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existing pipes and to  check the connectivity between the proposed underground 
storage system and the existing drainage system. 
 
The borings in Connolly Park revealed that the park subgrade has low permeability soil, 
rock is present, and groundwater ranges from 1 foot to 4.25 feet deep.  Due to these 
findings, AECOM believes that infiltration will not be practical as part of an underground 
storage system. Instead, it is recommended that the proposed system be detention 
only. Rock was found at a depth of 4.9 feet in Boring B-4 and at a depth of 10.5 feet in 
boring B-5. No rock was encountered in boring B-6 which ended at a depth of 16 feet. 
From this information it appears that ledge is present in the northern portions of 
Connolly Park, but not in the southern portions of the park. AECOM believes that the 
majority of rock can be avoided by locating the underground storage system along the 
southern limit of the park. AECOM recommends that additional borings be conducted 
during the next design phase to confirm the absence of rock at the proposed storage 
location.  

4.2 ChamberMaxx Retention System 
 
The preliminary design of the underground storage system is based around a product 
by Contech called ChamberMaxx. Additional information on the system is included in 
Appendix D.  This system consists of corrugated plastic halfpipes that are buried inside 
a 42 inch tall envelope of porous crushed stone. The proposed system consists of 650 
halfpipe chambers arranged in a 220-foot by 110-foot area providing a storage capacity 
of 50,000 cubic feet. Approximately 275 feet of new drain line will be installed to divert 
flow into the storage system, and then back into downstream drainage at the southern 
limit of the park. The sewer line in the park will need to be crossed at least once as part 
of the proposed drainage. The system can be arranged in many configurations, and the 
final dimensions will be determined during the 90% design. Due to the presence of a 
high groundwater table (water was encountered at a depth of 3 feet in Boring B-6). The 
system will require a liner to keep the groundwater out.  
 
AECOM had originally recommended the ChamberMaxx system because it was 
believed the system would provide significant cost savings over other storage systems. 
However, with the additional information on the subsurface conditions in Connolly Park, 
and after advancing the preliminary design, it is our opinion that the ChamberMaxx 
system will be more expensive to construct than initially anticipated in the Conceptual 
Design Memorandum. Factors that contribute to the increased cost include additional 
earthwork required based on the survey of the park and the storage system location, 
installing additional features such as a bottom liner associated with the presence of high 
groundwater, as well as costs for disposal of excess material offsite. AECOM recently 
learned that Connolly Park used to be the site of a landfill, which raises concerns about 
the potential for contaminated materials in the park substrate. AECOM recommends 
that environmental borings be performed during the next design phase to help inform 
what the costs of hauling material offsite will be.  
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4.3 Alternative Storage Systems 
 
AECOM has also investigated alternative underground storage systems including 
installing a system comprised of a series of concrete storage vaults. Like the 
ChamberMaxx system, the concrete vaults would require a pond liner in order to keep 
groundwater out. The concrete alternative would also require a concrete floor slab 
underneath the vaults, to counteract buoyancy issues, which would prove difficult to 
construct considering the high groundwater. Overall the concrete alternative poses 
additional design challenges as well as higher construction costs. For the above listed 
reasons, AECOM does not recommend using a concrete vault style underground 
storage system.  Additional alternative underground storage products will continue to be 
investigated during the next phase of design. 

5.0 UPSTREAM GREEN LID BMPs 
 
Upstream Green Low Impact Development features are proposed in the upstream 
portion of the Lawrence Brook watershed to aid in mitigating flooding as well as 
enhance water quality.  Two bioretention basins are planned; one is proposed at the 
existing cul-de-sac on Melody Road, and one is proposed along Connelly Terrace in an 
area that was previously occupied by a cul-de-sac.  In both locations, the basin design 
would accommodate continued access to adjacent private properties; the exact 
configuration of the basin and associated accommodations for private access will be 
determined during the next phase of design. In addition, porous pavement and tree box 
filters area proposed on the sidewalks along Connolly Terrace.  The locations of these 
BMPs are shown on SK-5 presented in Attachment B.   
 
As part of the field data collection effort, survey data was collected and geotechnical 
borings and infiltration testing was conducted at the proposed Green LID BMP 
locations.  Borings B-1, B-2, and B-3 were located in the vicinity of the proposed BMPs 
(see boring locations on SK-5 in Attachment B). 
 
As noted in the Geotechnical Design Memorandum in Attachment A, based on the 
shallow bedrock conditions encountered, the moderate to low permeability of the 
underlying soils, and (most notably) the relatively shallow groundwater table (between 
3.0 and 5.0 feet below ground surface), the proposed locations are not suitable for 
groundwater recharge BMPs. It is important to note that these water depth 
measurements do not represent spring high water levels (which the permit criteria for 
infiltration BMPs require), which might be higher.  In any event, the groundwater levels 
documented are sufficiently high that infiltration at these locations is not feasible.     
Although originally envisioned as infiltration BMPs, the proposed BMPs can be modified 
to provide only water quality treatment and some minor retention. The two bioretention 
basins would be designed to function solely as organic filters.  A filtering bioretention 
basin includes an impermeable liner and underdrain system that conveys treated 
stormwater to a discharge outlet, another downstream BMP, or the municipal storm 
drain.  The proposed tree boxes could be designed in a similar fashion. Stormwater 
runoff would enter the BMP through a curb-inlet opening or pipe and flow through a filter 
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(treatment) media and then into an underdrain system before discharging to the storm 
drain. 
 
Design of these BMPs is proceeding under a separate task, and the design will be 
provided for review when complete. 

6.0 MODELING UPDATE 
 
During the Conceptual Design completed in 2018, several stormwater outfall alignments 
were explored. Optimization 2a included a 2-foot by 4-foot box culvert with a flap valve 
along Walnut Street, and a 3-foot by 5-foot box culvert along Paleologos Street from 
Walnut Street to a new outfall at the North River. Based on discussions with the City, it 
was agreed that Optimization 2a offered the maximum flood mitigation benefit of the 
alternatives evaluated, and was selected for additional model runs with BMPs, storage, 
and the full North River watershed-wide SWMM model. 
 
