameters: SM9215B, 9221E, 9222B, 9222D, 9223B, EPA 180.1, 300.0, 353.2, SM2130B,
2320B, 4500CI-D, 4500CN-C, 4500CN-E, 4500F-C, 4500H+B,4500NO3-F, EPA 200.7, EPA 200.8, 245.1. Organic
Parameters: 504.1, 524.2, SM 6251B.)

Wastewater/Non-Potable Water (Inorganic Parameters: EPA 120.1, 1664A, 350.1, 351.1, 353.2, 410.4, 420.1, Lachat
10-107-06-1-B, SM2320B, 2340B, 2510B, 2540C, 2540D, 426C, 4500CI-D, 4500CI-E, 4500CN-C, 4500CN-E, 4500F-B,
4500F-C, 4500H+B, 4500Norg-B, 4500Norg-C, 4500NH3-B, 4500NH3-G, 4500NH3-H, 4500NO3-F, 4500P-B.5, 4500P-
E, 5210B, 5220D, 5310C, EPA 200.7, 200.8, 245.1. Organic Parameters: 608, 624.)

Massachusetts Department of Environmental Protection Certificate/Lab ID: M-MAQ086.

Drinking Water

Inorganic Parameters: (EPA 200.8 for: Sb,As,Ba,Be,Cd,Cr,Cu,Pb,Ni,Se,TI)

(EPA 200.7 for: Ba,Be,Ca,Cd,Cr,Cu,Na,Ni) 245.1, (300.0 for: Nitrate-N, Fluoride, Sulfate)

353.2 for: Nitrate-N, Nitrite-N; SM4500NO3-F, 4500F-C, 4500CN-CE, EPA 180.1, SM2130B, SM4500CI-D, 2320B,
SM2540C, SM4500H-B.

Organic Parameters: (EPA 524.2 for: Trihalomethanes, Volatile Organics)

(504.1 for: 1,2-Dibromoethane, 1,2-Dibromo-3-Chloropropane), 314.0, 332.

Microbiology Parameters: SM9215B; MF-SM9222B; ENZ. SUB. SM9223; EC-SM9221E; MF-SM9222D
Non-Potable Water

Inorganic Parameters:, (EPA 200.8 for: Al,Sb,As,Be,Cd,Cr,Cu,Pb,Mn,Ni,Se,Aqg,Tl,Zn)

(EPA 200.7 for: Al,Sb,As,Be,Cd,Cr,Co,Cu,Fe,Pb,Mn,Mo,Ni,Se,Ag,Sr,Tl,Ti,V,Zn,Ca,Mg,Na,K)

245.1, SM4500H,B, EPA 120.1, SM2510B, 2540C, 2540B, 2340B, 2320B, 4500CL-E, 4500F-BC, 426C, SM4500NH3-
BH, (EPA 350.1 for: Ammonia-N), LACHAT 10-107-06-1-B for Ammonia-N, SM4500NO3-F, 353.2 for Nitrate-N,
SM4500NH3-B,C-Titr, SM4500NH3-BC-NES, EPA 351.1, SM4500P-E, 4500P-B,E, 5220D, EPA 410.4, SM 52108,
5310C, 4500CN-CE, 2540D, 4500CL-D, EPA 1664, SM14 510AC, EPA 420.1

Organic Parameters: (EPA 624 for Volatile Halocarbons, Volatile Aromatics)

(608 for: Chlordane, Aldrin, Dieldrin, DDD, DDE, DDT, Heptachlor, Heptachlor Epoxide, PCBs-Water), EPA 625 for
SVOC Acid Extractables and SVOC Base/Neutral Extractables, 600/4-81-045-PCB-Qil




New Hampshire Department of Environmental Services Certificate/Lab ID: 200307. NELAP Accredited.

Drinking Water (Inorganic Parameters: SM6215B, 9222B, 9223B Colilert, EPA 200.7, 200.8, 245.2, 120.1, 300.0, 314.0,
SM4500CN-E, 4500H+B, 4500NO3-F, 2320B, 2510B, 2540C, 4500F-C, 5310C, 2120B, EPA 331.0. Organic
Parameters: 504.1, 524.2, SM6251B.)

Non-Potable Water (Inorganic Parameters: SM9222D, 9221B, 9222B, 9221E-EC, EPA 200.7, 200.8, 245.1, 245.2, SW-
846 6010B, 6020, 7196A, 7470A, SM3500-CR-D, EPA 120.1, 300.0, 350.1, 351.1, 353.2, 420.1, 1664A, SW-846 9010,
9030, 9040B, SM426C, SM2310B, 2540B, 2540D, 4500H+B, 4500NH3-H, 4500NH3-E, 4500NO2-B, 4500P-E, 4500-S2-
D, 5210B, 2320B, 2540C, 4500F-C, 5310C, 5540C, LACHAT 10-117-07-1-B, LACHAT 10-107-06-1-B, LACHAT 10-107-
04-1-C, LACHAT 10-107-04-1-J, LACHAT 10-117-07-1-A, SM4500CL-E, LACHAT 10-204-00-1-A, LACHAT 10-107-06-
2-D. Organic Parameters: SW-846 3005A, 3015A, 3510C, 5030B, 8021B, 8260B, 8270C, 8330, EPA 624, 625, 608,
SW-846 8082, 8081A.)

Solid & Chemical Materials (Inorganic Parameters: SW-846 6010B, 7196A, 7471A, 7.3.3.2, 7.3.4.2, 1010, 1030, 9010,
9012A, 9014, 9030B, 9040, 9045C, 9050C, 1311, 3005A, 3050B, 3051A. Organic Parameters: SW-846 3540C, 3545,
3580A, 50308, 5035, 8021B, 82608, 8270C, 8330, 8151A, 8082, 8081A.)