As previously described in this memo, additional survey was performed throughout the 
project area in 2018. During this survey, the actual rim and invert elevations for the 
existing drainage network were obtained. After processing the survey data, the design 
for the outfall was modified. The outlet invert elevation was lowered, the slopes were 
decreased, the culvert on Paleologos Street was changed to a 2-foot by 4-foot culvert, 
and the invert elevations throughout the culvert network were modified based on the 
new slopes. Infiltration testing and geotechnical borings were conducted at the BMP 
locations in the fall of 2018. Bedrock and low infiltration rates were found in the area of 
the proposed green infrastructure systems, (see Attachment A), which removes the 
possibility of infiltration for these systems.  
 
Due to these changes in the design, additional model simulations were performed to 
better represent the existing conditions. Infiltration was removed from the green 
infrastructure systems, and the box culvert sizes and slopes were updated to reflect the 
change in design. During the conceptual design modelling, the Huff rainfall distribution 
was used because it is built into the SWMM model software and allows for different 
rainfall durations.   For the modelling conducted as part of this preliminary design report, 
the rainfall distribution was changed from the Huff distribution to the Atlas 14 rainfall 
distribution for the northeast United States.  Atlas 14 has become more widely accepted 
and is believed to be the best information available for simulating rainfall distribution 
under current conditions in the northeast United States.  One additional change was 
made to the modelling approach for the PDR, which involved using the1st quartile 
rainfall distribution   rather than the 2nd quartile distribution .Based on Atlas 14 
documentation for the Pennsylvania - New Jersey area, storms with durations of less 
than 6-hours are slightly more likely to occur in the 1st quartile.  In addition, the 1st 
quartile has a higher intensity rainfall than the 2nd quartile. 
 
Table 1 is a summary of the updated model results and Figures 2 through 5 illustrate 
the extent of flooding under existing and proposed conditions. 
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The City is also proposing a box culvert from the intersection of Upton Street and Walnut 
Street east along Walnut Street and then south along Paleologos Street.  The proposed 
culvert will pass below the existing railroad tracks and empty into the North River.  This area is 
a commercial/industrial area of Peabody.
 
The areas of the proposed BMPs and the box culvert are shown on Figure 1, Project Locus 
Map.   
 

 
Figure 1: Project Locus Map 
 

Proposed
BMP Sites

Proposed 
Culvert Site 
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1.3  Site Datum 
 
All elevations referred to in this report are in feet, and are based on the North American Vertical 
Datum of 1988 (NAVD 88), unless otherwise noted. 
 
2.0 Subsurface Information 
 
2.1 Regional Geology 
 
Based on a Surficial Geology Map of the Salem Quadrangle published by USGS in 2006 
as shown in Figure 2 below, surficial geology at the project site may consist of three major dif-
ferent units: Coarse deposits, Glaciomarine deposits, and Thin Till deposits.
 

Figure 2 - Surficial Geology at the Project Site (from USGS Surficial Geologic Map of the 
Salem Quadrangle, 2006) 
 
 
The units are described in the explanatory text of the Surficial Geologic Map of the Salem 
Depot, Newburyport, and East-Wilmington-Rockport 16 Quadrangle Area in Northeast 
Massachusetts as follows: 
 
Coarse sand and gravel deposits (noted in orange in Figure 2): “composed of mixtures of gravel 
and sand within individual layers and as alternating layers. Sand and gravel layers generally 
range from 25 to 50 percent gravel particles and from 50 to 75 percent sand particles. Layers 
are well to poorly sorted; bedding may be distorted and faulted due to post depositional 
collapse.” 
 
Glaciomarine fine deposits (noted in blue in Figure 2): “include silty clay, fine sand, and some 
fine gravel deposited in a higher level sea in environments of low wave energy along the coast 

Proposed 
BMP Site 

Proposed 
Culvert Site 
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and in river estuaries. Fine to very fine sand, massive and laminated, commonly is present at
the surface and grades downward into interbedded very fine sand, silt, and silty clay. Lower silty
clay and clay is massive and thinly laminated. Total thickness is generally a few feet to 75 feet.”
 
Thin till deposits (noted in light green in Figure 2):  “Nonsorted, nonstratified matrix of sand,
some silt, and little clay containing scattered gravel clasts and few large boulders; in areas
where till is generally less than 10-15 feet thick and including areas of bedrock outcrop where 
till is absent.”
 
2.2 Subsurface Investigation Program 
 
A subsurface investigation program consisting of drilling nine (9) soil borings was performed by
Terracon Consultants, Inc. of Manchester, New Hampshire on November 7, 8, and 14, 2018.
The test borings ranged in depth from 9 to 22 feet.  The boring logs and locations are included
in the Geotechnical Data Report (GDR) dated December 13, 2018 and included in Appendix A.
 
The soils were classified in the field using the Unified Soil Classification System following ASTM 
D2488 – Description and Identification of Soils (Visual-Manual Procedure) and ASTM D 2487 – 
Standard Practice for Classification of Soils for Engineering Purposes. 
 
Shallow bedrock (<10 ft.), when encountered, was cored using an N-size core barrel.  Shallow 
bedrock was encountered in borings B-2 and B-4. 
 
One and two stage falling head permeability tests were conducted in the BMP borings that did 
not encounter shallow bedrock (B-1, B-3, B-5 & B-6).  The falling head tests were conducted at 
approximate 5-feet depths to observe the hydraulic response of the upper soils. The Stage 1 
falling head tests were performed by seating the casing at the test interval (i.e., flush with the 
bottom of the borehole), flushing and filling the casing with clean sediment-free water and 
recording the drop in head at regular intervals.  Once the Stage 1 test was completed, a split 
spoon sample was driven and withdrawn and a Stage 2 falling head test was performed after 
topping the casing with clean water.  The falling head test data are provided in Attachment 2 of 
the GDR. 
 
2.3 Laboratory Testing Program 
 
A laboratory testing program was performed to estimate the engineering properties of
encountered site soils.  Representative soil samples were selected and tested for physical
characteristics (i.e. gradation, Atterberg limits and organic content).  The soil samples were
tested by GeoTesting Express in Acton, Massachusetts.
 