New Jersey Department of Environmental Protection Certificate/Lab ID: MA935. NELAP Accredited.

Drinking Water (Inorganic Parameters: SM9222B, 9221E, 9223B, 9215B, 4500NO3-F, 4500F-C, EPA 300.0, 200.7,
2540C, 2320B, 314.0, SM2120B, 2510B, 5310C, SM4500H-B, EPA 200.8, 245.2. Organic Parameters: 504.1,
SM6251B, 524.2.)

Non-Potable Water (Inorganic Parameters: SM5210B, EPA 410.4, SM5220D, 4500CI-D, EPA 300.0, SM2120B,
SM4500F-BC, EPA 200.7, 351.1, LACHAT 10-107-06-2-D, EPA 353.2, SM4500NO3-F, 4500NO2-B, EPA 1664A,
SM5310B, C or D, 4500-PE, EPA 420.1, SM4500P-B5+E, 2540B, 2540C, 2540D, EPA 120.1, SM2510B, SM15 426C,
SM9221CE, 9222D, 9221B, 9222B, 9215B, 2310B, 2320B, 4500NH3-H, 4500-S D, EPA 350.1, SM5210B, SW-846
3015, 6020, 7470A, 5540C, 4500H-B, EPA 200.8, SM3500Cr-D, EPA 245.1, 245.2, SW-846 9040B, 3005A, EPA 6010B,
7196A, SW-846 9010B, 9030B. Organic Parameters: SW-846 8260B, 8270C, 3510C, EPA 608, 624, 625, SW-846
5030B, 8021B, 8081A, 8082, 8151A, 8330, NJ OQA-QAM-025 Rev.7.)

Solid & Chemical Materials (Inorganic Parameters: SW-846 9040B, 3005A, 6010B, 7196A, 5030B, 9010B, 9030B, 1030,
1311, 3050B, 3051, 7471A, 9014, 9012A, 9045C, 9050A, 9065. Organic Parameters: SW-846 8021B, 8081A, 8082,
8151A, 8330, 8260B, 8270C, 1311, 1312, 3540C, 3545, 3550B, 3580A, 5035L, 5035H, NJ OQA-QAM-025 Rev.7.)

New York Department of Health Certificate/Lab ID: 11148. NELAP Accredited.

Drinking Water (Inorganic Parameters: SM9223B, 9222B, 9215B, EPA 200.8, 200.7, 245.2, SM5310C, EPA 314.0,
332.0, SM2320B, EPA 300.0, SM2120B, 4500CN-E, 4500F-C, 4500H-B, 4500NO3-F, 2540C, EPA 120.1, SM 2510B.
Organic Parameters: EPA 524.2, 504.1.)

Non-Potable Water (Inorganic Parameters: SM9221E, 9222D, 9221B, 9222B, 9215B, 5210B, EPA 410.4, SM5220D,
2310B-4a, 2320B, EPA 200.7, 300.0, LACHAT 10-117-07-1A or B, SM4500CI-E, 4500F-C, SM15 426C, EPA 350.1,
LACHAT 10-107-06-1-B, SM4500NH3-H, EPA 351.1, LACHAT 10-107-06-2, EPA 353.2, LACHAT 10-107-041-C,
SM4500-NO3-F, 4500-NO2-B, 4500P-E, 2540C, 2540B, 2540D, EPA 200.8, EPA 6010B, 6020, EPA 7196A,
S\M3500Cr-D, EPA 245.1, 245.2, 7470A, SM2120B, SM4500-CN-E LACHAT 10-204-00-1-A, EPA 9040B, SM4500-HB,
EPA 1664A, SM5310C, EPA 420.1, SM14 510C, EPA 120.1, SM2510B, SM4500S-D, SM5540C, EPA 3005A, 3015.
Organic_Parameters: EPA 624, 8260B, 8270C, 625, 608, 8081A, 8151A, 8330, 8082, EPA 3510C, 5030B, 9010B,
9030B.)

Solid & Hazardous Waste (Inorganic Parameters: 1010, 1030, SW-846 Ch 7 Sec 7.3, EPA 6010B, 7196A, 7471A,
9012A, 9014, 9040B, 9045C, 9065, 9050, EPA 1311, 1312, 3005A, 3050B, 9010B, 9030B. Organic Parameters: EPA
8260B, 8270C, 8081A, 8151A, 8330, 8082, 3540C, 3545, 3546, 3580, 5030B, 5035.)

North Carolina Department of the Environment and Natural Resources Certificate/Lab ID : 666. Organic
Parameters: MA-EPH, MA-VPH.

Pennsylvania Department of Environmental Protection Certificate/Lab ID : 68-03671. NELAP Accredited.
Non-Potable Water (Organic Parameters: EPA 3510C, 5030B, 625, 624. 608, 8081A, 8082, 8151A, 8260B, 8270C,
8330)

Solid & Hazardous Waste (Inorganic Parameters: EPA 1010, 1030, 1311, 3050B, 3051, 6010B, EPA 7.3.3.2, EPA
7.3.4.2, T196A, 7471A, 9010B, 9012A, 9014, 9040B, 9045C, 9050, 9065. Organic Parameters: 3540C, 3545, 3580A,
5035, 8021B, 8081A, 8082, 8151A, 8260B, 8270C, 8330)

Rhode Island Department of Health Certificate/Lab ID: LAO0O0065. NELAP Accredited via NY-DOH.
Refer to MA-DEP Certificate for Potable and Non-Potable Water.
Refer to NY-DOH Certificate for Potable and Non-Potable Water.

Utah Department of Health Certificate/Lab ID: AAMA. NELAP Accredited.
Non-Potable Water (Inorganic Parameters: Chloride EPA 300.0)




Analytes Not Accredited by NELAP

Certification is not available by NELAP for the following analytes: EPA 8260B: Freon-113, 1,2,4,5-Tetramethylbenzene.
EPA 8330A: PETN, Picric Acid, Nitroglycerine, 2,6-DANT, 2,4-DANT. EPA 8270C: Methyl naphthalene, Dimethyl

naphthalene, Total Methylnapthalenes, Total Dimethylnaphthalenes. EPA 625: 4-Chloroaniline. EPA 350.1 for
Ammonia in a Soil matrix.
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Data File: \\Orgservl\ee\chem\GCEXT\Pestl1l.i\0%1023a. b\10230001 D Page 1
Report Date: 23-0ct-2009 09:29

Alpha Analytical Labs

GC Semi - HP6BS90 Pest Ch. A
Data file : \\Orgservl\ee\chem\GCEXT\Pest11.i\091023a.b\1023000C1. D
Lab Smp Id:
Inj Date : 23-0CT-200% 07:52
Operator : jb Inst ID: Pestll.i
Smp Info : +deg std
Misc Info : wg3B85667, wgl85242, ical4357
Comment : Low Level ICAL - Ultrafast method

Method : \\Orgservl\ee\chem\GCEXT\Pest11.i\091023a.b\Pastlla.m
Meth Date : 23-0ct-2009 09:09 shaggart Quant Type: ISTD

Cal Date : 15-SEP-2(009 19:57 Cal File: 09150022.D

Als bottle: 1 QC Sample: degradation
pil Factor: 1.00000 ' :
Integrator: Falcon Compound Sublist: deg.sub:

Target Version: 4.12
Processing Host: EXT-3

CONCENTRATIONS
ON-COLUMN FINAL

Compounds RT EXP RT REL RT RESPONSE (ug/mL} {ug/mlL} REVIEW CQDE
* 1 1-Bromo-2-pitrobenzene Z2.18% 2,187 (1.000} 14020465 0.02500

14 4,47-DDE 4.612 4.610 {2.107) 425970 0.00069 0.000690 (R

17 Endrin 5.012 5,010 (2.290) 22038834 0.03792 0.0379{R)

18 4,4'-DDD 5.050 5.049 (2.307) 955197 0.00187 0.00187 (R}

20 4,4'-DDT 5.247 5.245 (2.397) 19280903 0.03518 0.0352 {R)

21 Endrin Aldehyde 5.462 5.460 (2.495}) 1072417 0.00243 0.00242

24 Endrin Ketone 5.945 5.94¢ {2.716]) 1818365 0.00298 0, 00298 (R)

DDT Degradation Percent = 6.684
Endrin Degradataion Percent = 11,60

QC Flag Legend

R - Spike/Surrcogate failed recovery limits.

PG L 2,3
/o ol yrE1-<37
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Data File: \\Orgservllee\chem\GCEXT\Pestll,i\081023b.b\10230001.D Page 1
Report Date: 23-0ct-20C9 09:29 :

Alpha Analytical Labs

GC Semi - HP6890 Pest Ch. B
Data file : \\Orgservli\ee\chem\GCEXT\Pest1l1l.i\091023b.b\10230001.D

Lab Smp Id:

Inj Date : 23-0CT-2008 07:52

Operator : jb Inst ID: Pestll.i

Smp Info : +deg std

Misc Info : wg385667, wg385242, 1cal4338

Comment : Low Level ICAL - Ultrafast method

Method : \\Orgservliee\chem\GCEXT\Pest11.i\091023b.b\Pestlilb.m
Meth Date : 23-Oct-2009 09:09 shaggart Quant Type: ISTD

Cal Date : 15-8EP-200% 18:57 Cal File: 09150022.D

Als bottle:; 1 QC Sample: degradation
Pil Facter: 1.00000 :
Integrator: Falcon Compound Sublist: deqg.sub

Target Version: 4.12
Processing Host: EXT-3

CONCENTRATIONS
ON-COLUMN FINAL

Compounds RT EXP RT REL RT RESPCNSE {ug/mL} {ug/mL) REVIEW CGQDE
* 1 1-Bromo-2-nitrobenzene 2.262 2,261 (1.000) 10761191 4,02500

14 4,4'-DDE 5.126 5.124 (2.265) 348210 Be-004 0.000847 (RM}

17 Endrin 5.482 5.481 {2.423) 14311669 0.04075 0.0407 (RM}

18 4,4'-DDD 5,934 9,531 (2,446) 798641 0.00277 0.00277 (RM}

20 4,4'-DDT 5.74% 5.747 (2,541} 10963194 0.04066 0.0406 (RM}

21 Endrin Aldehyde 5.849 5.847 (2.585) 703375 0.00278 0.00278 (M)

24 Endrin Ketone 6.392 6.391 (2.825) 1135005 0.00334 0.00334 {R1)

DDT Degradation Percent = 9.478
Endrin Degradataicn Percent = 11,38

QC Flag Legend

R - Spike/Surrogate failed recovery limits.
M - Compound response manually integrated.

@6’ I/QIS
Lo e TEESHEET

/QS/L/?'E L -<3.77
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ALPHA ANALYTI CAL

Ei ght Wal kup Drive
West bor ough, Massachusetts 01581-1019
(508) 898-9220 wwv. al phal ab. com
MA: M MAO86 NH: 2003 CT: PH 0574 ME: MAO086 RI: LACO0065 NY: 11148 NJ: MA935 Ar ny: USACE

CERTI FI CATE OF ANALYSI S

Client: MPhail Associates Laboratory Job Number: L0915749

Address: 2269 Massachusetts Avenue Dat e Received: 20-COCT-2009
Canbridge, MA 02140 Date Reported: 05-NOV-2009

Attn: M. Anbrose Donovan Del i very Method: Al pha

Proj ect Number: 5010.2.00 Site: ADDI TION TO CARLI SLE SCHOOL

An affirmative response to questions A B,C &Dis required for "Presunptive Certainty" status

A

The followi ng questions pertain only to MCP Anal ytical Methods

Were all sanples received by the |aboratory in a condition consistent with those YES
descri bed on their Chain-of-Custody docunentation for the data set?