Summary tables of laboratory tests performed and laboratory testing results of the tests per-
formed are included in GDR.
 
2.4 Subsurface Conditions 
 
The subsurface materials, encountered during the subsurface exploration program for the 
proposed BMPs and culvert, are described in the following subsections: 
 

2.4.1 Proposed BMPs – Borings B-1 to B-6 
 
Artificial Fill 
Artificial fill was encountered in all borings, except boring B-4, and observed 
thicknesses ranged from about 2.0 to 6.5 feet.  The origin of the fill material is unknown.  
It is most often described as fine to coarse silty sand, less frequently as silt with sand 
and sand with silt.  The fill had various amounts of cobbles, gravel, and fines.  Boring B-
6 encountered samples of ash and slag within the fill.   Glass shards and glass were 
also noted occasionally.  Standard penetration test (SPT) N-values ranged from 3 to 32 
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blows per foot (bpf), with most values (8 of 9) equal to 20 bpf or less, indicating the 
relative density of the fill is typically loose to medium dense, and occasionally dense. 

 
Organics 
 
An organic layer was encountered below the existing fill in boring B-3 from an 
approximate depth of 4 feet to 9 feet.  The organic soils were comprised of silt with 
organics.  SPT N-values ranged from 0 to 9 bpf indicating very soft to stiff soils.   
 
Sand and Gravel 
 
At the ground surface in boring B-4, and below the fill in the other borings, natural soils 
were encountered.  The natural deposits were comprised of interbedded layers of silty 
sand, poorly graded sand with silt, silty gravel and well graded gravel.   Occasional 
strata of silt, less than 2 feet thick, were also encountered in boring B-1 and B-5.  SPT 
N-values ranged from 8 bpf to refusal, with most values (10 of 14) between 10 and 50 
bpf indicating the relative density typically varies from medium dense to dense and 
occasionally loose or very dense. 
 
The interbedded sand and gravel extended to the bottom of boring B-3, B-5 and B-6.      
 
Bedrock 
 
Bedrock was encountered below the sand and gravel in borings B-1, B-2, and B-4.   In 
boring B-1, the roller bit was advanced 1.5 feet into weathered bedrock until refusal was 
encountered at 13.5 feet. 
 
Upon encountering refusal in Borings B-2 and B-4, the borings were advanced using 
core drilling techniques.  The core samples recovered consisted of dark gray, fine to 
medium grained, very hard, broken GRANODIORITE.   The rock quality designation 
(RQD) of the core samples ranged from 0 to 31 percent, indicated very poor to poor 
quality rock.   
 
Groundwater 
 
Groundwater was observed during drilling in borings B-1 and B-3 to B-6. Boring B-2 did 
not encounter groundwater prior to rock coring, which introduces water into the 
borehole.   The groundwater levels observed ranged from 1.0 to 5.0 feet below the 
ground surface (bgs).  It should be noted that groundwater levels may fluctuate with 
precipitation, season, construction activities, run-off controls, and other factors.  As a 
result, water levels during construction may vary from those observed during the 
subsurface investigation. 

 
2.4.1 Proposed Culvert – Borings B-7 to B-9 
 
Artificial Fill 
Artificial fill thickness ranged from 3.5 to 9.0 feet.  The origin of the fill material is 
unknown.  It is generally described as fine to coarse silty sand with variable amounts of 
gravel.  SPT N-values ranged from 10 to 28 bpf, which indicates the relative density of  
the fill as medium dense. 
 
Organics 
 
A thin organic layer was encountered below the existing fill in borings B-7 to B-9.  The 
organic soils were comprised of silt with organics and the observed strata ranged in 
thickness from approximately 6 inches to 3 feet.   
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Table 1: Lateral Earth Pressure Design Parameters – Horizontal Backfill 

Material Total Unit 
Weight (pcf) 

Friction Angle 
(degrees) 

Ko, At-Rest Earth 
Pressure 
Coefficient 

Retained Fill 125 30 0.5 

 
 

4.0  Construction Considerations 
 
The purpose of this section is to discuss geotechnical related construction issues for the 
planned box culvert. 
 

4.1 Subgrade Preparation 

 
Loose or soft soils identified during the compaction of the subgrade should be excavated to a 
suitable bearing stratum as determined by the field representative of AECOM. Grades should 
be restored by backfilling with Gravel Borrow (MHD M1.03.0, Type b) or crushed stone as 
described in Section 3. 
 
To reduce the potential of increasing lateral pressures on the culvert walls, fill placed within 2 
feet of the walls should be compacted using a small plate compactor imparting a maximum 
dynamic effort of 4 kips.  The fill within 2 feet of the culvert wall should be placed in maximum 8-
inch loose lifts.   
 
When crushed stone is required in the drawings or it is used for the convenience of the 
contractor, it should be wrapped in a geotextile fabric for separation except where introduction 
of the geotextile promotes sliding.   
 

4.2 Subgrade Protection 

 
The onsite soils are anticipated to be frost susceptible.  If construction takes place during 
freezing weather, special measures such as heat blankets or other measures should be taken 
to prevent the subgrade from freezing.  Excavations should be backfilled as soon as possible 
after construction.  Soil used as backfill should be free of frozen material, as should be the 
ground on which it is placed.  Fill placement should be halted during freezing weather.   
 

4.3 Water Control 

 
Groundwater control will be required within the excavations to construct the box culvert.  We 
recommend filtered sump pumps installed in pits located at least 3 feet below the bottom of the 
excavation.  Multiple sump pumps may be needed as the bottom of the culvert will be in sand fill 
and therefore is expected to be very permeable. 
 