Were all QA QC procedures required for the specified anal ytical method(s) included YES
inthis report followed, including the requirenment to note and discuss in a
narrative QC data that did not neet appropriate performance standards or guidelines?

Does the analytical data included in this report neet all the requirenments for YES
"Presunptive Certainty", as described in section 2.0 of the MADEP docunent CAM

VI1 A "Quality Assurance and Quality Control Guidelines for the Acquisition and
Reporting of Analytical Data"?

VPH and EPH net hods only: Was the VPH or EPH met hod run without significant N A
nodi fications, as specified in Section 11.3?
A response to questions E and F is required for "Presunptive Certainty" status

Were all QC performance standards and reconmmendati ons for the specified nethod(s) YES
achi eved?

Were results for all analyte-list conpounds/elenments for the specified nethod(s) YES
reported?

Any answers of NO to the above questions are addressed in the case narrative

the undersigned, attest under the pains and penalties of perjury that, based upon ny personal inquiry of those responsible

for obtaining the information, the material contained in this report is, to the best of ny know edge and belief, accurate and

conplete. This certificate of analysis is not conplete unless this page acconpani es any and all pages of this report.

0

Aut hori zed by:__

TeEEnica ﬁepresentatige -

11050912: 45 Page 1 of 12



ALPHA ANALYTI CAL

Laboratory Job Number: L0915749
Date Reported: 05-NOV-2009

ALPHA SAMPLE NUMBER

L0915749- 01
L0915749-02

CLI ENT | DENTI FI CATI ON SAMPLE LOCATI ON
B2. B4. B5 COW 0-2.5' CARLI SLE, MA
B1. B3 COw 0-2' CARLI SLE, MA

11050912: 45

Page 2 of 12



ALPHA ANALYTI CAL
NARRATI VE REPORT

Laboratory Job Number: L0915749

The sanples were received in accordance with the chain of custody and no significant
devi ations were encountered during preparation or analysis unless otherw se noted bel ow.

MCP Rel ated Narratives
Chroni um Hexaval ent

W=387539: A soluble matrix spike was performed with an acceptabl e recovery of 85%

11050912: 45 Page 3 of 12



ALPHA ANALYTI CAL

CERTI FI CATE OF ANALYSI S

MA: M MAO86 NH: 2003 CT: PH- 0574 ME: MAO0O86 RI: LACO0065 NY: 11148 NJ: MA935 Arny: USACE

Laboratory Sanpl e Nunber:

L0915749-01

Date Col | ect ed:

19- CCT- 2009 13:00

B2. B4. B5 COW 0-2.5' Dat e Received : 20- OCT- 2009
Sanpl e Matri x: SA L Date Reported : 05-NOV-2009
Condi ti on of Sanple: Satisfactory Field Prep: None
Number & Type of Containers: 1-Anber
PARANMETER RESULT UNI TS RDL REF METHOD DATE I D

PREP ANAL

General Chemi stry - Wstborough Lab
Sol i ds, Tot al 91 % 0.10 30 2540G 1021 13:09 TL
pH 7.3 SU - 1 9045C 1104 20: 45 BH
MCP Ceneral Chemi stry - Westborough Lab
Chrom um Hexaval ent ND ng/ kg 0. 88 64 7196A 1104 10: 00 1105 17:30 ST
General Chem stry - Westborough Lab
Oxi dati on/ Reduction Potential 290 nv 10 68 1498 1104 17:45 JO
Conments: Complete |list of References and G ossary of Terms found in Addendum |

11050912: 45
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ALPHA ANALYTI CAL

CERTI FI CATE OF ANALYSI S

MA: M MAO86 NH: 2003 CT: PH- 0574 ME: MAO0O86 RI: LACO0065 NY: 11148 NJ: MA935 Arny: USACE

Laboratory Sanpl e Nunber:

L0915749-02

Date Col | ect ed:

19- CCT- 2009 13:00

B1. B3 COw 0-2' Dat e Received : 20- OCT- 2009
Sanpl e Matri x: SA L Date Reported : 05-NOV-2009
Condi ti on of Sanple: Satisfactory Field Prep: None
Number & Type of Containers: 1-Anber
PARANMETER RESULT UNI TS RDL REF METHOD DATE I D

PREP ANAL

General Chemi stry - Wstborough Lab
Sol i ds, Tot al 90 % 0.10 30 2540G 1021 13:09 TL
pH 8.0 SuU - 1 9045C 1104 20: 45 BH
MCP Ceneral Chemi stry - Westborough Lab
Chrom um Hexaval ent ND ng/ kg 0. 89 64 7196A 1104 10: 00 1105 17:30 ST
General Chem stry - Westborough Lab
Oxi dati on/ Reduction Potential 270 nv 10 68 1498 1104 17:45 JO

Comrent s:

11050912: 45

Conplete list of References and d ossary of Terns found in Addendum I
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ALPHA ANALYTI CAL
QUALI TY ASSURANCE BATCH DUPLI CATE ANALYSI S

Laboratory Job Number: L0915749

Par anet er Val ue 1 Val ue 2 Units RPD RPD Limts

CGeneral Chenmistry - Westborough Lab for sanple(s) 01-02 (L0915658-16, Ws387700-1)
Sol i ds, Total 80 81 % 1 20

CGeneral Chemistry - Westborough Lab for sanple(s) 01-02 (L0915780-01, W3387553-2)
pH 7.2 7.2 SuU 0

MCP General Chemistry - Westborough Lab for sanple(s) 01-02 (L0915749-01, W3387539-6)
Chrom um Hexaval ent ND ND nmy/ kg NC 35

Ceneral Chemistry - Westborough Lab for sanple(s) 01-02 (L0915749-01, W3387554-2)
Oxi dati on/ Reduction Potential 290 290 nv 0

11050912: 45 Page 6 of 12



ALPHA ANALYTI CAL
QUALI TY ASSURANCE BATCH SPI KE ANALYSES

Laboratory Job Number: L0915749

Par amet er % Recovery QC Criteria

General Chemistry - Wstborough Lab LCS for sanple(s) 01-02 (W3387553-1)
pH 100

General Chemi stry - Westborough Lab LCS for sanple(s) 01-02 (W3387554-1)
Oxi dati on/ Reducti on Potenti al 102

11050912: 45 Page 7 of 12



ALPHA ANALYTI CAL
QUALI TY ASSURANCE BATCH LCS/LCSD ANALYSI S

Laboratory Job Number: L0915749

Par anet er LCS % LCSD % RPD RPD Limt QL Limts

MCP General Chenmistry - Westborough Lab for sanple(s) 01-02 (W3387539-2, W3387539- 3)
Chrom um Hexaval ent 97 86 12 35 75-125

11050912: 45 Page 8 of 12



ALPHA ANALYTI CAL
QUALI TY ASSURANCE BATCH MS/ MSD ANALYSI S

Laboratory Job Number: L0915749

Par anet er M5 % MSD % RPD RPD Limt MS/MSD Linits

MCP General Chenmistry - Westborough Lab for sanple(s) 01-02 (L0915749-01, W3387539-5)
Chrom um Hexaval ent 85 86 0 35 75-125

11050912: 45 Page 9 of 12



ALPHA ANALYTI CAL
QUALI TY ASSURANCE BATCH BLANK ANALYSI S

Laboratory Job Number: L0915749

PARAMETER RESULT UNI TS RDL REF METHCD

DATE I D
PREP  ANAL

Bl ank Anal ysis for sanple(s) 01-02 (Ws387539-1)
MCP General Chemistry - Wstborough Lab

Chrom um Hexaval ent ND nmy/ kg 0. 80 64 7196A

1104 10: 00 1105 17:30 ST

11050912: 45 Page 10 of 12



ALPHA ANALYTI CAL
ADDENDUM |

REFERENCES

1. Test Methods for Evaluating Solid Waste: Physical/Chem cal Methods. EPA SW
846. Third Edition. Updates I - IIl1A 1997.

30. Standard Methods for the Exam nation of Water and Wastewater. APHA- AWMN- WPCF
18th Edition. 1992.

64. Quality Assurance and Quality Control Requirenents and Perfornmance Standards
for SW846 Methods. MADEP BWSC. WSC-CAM I I A (Revision 4), WsC-CAMV C
(Revision 2), WSC-CAM I I A (Revision 5). August 2004.

68. Annual Book of ASTM (Anerican Society for Testing and Material s) Standards

followi ng extraction by SW846 EPA Met hod 9045C under the requirements of
MADEP BWSC, WSC- CAM VI B. August 2004.

GLCSSARY OF TERMS AND SYMBOLS

REF Ref erence nunber in which test nmethod may be found.

METHOD Met hod nunber by which anal ysis was perforned.

I D Initials of the analyst.

ND Not detected in conparison to the reported detection linmt.

NI Not | gnitable.

ug/cart Mcrogranms per Cartridge

H The anal ysis of pH was performed beyond the regul atory-required hol di ng

time of 15 minutes fromthe tine of sanple collection

LI M TATI ON OF LI ABILITIES

Al pha Analytical, Inc. performs services with reasonable care and diligence

normal to the analytical testing |aboratory industry. |In the event of an error, the
sol e and excl usive responsibility of Al pha Analytical, Inc., shall be to re-perform
the work at it's own expense. In no event shall Al pha Analytical, Inc. be held

liable for any incidental consequential or special danmages, including but not
limted to, danmages in any way connected with the use of, interpretation of,
informati on or analysis provided by Al pha Analytical, |nc.

We strongly urge our clients to conply with EPA protocol regarding sanple
vol ume, preservation, cooling, containers, sanpling procedures, holding tines
and splitting of sanples in the field.

11050912: 45 Page 11 of 12



ALPHA ANALYTI CAL
LOG N SPECI FI C | NFORVATI ON

Laboratory Job Number: L0915749

Were project specific reporting limts specified?
Cool er Information

Cool er Cust ody Seal

A Absent

Cont ai ner | nformation

YES

Anal ysi s

Cont ai ner | D Container Type Cool er pH Tenp Pres Seal
L0915749- 01A Anber 250nm unpreserved A NAZ23 Y Absent
L0915749- 02A Anber 250nm unpreserved A NAZ23 Y Absent

Cont ai ner Conments

Container 1D Comments

MCP- HEXCR7196- 04, ORP-9045, PH 9045
MCP- HEXCR7196- 04, ORP- 9045, PH- 9045

11050912: 45 Page 12 of 12



Certificate/Approval Program Summary
Last revised October 22, 2009 - Westboro Facility

The following list includes only those analytes/methods for which certification/approval is currently held.
For a complete listing of analytes for the referenced methods, please contact your Alpha Customer Service Representative.

Connecticut Department of Public Health Certificate/Lab ID: PH-0574. NELAP Accredited Solid Waste/Soil.

Drinking Water (Inorganic Parameters: Color, pH, Turbidity, Conductivity, Alkalinity, Chloride, Free Residual Chlorine,
Fluoride, Calcium Hardness, Sulfate, Nitrate, Nitrite, Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium,
Calcium, Chromium, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, Potassium, Selenium,
Silver, Sodium, Thallium, Vanadium, Zinc, Total Dissolved Solids, Total Organic Carbon, Total Cyanide, Perchlorate.
Organic Parameters: Haloacetic Acids, Volatile Organics 524.2, Total Trihalomethanes 524.2, 1,2-Dibromo-3-
chloropropane (DBCP), Ethylene Dibromide (EDB).)