To reduce the potential for sinkholes developing over sump pump pits after the sump pumps are 
removed, the crushed stone placed in the sump pump pits should be wrapped in a geotextile 
fabric.  Alternatively, the crushed stone should be entirely removed after the sump pump is no 
longer in use and the sump pump pit should be restored with suitable backfill.  If sump pumps 
are not sufficient, the contractor should be prepared to use well points to maintain a dry 
excavation. 
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5.0  Limitations 
 
This memorandum has been prepared for specific application to the subject project in 
accordance with generally accepted geotechnical engineering practices.  The interpretations 
and evaluations presented in this report are based, in part, on preliminary information on the 
proposed layout of the BMP’s and box culvert made available prior to submission of the final 
design documents.   In the event that any changes in the nature, elevations, design, or locations 
of the proposed facilities are implemented, the conclusions and recommendations presented 
herein may no longer be considered applicable. This geotechnical design memorandum is 
intended for the use of the designers and should not be included in the construction documents.    
 
 
Prepared by: 
 
 
 
                                     
________________________   ________________________ 
Todd Dwyer, PE    John Risitano, PE 
Massachusetts License No.:   51662   Massachusetts License No.:   51662 
License Type:  Civil    License Type:  Civil 
Senior Geotechnical Engineer   Senior Geotechnical Engineer 
AECOM      AECOM  
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1.2.3 In-Situ Permeability Testing 
 
One and two stage falling head permeability tests were conducted in the BMP borings that did 
not encounter shallow bedrock (B-1, B-3, B-5 & B-6).  The falling head tests were conducted at 
approximate 5-feet depths to observe the hydraulic response of the upper soils. The Stage 1 
falling head tests were performed by seating the casing at the test interval (i.e., flush with the 
bottom of the borehole), flushing and filling the casing with clean sediment-free water and 
recording the drop in head at regular intervals.  Once the Stage 1 test was completed, a split 
spoon sample was driven and withdrawn and a Stage 2 falling head test was performed after 
topping the casing with clean water.  The falling head test data are provided in Attachment 2. 
 
1.2.4 Laboratory Testing 
 
A laboratory testing program was performed to determine the engineering properties of 
encountered site soils.  Representative soil samples were selected and tested for physical 
characteristics (i.e. gradation and organic content).  The soil samples were tested by 
GeoTesting Express in Acton, Massachusetts. 
 
A summary of the soil laboratory testing is provided in Table 1.  The laboratory test results are 
provided in Attachment 3. 
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Note – Figure based on aerial map obtained from the website: www.google.com/maps 
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Approximate locations of proposed borings observed by AECOM.
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ATTACHMENT 2 
 

Falling Head Permeability Test Data 
  



Project: Boring No.:

Project No.: Test Date:

Contractor: Test Type:

Inspector: Driller:

Test Interval*: Depth (Z1): 5.01 NA Diam. (D): NA

Sample
Recovery:

N/A

Casing*: Type: HW 6.5 ID (d): 0.33

4.49

DEPTH TO DEPTH TO
WATER FROM WATER FROM

ELAPSED TOP OF HEAD ELAPSED TOP OF HEAD
TIME CASING* HEAD RATIO TIME CASING* HEAD RATIO

(minutes) (feet) (Ht) (Ht/Ho) (minutes) (feet) (Ht) (Ht/Ho)

0.0 0.00 10.0

0.5 0.00 12.5

1.0 0.00 15.0

2.0 0.00 20.0

3.0 0.00 25.0

4.0 0.00 30.0

5.0 0.00

7.5

Sketch:
*: Measurements were recorded in feet

1.  The groundwater table measurement was determined after
auger retrieval.

2.  The falling head test was terminated @ 5 minutes after no
measurable drop was observed.

Length (I):

Height of casing above groundwater table (Ho):

Notes:

K. Harten P. Michaud

Length (L):

Sample
Description:

N/A

    IN SITU PERMEABILITY TEST FORM

Lawrence Brook Stormwater Project B-1

60547746  Task 6.1 November 8, 2018

Terracon Falling Head Test

Water level at
0.0 min

Leave
Blank

Leave
Blank

Ho

d

L

l

Z1

Z2

CS



Project: Boring No.:

Project No.: Test Date:

Contractor: Test Type:

Inspector: Driller:

Test Interval*: Depth (Z1): 5.01 2.00 Diam. (D): 0.167

Sample
Recovery:

0.70

Casing*: Type: HW 6.5 ID (d): 0.33

4.49

DEPTH TO DEPTH TO
WATER FROM WATER FROM

ELAPSED TOP OF HEAD ELAPSED TOP OF HEAD
TIME CASING HEAD RATIO TIME CASING HEAD RATIO

(minutes) (feet) (Ht) (Ht/Ho) (minutes) (feet) (Ht) (Ht/Ho)

0.0 0.00 10.0 0.080

0.5 0.005 12.5 0.095

1.0 0.010 15.0 0.105

2.0 0.015 20.0 0.145

3.0 0.020 27.0 0.180

4.0 0.025 32.0 0.210

5.0 0.030

7.5 0.055

Sketch:
*: Measurements were recorded in feet

1.  The groundwater table measurement was determined after
auger retrieval.

Length (I):

Height of casing above groundwater table (Ho):

Notes:

K. Harten P. Michaud

Length (L):

Sample
Description:

Refer to Boring Log

    IN SITU PERMEABILITY TEST FORM

Lawrence Brook Stormwater Project B-1

60547746  Task 6.1 November 8, 2018

Terracon Falling Head Test

Water level at
0.0 min

Leave
Blank

Leave
Blank

Ho

d

L

l

Z1

Z2

CS

D



Project: Boring No.:

Project No.: Test Date:

Contractor: Test Type:

Inspector: Driller:

Test Interval*: Depth (Z1): 5.81 NA Diam. (D): NA

Sample
Recovery:

N/A

Casing*: Type: HW 6.5 ID (d): 0.33

5.7 Estimated

DEPTH TO DEPTH TO
WATER FROM WATER FROM

ELAPSED TOP OF HEAD ELAPSED TOP OF HEAD
TIME CASING HEAD RATIO TIME CASING HEAD RATIO

(minutes) (feet) (Ht) (Ht/Ho) (minutes) (feet) (Ht) (Ht/Ho)

0.0 0.00 10.0 3.52

0.5 0.31 12.5 3.95

1.0 0.60 15.0 4.29

2.0 1.05 20.0 4.67

3.0 1.45 25.0 4.86

4.0 1.82 30.0 4.93

5.0 2.20

7.5 2.91

Sketch:
*: Measurements were recorded in feet

1.  Leakage was observed on outside of casing before start of
test; casing was reset before beginning test.

Length (I):