Wastewater/Non-Potable Water (Inorganic Parameters: Color, pH, Conductivity, Acidity, Alkalinity, Chloride, Total
Residual Chlorine, Fluoride, Total Hardness, Calcium Hardness, Silica, Sulfate, Sulfide, Ammonia, Kjeldahl Nitrogen,
Nitrate, Nitrite, O-Phosphate, Total Phosphorus, Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium,
Calcium, Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury,
Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Titanium, Vanadium, Zinc, Total
Residue (Solids), Total Dissolved Solids, Total Suspended Solids (non-filterable), BOD, CBOD, COD, TOC, Total
Cyanide, Phenolics, Foaming Agents (MBAS), Bromide, Oil and Grease. Organic Parameters: PCBs, Organochlorine
Pesticides, Technical Chlordane, Toxaphene, 2,4-D, 2,4,5-T, 2,4,5-TP(Silvex), Acid Extractables (Phenols), Benzidines,
Phthalate Esters, Nitrosamines, Nitroaromatics & Isophorone, Polynuclear Aromatic Hydrocarbons, Haloethers,
Chlorinated Hydrocarbons, Volatile Organics, Extractable Petroleum Hydrocarbons (ETPH), MA-EPH, MA-VPH.)

Solid Waste/Soil (Inorganic Parameters: Lead in Paint, pH, Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron,
Cadmium, Calcium, Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury,
Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Thallium, Tin, Vanadium, Zinc, Total Cyanide, Ignitability,
Phenolics, Corrosivity, TCLP Leach (1311), Reactivity. Organic Parameters: PCBs, Organochlorine Pesticides,
Technical Chlordane, Toxaphene, Extractable Petroleum Hydrocarbons (ETPH), MA-EPH, MA-VPH, Dicamba, 2,4-D,
2,4,5-T, 2,4,5-TP(Silvex), Volatile Organics, Acid Extractables (Phenols), 3.3-Dichlorobenzidine, Phthalates,
Nitrosamines, Nitroaromatics & Cyclic Ketones, PAHs, Haloethers, Chlorinated Hydrocarbons. )

Maine Department of Human Services Certificate/Lab ID: 2009024.

Drinking Water (Inorganic Parameters: SM9215B, 9221E, 9222B, 9222D, 9223B, EPA 180.1, 300.0, 353.2, SM2130B,
2320B, 4500CI-D, 4500CN-C, 4500CN-E, 4500F-C, 4500H+B,4500NO3-F, EPA 200.7, EPA 200.8, 245.1. Organic
Parameters: 504.1, 524.2, SM 6251B.)

Wastewater/Non-Potable Water (Inorganic Parameters: EPA 120.1, 1664A, 350.1, 351.1, 353.2, 410.4, 420.1, Lachat
10-107-06-1-B, SM2320B, 2340B, 2510B, 2540C, 2540D, 426C, 4500CI-D, 4500CI-E, 4500CN-C, 4500CN-E, 4500F-B,
4500F-C, 4500H+B, 4500Norg-B, 4500Norg-C, 4500NH3-B, 4500NH3-G, 4500NH3-H, 4500NO3-F, 4500P-B.5, 4500P-
E, 5210B, 5220D, 5310C, EPA 200.7, 200.8, 245.1. Organic Parameters: 608, 624.)

Massachusetts Department of Environmental Protection Certificate/Lab ID: M-MAQ086.

Drinking Water

Inorganic Parameters: (EPA 200.8 for: Sb,As,Ba,Be,Cd,Cr,Cu,Pb,Ni,Se,TI)

(EPA 200.7 for: Ba,Be,Ca,Cd,Cr,Cu,Na,Ni) 245.1, (300.0 for: Nitrate-N, Fluoride, Sulfate)

353.2 for: Nitrate-N, Nitrite-N; SM4500NO3-F, 4500F-C, 4500CN-CE, EPA 180.1, SM2130B, SM4500CI-D, 2320B,
SM2540C, SM4500H-B.

Organic Parameters: (EPA 524.2 for: Trihalomethanes, Volatile Organics)

(504.1 for: 1,2-Dibromoethane, 1,2-Dibromo-3-Chloropropane), 314.0, 332.

Microbiology Parameters: SM9215B; MF-SM9222B; ENZ. SUB. SM9223; EC-SM9221E; MF-SM9222D
Non-Potable Water

Inorganic Parameters:, (EPA 200.8 for: Al,Sb,As,Be,Cd,Cr,Cu,Pb,Mn,Ni,Se,Aqg,Tl,Zn)

(EPA 200.7 for: Al,Sb,As,Be,Cd,Cr,Co,Cu,Fe,Pb,Mn,Mo,Ni,Se,Ag,Sr,Tl,Ti,V,Zn,Ca,Mg,Na,K)

245.1, SM4500H,B, EPA 120.1, SM2510B, 2540C, 2540B, 2340B, 2320B, 4500CL-E, 4500F-BC, 426C, SM4500NH3-
BH, (EPA 350.1 for: Ammonia-N), LACHAT 10-107-06-1-B for Ammonia-N, SM4500NO3-F, 353.2 for Nitrate-N,
SM4500NH3-B,C-Titr, SM4500NH3-BC-NES, EPA 351.1, SM4500P-E, 4500P-B,E, 5220D, EPA 410.4, SM 52108,
5310C, 4500CN-CE, 2540D, 4500CL-D, EPA 1664, SM14 510AC, EPA 420.1

Organic Parameters: (EPA 624 for Volatile Halocarbons, Volatile Aromatics)

(608 for: Chlordane, Aldrin, Dieldrin, DDD, DDE, DDT, Heptachlor, Heptachlor Epoxide, PCBs-Water), EPA 625 for
SVOC Acid Extractables and SVOC Base/Neutral Extractables, 600/4-81-045-PCB-Qil




New Hampshire Department of Environmental Services Certificate/Lab ID: 200307. NELAP Accredited.