Height of casing above groundwater table (Ho):

Notes:

K. Harten P. Michaud

Length (L):

Sample
Description:

N/A

    IN SITU PERMEABILITY TEST FORM

Lawrence Brook Stormwater Project B-3

60547746  Task 6.1 November 8, 2018

Terracon Falling Head Test

Water level at
0.0 min

Leave
Blank

Leave
Blank

Ho

d

L

l

Z1

Z2

CS



Project: Boring No.:

Project No.: Test Date:

Contractor: Test Type:

Inspector: Driller:

Test Interval*: Depth (Z1): 5.81 4.00 Diam. (D): 0.167

Sample
Recovery:

0.33

Casing*: Type: HW 6.5 ID (d): 0.33

5.7 Estimated

DEPTH TO DEPTH TO
WATER FROM WATER FROM

ELAPSED TOP OF HEAD ELAPSED TOP OF HEAD
TIME CASING HEAD RATIO TIME CASING HEAD RATIO

(minutes) (feet) (Ht) (Ht/Ho) (minutes) (feet) (Ht) (Ht/Ho)

0.0 See Note 1 10.0

0.5 12.5

1.0 15.0

2.0 20.0

3.0 25.0

4.0 30.0

5.0

7.5

Sketch:

Length (I):

Height of casing above groundwater table (Ho):

Notes:
*: Measurements were recorded in feet

1.  Drillers (mistakenly) collected two consecutive spoons
before start of test; the observed drop in water level during the
test was too swift to accurately measure.

K. Harten P. Michaud

Length (L):

Sample
Description:

Refer to Boring Log

    IN SITU PERMEABILITY TEST FORM

Lawrence Brook Stormwater Project B-3

60547746  Task 6.1 November 8, 2018

Terracon Falling Head Test

Water level at
0.0 min

Leave
Blank

Leave
Blank

Ho

d

L

l

Z1

Z2

CS

D



Project: Boring No.:

Project No.: Test Date:

Contractor: Test Type:

Inspector: Driller:

Test Interval*: Depth (Z1): 4.45 NA Diam. (D): NA

Sample
Recovery:

N/A

Casing*: Type: HW 5.5 ID (d): 0.33

5.3

DEPTH TO DEPTH TO
WATER FROM WATER FROM

ELAPSED TOP OF HEAD ELAPSED TOP OF HEAD
TIME CASING HEAD RATIO TIME CASING HEAD RATIO

(minutes) (feet) (Ht) (Ht/Ho) (minutes) (feet) (Ht) (Ht/Ho)

0.0 0.00 10.0 0.020

0.5 Negligible 13.0 0.020

1.0 Negligible 15.0 0.040

2.0 Negligible 22.0 0.070

3.0 0.005 25.0

4.0 0.005 30.0

6.0 0.010

7.5 0.013

Sketch:

Length (I):

Height of casing above groundwater table (Ho):

Notes:
*: Measurements were recorded in feet

1.  Borehole was drilled using solid stem augers; Terracon
drilled and performed falling head test at an offset location
using 4-inch HW casing.

2.  Stiff winds may have contributed to initial water level drop
(i.e., wind blew water over casing lip)

K. Harten P. Michaud

Length (L):

Sample
Description:

N/A

    IN SITU PERMEABILITY TEST FORM

Lawrence Brook Stormwater Project B-5

60547746  Task 6.1 November 14, 2018

Terracon Falling Head Test

Water level at
0.0 min

Leave
Blank

Leave
Blank

Ho

d

L

l

Z1

Z2

CS



Project: Boring No.:

Project No.: Test Date:

Contractor: Test Type:

Inspector: Driller:

Test Interval*: Depth (Z1): 4.45 2.0 Diam. (D): 0.167

Sample
Recovery:

1.10

Casing*: Type: HW 5.5 ID (d): 0.33

5.3

DEPTH TO DEPTH TO
WATER FROM WATER FROM

ELAPSED TOP OF HEAD ELAPSED TOP OF HEAD
TIME CASING HEAD RATIO TIME CASING HEAD RATIO

(minutes) (feet) (Ht) (Ht/Ho) (minutes) (feet) (Ht) (Ht/Ho)

0.0 0.00 11.0 0.045

0.5 Negligible 16.0 0.070

1.0 0.003 20.0 0.085

2.0 0.005 26.0 0.100

3.0 0.010

4.0 0.015

6.0 0.020

8.0 0.035

Sketch:
*: Measurements were recorded in feet

1.  Borehole was drilled using solid stem augers; Terracon
drilled and performed falling head test at an offset location
using 4-inch HW casing.

2.  The collected split-spoon sample @ 4.45 ft. contained rust
brown sandy SILT, some fine to coarse sand (mostly fine
grained) and few fine gravel; the sample was borderline non-
cohesive (ML/SM)

3.  The recorded sample blow counts were 10-10-11-13.

Length (I):

Height of casing above groundwater table (Ho):

Notes:

K. Harten P. Michaud

Length (L):

Sample
Description:

Refer to Boring Log

    IN SITU PERMEABILITY TEST FORM

Lawrence Brook Stormwater Project B-5

60547746  Task 6.1

Terracon Falling Head Test

Water level at
0.0 min

Leave
Blank

Leave
Blank

Ho

d

L

l

Z1

Z2

CS

D



Project: Boring No.:

Project No.: Test Date:

Contractor: Test Type:

Inspector: Driller:

Test Interval*: Depth (Z1): 4.72 NA Diam. (D): NA

Sample
Recovery:

N/A

Casing*: Type: HW 6.5 ID (d): 0.33

4.78

DEPTH TO DEPTH TO
WATER FROM WATER FROM

ELAPSED TOP OF HEAD ELAPSED TOP OF HEAD
TIME CASING HEAD RATIO TIME CASING HEAD RATIO

(minutes) (feet) (Ht) (Ht/Ho) (minutes) (feet) (Ht) (Ht/Ho)