Drinking Water (Inorganic Parameters: SM6215B, 9222B, 9223B Colilert, EPA 200.7, 200.8, 245.2, 120.1, 300.0, 314.0,
SM4500CN-E, 4500H+B, 4500NO3-F, 2320B, 2510B, 2540C, 4500F-C, 5310C, 2120B, EPA 331.0. Organic
Parameters: 504.1, 524.2, SM6251B.)

Non-Potable Water (Inorganic Parameters: SM9222D, 9221B, 9222B, 9221E-EC, EPA 200.7, 200.8, 245.1, 245.2, SW-
846 6010B, 6020, 7196A, 7470A, SM3500-CR-D, EPA 120.1, 300.0, 350.1, 351.1, 353.2, 420.1, 1664A, SW-846 9010,
9030, 9040B, SM426C, SM2310B, 2540B, 2540D, 4500H+B, 4500NH3-H, 4500NH3-E, 4500NO2-B, 4500P-E, 4500-S2-
D, 5210B, 2320B, 2540C, 4500F-C, 5310C, 5540C, LACHAT 10-117-07-1-B, LACHAT 10-107-06-1-B, LACHAT 10-107-
04-1-C, LACHAT 10-107-04-1-J, LACHAT 10-117-07-1-A, SM4500CL-E, LACHAT 10-204-00-1-A, LACHAT 10-107-06-
2-D. Organic Parameters: SW-846 3005A, 3015A, 3510C, 5030B, 8021B, 8260B, 8270C, 8330, EPA 624, 625, 608,
SW-846 8082, 8081A.)

Solid & Chemical Materials (Inorganic Parameters: SW-846 6010B, 7196A, 7471A, 7.3.3.2, 7.3.4.2, 1010, 1030, 9010,
9012A, 9014, 9030B, 9040, 9045C, 9050C, 1311, 3005A, 3050B, 3051A. Organic Parameters: SW-846 3540C, 3545,
3580A, 50308, 5035, 8021B, 82608, 8270C, 8330, 8151A, 8082, 8081A.)

New Jersey Department of Environmental Protection Certificate/Lab ID: MA935. NELAP Accredited.

Drinking Water (Inorganic Parameters: SM9222B, 9221E, 9223B, 9215B, 4500NO3-F, 4500F-C, EPA 300.0, 200.7,
2540C, 2320B, 314.0, SM2120B, 2510B, 5310C, SM4500H-B, EPA 200.8, 245.2. Organic Parameters: 504.1,
SM6251B, 524.2.)

Non-Potable Water (Inorganic Parameters: SM5210B, EPA 410.4, SM5220D, 4500CI-D, EPA 300.0, SM2120B,
SM4500F-BC, EPA 200.7, 351.1, LACHAT 10-107-06-2-D, EPA 353.2, SM4500NO3-F, 4500NO2-B, EPA 1664A,
SM5310B, C or D, 4500-PE, EPA 420.1, SM4500P-B5+E, 2540B, 2540C, 2540D, EPA 120.1, SM2510B, SM15 426C,
SM9221CE, 9222D, 9221B, 9222B, 9215B, 2310B, 2320B, 4500NH3-H, 4500-S D, EPA 350.1, SM5210B, SW-846
3015, 6020, 7470A, 5540C, 4500H-B, EPA 200.8, SM3500Cr-D, EPA 245.1, 245.2, SW-846 9040B, 3005A, EPA 6010B,
7196A, SW-846 9010B, 9030B. Organic Parameters: SW-846 8260B, 8270C, 3510C, EPA 608, 624, 625, SW-846
5030B, 8021B, 8081A, 8082, 8151A, 8330, NJ OQA-QAM-025 Rev.7.)

Solid & Chemical Materials (Inorganic Parameters: SW-846 9040B, 3005A, 6010B, 7196A, 5030B, 9010B, 9030B, 1030,
1311, 3050B, 3051, 7471A, 9014, 9012A, 9045C, 9050A, 9065. Organic Parameters: SW-846 8021B, 8081A, 8082,
8151A, 8330, 8260B, 8270C, 1311, 1312, 3540C, 3545, 3550B, 3580A, 5035L, 5035H, NJ OQA-QAM-025 Rev.7.)

New York Department of Health Certificate/Lab ID: 11148. NELAP Accredited.

Drinking Water (Inorganic Parameters: SM9223B, 9222B, 9215B, EPA 200.8, 200.7, 245.2, SM5310C, EPA 314.0,
332.0, SM2320B, EPA 300.0, SM2120B, 4500CN-E, 4500F-C, 4500H-B, 4500NO3-F, 2540C, EPA 120.1, SM 2510B.
Organic Parameters: EPA 524.2, 504.1.)

Non-Potable Water (Inorganic Parameters: SM9221E, 9222D, 9221B, 9222B, 9215B, 5210B, EPA 410.4, SM5220D,
2310B-4a, 2320B, EPA 200.7, 300.0, LACHAT 10-117-07-1A or B, SM4500CI-E, 4500F-C, SM15 426C, EPA 350.1,
LACHAT 10-107-06-1-B, SM4500NH3-H, EPA 351.1, LACHAT 10-107-06-2, EPA 353.2, LACHAT 10-107-041-C,
SM4500-NO3-F, 4500-NO2-B, 4500P-E, 2540C, 2540B, 2540D, EPA 200.8, EPA 6010B, 6020, EPA 7196A,
S\M3500Cr-D, EPA 245.1, 245.2, 7470A, SM2120B, SM4500-CN-E LACHAT 10-204-00-1-A, EPA 9040B, SM4500-HB,
EPA 1664A, SM5310C, EPA 420.1, SM14 510C, EPA 120.1, SM2510B, SM4500S-D, SM5540C, EPA 3005A, 3015.
Organic_Parameters: EPA 624, 8260B, 8270C, 625, 608, 8081A, 8151A, 8330, 8082, EPA 3510C, 5030B, 9010B,
9030B.)

Solid & Hazardous Waste (Inorganic Parameters: 1010, 1030, SW-846 Ch 7 Sec 7.3, EPA 6010B, 7196A, 7471A,
9012A, 9014, 9040B, 9045C, 9065, 9050, EPA 1311, 1312, 3005A, 3050B, 9010B, 9030B. Organic Parameters: EPA
8260B, 8270C, 8081A, 8151A, 8330, 8082, 3540C, 3545, 3546, 3580, 5030B, 5035.)

North Carolina Department of the Environment and Natural Resources Certificate/Lab ID : 666. Organic
Parameters: MA-EPH, MA-VPH.

Pennsylvania Department of Environmental Protection Certificate/Lab ID : 68-03671. NELAP Accredited.
Non-Potable Water (Organic Parameters: EPA 3510C, 5030B, 625, 624. 608, 8081A, 8082, 8151A, 8260B, 8270C,
8330)

Solid & Hazardous Waste (Inorganic Parameters: EPA 1010, 1030, 1311, 3050B, 3051, 6010B, EPA 7.3.3.2, EPA
7.3.4.2, T196A, 7471A, 9010B, 9012A, 9014, 9040B, 9045C, 9050, 9065. Organic Parameters: 3540C, 3545, 3580A,
5035, 8021B, 8081A, 8082, 8151A, 8260B, 8270C, 8330)

Rhode Island Department of Health Certificate/Lab ID: LAO0O0065. NELAP Accredited via NY-DOH.
Refer to MA-DEP Certificate for Potable and Non-Potable Water.
Refer to NY-DOH Certificate for Potable and Non-Potable Water.

Utah Department of Health Certificate/Lab ID: AAMA. NELAP Accredited.
Non-Potable Water (Inorganic Parameters: Chloride EPA 300.0)




Analytes Not Accredited by NELAP

Certification is not available by NELAP for the following analytes: EPA 8260B: Freon-113, 1,2,4,5-Tetramethylbenzene.
EPA 8330A: PETN, Picric Acid, Nitroglycerine, 2,6-DANT, 2,4-DANT. EPA 8270C: Methyl naphthalene, Dimethyl

naphthalene, Total Methylnapthalenes, Total Dimethylnaphthalenes. EPA 625: 4-Chloroaniline. EPA 350.1 for
Ammonia in a Soil matrix.



10915347
CHAIN OF CUSTODY .. - OHA4—

| ALPHA Job #: ..
AL?i"lA Project Information

Dale Rec'd in Lab: } O/ZO/O 7

Report Information Data Deliverables  Billing Information

ANALYTIC AL [} Fax [0 emaL {1 Ssame as Client info
:\::t::;o;;,:,g:z.; :::s:;;: ;;Agm Project Name: . O abex [] Adg'l Deliverables
FAX. 508-898-9193  FAX: 508-622-3288 ﬁd({ Bon o 6{“ hsle X heet Regulatory Requirements/Report Limits
o ormatio Project Location: GL(U li‘al& IV\A State/Fed Program £A A Criferiz . 7
= N (1
Clignt: McPhail Associales Project#: _ SDIC. L.CD — - T A AEASONAR ANEID PROTOCO
Address: 2269 Massachusetts Avenue Project Manager: 5 ,‘E:u. H’I s 0 No Are MCP Anaiytical Methods Required?
Cambridge, MA 02140 ALPHA Quote #: L Yes [ Eo Ara GT RCP {Reasonabie Confidence Protocols) Re uired?
L
Phone; 617-868-1420 Turn-Around Time ANALYSIS ; SAMPLE HANDLING
Fax: 617-868-1423 %tandard [J Rush (GNLY IF PRE-APPROVED,) 1 FU"’"""’"
Done
Email: gwinship@mephailgeg.com, H [S/07 I Not Nesded
adonovan@mcphailgeo.com . — O Labtodo B
Due Dat Y : N con o
D These sarnples have been Previcusly analyzed by Alpha 1 - ;'::’:odo
Other Project Specific Requirements/Comments/Detection Limits: (Pleaat specily
- balaw;
1
ALPHA Lab ID Sample ID Collection Sample Sampler's \ Sampls Spacifc
(Lab Use Only) Date Time Matrix Initials
— T =
> T - o ; !
g7 AL TIPS \o % oG | ! S [TMC [ 4 12
7 . - 4
7 82 g3 ___\ || 1 4+
5399 212 |3, DO Ltmp b2 \l \ A ERES I
2 ¢ miRs (enpog A |
A ’ -
[ S
1-_
PLEASE ANSWER QUESTIONS ABOVE! , Container Type | /L | A s e ey
Preservative | - /4 A |- ; : - - - : ) - - :&mﬁ and plet

turnarpund time clotk will not

s Date/Time v ﬁﬁ% - -DatelTime .. b Cor ruis any ambiguities are
) Y X 3 lea
Pl = i / DIQU/J]- 5 . L iolseley -'"’j 5 iy ihed :Jflg‘:;dw .

; Z Ly B g : e, -
10lasket 1150 tiornglie ool 7 i

IS YOUR PROJECT
" MA MCP or CT RCP? "7 ¢

FORM HO 011t
rae JAULGTY




	Geotech 5010_PFER-111309.pdf
	Cover
	Text
	Figures
	Tables
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E