0.0 0.00 10.0 1.60

0.5 0.10 12.5 1.90

1.0 0.20 15.0 2.16

2.0 0.40 20.0 2.64

3.0 0.59 25.0 3.03

4.0 0.75 30.0 3.33

5.0 0.91

7.5 1.27

Sketch:

Length (I):

Height of casing above groundwater table (Ho):

Notes:
*: Measurements were recorded in feet

K. Harten P. Michaud

Length (L):

Sample
Description:

N/A

    IN SITU PERMEABILITY TEST FORM

Lawrence Brook Stormwater Project B-6

60547746  Task 6.1 November 14, 2018

Terracon Falling Head Test

Water level at
0.0 min

Leave
Blank

Leave
Blank

Ho

d

L

l

Z1

Z2

CS



Project: Boring No.:

Project No.: Test Date:

Contractor: Test Type:

Inspector: Driller:

Test Interval*: Depth (Z1): 4.72 2.0 Diam. (D): 0.167

Sample
Recovery:

1.00

Casing*: Type: HW 6.5 ID (d): 0.33

4.78

DEPTH TO DEPTH TO
WATER FROM WATER FROM

ELAPSED TOP OF HEAD ELAPSED TOP OF HEAD
TIME CASING HEAD RATIO TIME CASING HEAD RATIO

(minutes) (feet) (Ht) (Ht/Ho) (minutes) (feet) (Ht) (Ht/Ho)

0.0 0.00 10.0 2.11

0.5 0.17 12.5 2.44

1.0 0.34 15.0 2.71

2.0 0.64 20.5 3.20

3.0 0.86 25.75 3.59

4.0 1.10 34.5 3.99

5.0 1.29

7.5 1.74

Sketch:

Length (I):

Height of casing above groundwater table (Ho):

Notes:
*: Measurements were recorded in feet

1.  The groundwater table measurement was determined after
auger retrieval.

K. Harten P. Michaud

Length (L):

Sample
Description:

Refer to Boring Log

    IN SITU PERMEABILITY TEST FORM

Lawrence Brook Stormwater Project B-6

60547746  Task 6.1 November 14, 2018

Terracon Falling Head Test

Water level at
0.0 min

Leave
Blank

Leave
Blank

Ho

d

L

l

Z1

Z2
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D



 

 

ATTACHMENT 3 
 

Geotechnical Laboratory Testing Results 
 



 
 

 

 
TABLE 1: SUMMARY OF LABORATORY TESTING - SOILS 

Boring ID Sample ID Depth 

Sieve 

(ASTM 

D6913) 

Hydrometer 

(ASTM 

D7928) 

Organic 

Content 

(ASTM 

D2974) 

Comments 

B-1 SS-3 5 - 7  X   

B-1 SS-5 10 - 12 X    

B-2 SS-2 3 – 3’8”  X   

B-3 SS-4 7.8 – 9.8   X  

B-4 SS-2 
2 – 4 

Bottom 
 X   

B-4 SS-2 2 – 4 Top X    

B-5 SS-3 5 - 7 X    

B-6 SS-3 4.7 – 6.7  X   

B-6 SS-5 9 – 11 Top X    

B-6 SS-5 
9 – 11 

Bottom 
 X   

B-7 SS-2 10 – 12  X   

B-7 SS-3 15 – 17  X   

B-8 SS-2 7 - 9 X    

B-8 SS-4 
15 – 17 

Top 
  X  

B-8 SS-5 20 - 22  X   

B-9 SS-1 5 - 7  X   

B-9 SS-4 15 - 17 X    

 
 



Client: AECOM
Project: Lawrence Brook Watershed Stormwater
Location: Peabody, MA Project No: GTX-309158
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 11/29/18
Test Id: 482591

Tested By: cam
Checked By: emm

Moisture, Ash, and Organic Matter - ASTM D2974

printed 12/3/2018 5:01:41 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

 Ash
Content,% 

 Organic
Matter,% 

B-3

B-8

SS-4

SS-4

7.8-9.8

15-17 top

Moist, very dark gray silt with
organics

Moist, very dark gray silt with
organics

111

87

79.2

84.5

20.8

15.5

Notes: Moisture content determined by Method A and reported as a percentage of oven-dried mass;
dried to a constant mass at temperature of 105º C
Ash content and organic matter determined by Method C; dried to constant mass at temperature 440º C





Client: AECOM
Project: Lawrence Brook Watershed Stormwater
Location: Peabody, MA Project No: GTX-309158
Boring ID: B-1
Sample ID: SS-5
Depth : 10-12

Sample Type: jar
Test Date: 11/27/18
Test Id: 482575

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark yellowish brown silty sand with gravel
Sample Comment: ---

Particle Size Analysis - ASTM D6913

printed 12/4/2018 11:19:17 AM
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#
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#
10
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#

14
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#
20
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% Cobble

---

% Gravel

22.6

% Sand

65.2

% Silt & Clay Size

12.2
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

90

86

77

67

52

38

28

20

16

12

 Coefficients
D   =8.8193 mm85

D   =1.3341 mm60

D   =0.7538 mm50

D   =0.2729 mm30

D   =0.1005 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD





Client: AECOM
Project: Lawrence Brook Watershed Stormwater
Location: Peabody, MA Project No: GTX-309158
Boring ID: B-4
Sample ID: SS-2
Depth : 2-4 top

Sample Type: jar
Test Date: 11/27/18
Test Id: 482576

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark yellowish brown sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D6913

printed 12/4/2018 11:19:19 AM
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% Cobble

---

% Gravel

2.9

% Sand

90.2

% Silt & Clay Size

6.9
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

99

97

90

70

42

23

13

9

6.9

 Coefficients
D   =1.6074 mm85

D   =0.6604 mm60

D   =0.5173 mm50

D   =0.3060 mm30

D   =0.1689 mm15

D   =0.1162 mm10

C   =5.683u C   =1.220c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD





Client: AECOM
Project: Lawrence Brook Watershed Stormwater
Location: Peabody, MA Project No: GTX-309158
Boring ID: B-5
Sample ID: SS-3
Depth : 5-7

Sample Type: jar
Test Date: 11/27/18
Test Id: 482577

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, yellowish brown silty sand with gravel
Sample Comment: ---

Particle Size Analysis - ASTM D6913

printed 12/4/2018 11:19:20 AM
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#
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0 

#
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0 

% Cobble

---

% Gravel

21.6

% Sand

53.0

% Silt & Clay Size

25.4
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

89

87

85

78

71

63

53

44

36

30

25

 Coefficients
D   =10.0253 mm85

D   =0.6987 mm60

D   =0.3586 mm50

D   =0.1054 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD





Client: AECOM
Project: Lawrence Brook Watershed Stormwater
Location: Peabody, MA Project No: GTX-309158
Boring ID: B-6
Sample ID: SS-5
Depth : 9-11 top

Sample Type: jar
Test Date: 11/27/18
Test Id: 482578

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark olive brown gravel with sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913

printed 12/4/2018 11:19:21 AM
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% Cobble

---

% Gravel

70.5

% Sand

26.6

% Silt & Clay Size

2.9
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

73

55

45

30

17

10

7

6

4

3

2.9

 Coefficients
D   =21.4364 mm85

D   =13.9182 mm60

D   =10.8479 mm50

D   =4.8401 mm30

D   =1.5131 mm15

D   =0.7914 mm10

C   =17.587u C   =2.127c

 Classification
 ASTM Well-graded GRAVEL with Sand (GW)

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD









Client: AECOM
Project: Lawrence Brook Watershed Stormwater
Location: Peabody, MA Project No: GTX-309158
Boring ID: B-8
Sample ID: SS-2
Depth : 7-9

Sample Type: jar
Test Date: 11/27/18
Test Id: 482579

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark grayish brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913

printed 12/4/2018 11:19:24 AM
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% Cobble

---

% Gravel

14.7

% Sand

61.3

% Silt & Clay Size

24.0
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

94

94

92

85

73

61

48

39

31

28

24

 Coefficients
D   =4.6628 mm85

D   =0.7987 mm60

D   =0.4639 mm50

D   =0.1317 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD







Client: AECOM
Project: Lawrence Brook Watershed Stormwater
Location: Peabody, MA Project No: GTX-309158
Boring ID: B-9
Sample ID: SS-4
Depth : 15-17

Sample Type: jar
Test Date: 11/27/18
Test Id: 482580

Tested By: ckg
Checked By: emm

Test Comment: ---
Visual Description: Moist, light olive brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913

printed 12/4/2018 11:19:25 AM

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.11101001000

P
er

ce
nt

 F
in

er

Grain Size (mm)

#
4 

#
10

 

#
20

 

#
40

 

#
60

 

#
10

0 
#

14
0 

#
20

0 

% Cobble

---

% Gravel

0.0

% Sand

82.8

% Silt & Clay Size

17.2
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

100

100

99

85

46

27

17

 Coefficients
D   =0.2499 mm85

D   =0.1797 mm60

D   =0.1575 mm50

D   =0.1114 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---





S. EISENLORD

B. TEETSEL

M. MESERVE

J. DOYLE-BREEN

JANUARY 2019

AS NOTED

WALNUT
STREET/PALEOLOGOS
STREET DRAIN PLAN

GENERAL

SK-1

CONSULTANT

CLIENT

PROJECT

REGISTRATION

I/R DATE DESCRIPTION

ISSUE/REVISION

12345

D

Designed By:

PROJECT NUMBER

SHEET TITLE

SHEET NUMBER

60547746

DISCIPLINE

AECOM TECHNICAL SERVICES, INC.
250 APOLLO DRIVE
CHELMSFORD, MA 01824
PHONE: (978) 905-2100
www.aecom.com

Drawn By:

Dept Check:

Proj Check:

Date:

Scale:

C

B

A

12345

CITY OF PEABODY
CITY HALL, DEPARTMENT OF COMMUNITY
DEVELOPMENT AND PLANNING
24 LOWELL STREET,
PEABODY, MA 01960

LAWRENCE BROOK
WATERSHED
ASSESSMENT



DRAIN PROFILE

AECOM TECHNICAL SERVICES, INC.
250 APOLLO DRIVE
CHELMSFORD, MA 01824
PHONE: (978) 905-2100

CLIENT

CITY OF PEABODY, MA

LAWRENCE BROOK
WATERSHED ASSESSMENT

PROJECT

PROJECT NUMBER

60547746 SHEET NUMBER

SHEET TITLE

DISCIPLINE

00000000

SHEET REFERENCE



AECOM TECHNICAL SERVICES, INC.
250 APOLLO DRIVE
CHELMSFORD, MA 01824
PHONE: (978) 905-2100

CLIENT

CITY OF PEABODY, MA

LAWRENCE BROOK
WATERSHED ASSESSMENT

PROJECT

PROJECT NUMBER

60547746

SHEET NUMBER

SHEET TITLE

DISCIPLINE

00000000

SHEET REFERENCE



CONNOLLY PARK UNDERGROUND STORAGE

S. EISENLORD

S. EISENLORD

M. MESERVE

J. DOYLE-BREEN
FEBRUARY 2019

AS NOTED

CONNOLLY PARK
UNDERGROUND STORAGE

GENERAL

CONSULTANT

CLIENT

CITY OF PEABODY
CITY HALL, DEPARTMENT OF COMMUNITY
DEVELOPMENT AND PLANNING
24 LOWELL STREET,
PEABODY, MA 01960

PROJECT

LAWRENCE BROOK
WATERSHED
ASSESSMENT

REGISTRATION

I/R DATE DESCRIPTION

ISSUE/REVISION

1

12345

2345

D

Designed By:

PROJECT NUMBER

SHEET TITLE

SHEET NUMBER

60547746

DISCIPLINE

AECOM TECHNICAL SERVICES, INC.
250 APOLLO DRIVE
CHELMSFORD, MA 01824
PHONE: (978) 905-2100
www.aecom.com

Drawn By:

Dept Check:

Proj Check:

Date:

Scale:

C

B

A

SK - 4

AutoCAD SHX Text
10' CLF

AutoCAD SHX Text
EMTR

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
CLF

AutoCAD SHX Text
CLF

AutoCAD SHX Text
CLF

AutoCAD SHX Text
CONC RET

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
FPB

AutoCAD SHX Text
CLF

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
BENCHMARK: UTILITY POLE; CUT SPIKE SET 1' UP. ELEVATION:54.79' 

AutoCAD SHX Text
CONNOLLY PARK

AutoCAD SHX Text
NORTHEND STREET

AutoCAD SHX Text
2"W

AutoCAD SHX Text
4"W

AutoCAD SHX Text
2"W

AutoCAD SHX Text
BENCHMARK: HYDRANT; BOLT OVER MAIN OUTLET. ELEVATION:70.89' 

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
~

AutoCAD SHX Text
CU

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
D

AutoCAD SHX Text
S

AutoCAD SHX Text
APPROX. LOC. REC, NFO

AutoCAD SHX Text
APPROX. LOC. REC, NFO

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
~

AutoCAD SHX Text
CU

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
6"GAS

AutoCAD SHX Text
8"SEWER

AutoCAD SHX Text
15"DRAIN

AutoCAD SHX Text
15"DRAIN

AutoCAD SHX Text
6"GAS

AutoCAD SHX Text
8"SEWER

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
18"DRAIN

AutoCAD SHX Text
~

AutoCAD SHX Text
CU

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
BIT DRIVE

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
TREES

AutoCAD SHX Text
TREES

AutoCAD SHX Text
CONC RET

AutoCAD SHX Text
BIT WALK

AutoCAD SHX Text
BIT WALK

AutoCAD SHX Text
BIT CONC PARKING

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
BB

AutoCAD SHX Text
D

AutoCAD SHX Text
R=78.35' A=74.1'(12"CPP) B=66.5'(12"CPP) C=66.7'(12"CPP)

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
CU

AutoCAD SHX Text
CU

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
S

AutoCAD SHX Text
R=53.60 A=47.2'(8"VC) B,C=47.2'(8"VC)

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
OWNER UNKNOWN PER CITY ASSESSOR

AutoCAD SHX Text
CITY OF PEABODY CARROLL SCHOOL 60 NORTHEND STREET MAP 76, LOT 143

AutoCAD SHX Text
PHILIP PETITTO DEED BOOK 27706, PAGE 411 54 NORTHEND STREET MAP 76, LOT 141

AutoCAD SHX Text
MANUEL & JOAQUINA DOMINGUES DEED BOOK 12683, PAGE 287 50 NORTHEND STREET MAP 76, LOT 140

AutoCAD SHX Text
OWNER UNKNOWN PER CITY ASSESSOR

AutoCAD SHX Text
JEAN & ALTAGRACE SANDAIRE DEED BOOK 31735, PAGE 340 44 NORTHEND STREET MAP 76, LOT 139A

AutoCAD SHX Text
GERARDO FABIANO DEED BOOK 31435, PAGE 38 42 NORTHEND STREET MAP 76, LOT 139

AutoCAD SHX Text
CU

AutoCAD SHX Text
CU

AutoCAD SHX Text
CU

AutoCAD SHX Text
CU

AutoCAD SHX Text
~

AutoCAD SHX Text
4" CI 64.14

AutoCAD SHX Text
4" CI 64.11

AutoCAD SHX Text
4" CI 64.05

AutoCAD SHX Text
B-6

AutoCAD SHX Text
B-4

AutoCAD SHX Text
B-5

AutoCAD SHX Text
PROPOSED 220' X 110' UNDERGROUND STORAGE

AutoCAD SHX Text
DMH A RIM EL. 58.4 INV. EL.   53.0 (OUT)

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
INLET STRUCTURE  RIM EL. 56.0

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
OUTLET STRUCTURE  RIM EL. 55.1

AutoCAD SHX Text
CROSSING OF EXISTING SEWER PIPE. PERFORM TEST PIT TO CONFIRM DEPTH OF SEWER

AutoCAD SHX Text
CONNECT TO EXISTING DMH. INV IN EL.   50.6

AutoCAD SHX Text
PERFORM EXPLORATORY EXCAVATION TO VERIFY LOCATION AND DEPTH OF EXISTING DRAIN LINE. INTERCEPT EXISTING DRAIN WITH NEW MANHOLE AND DRAIN LINE TO UNDERGROUND STORAGE.  

AutoCAD SHX Text
18" PVC DRAIN L = 165'

AutoCAD SHX Text
18" PVC DRAIN L = 100'

AutoCAD SHX Text
SCALE: 1"=30'

AutoCAD SHX Text
SCALE: 1" = 30'

AutoCAD SHX Text
60

AutoCAD SHX Text
30

AutoCAD SHX Text
30

AutoCAD SHX Text
0

AutoCAD SHX Text
X:\60547746 PEABODY LAWRENCE BROOK - CONCEPUTAL DESIGN\900 CAD\SK-4 UNDERGROUND STORAGE.DWG

AutoCAD SHX Text
PATH/FILENAME: 

AutoCAD SHX Text
LAST UPDATE: 

AutoCAD SHX Text
PLOT DATE: 

AutoCAD SHX Text
Friday, February 08, 2019 10:56:21 AM

AutoCAD SHX Text
Friday, February 08, 2019 10:55:12 AM

AutoCAD SHX Text
N

AutoCAD SHX Text
MATCH LINE - SEE SK-5



CONNOLLY TERRACE EXISTING CONDITIONS PLAN

S. EISENLORD

S. EISENLORD

M. MESERVE

J. DOYLE-BREEN
FEBRUARY 2019

AS NOTED

CONNOLLY TERRACE
EXISTING CONDITIONS PLAN

GENERAL

CONSULTANT

CLIENT

CITY OF PEABODY
CITY HALL, DEPARTMENT OF COMMUNITY
DEVELOPMENT AND PLANNING
24 LOWELL STREET,
PEABODY, MA 01960

PROJECT

LAWRENCE BROOK
WATERSHED
ASSESSMENT

REGISTRATION

I/R DATE DESCRIPTION

ISSUE/REVISION

1

12345

2345

D

Designed By:

PROJECT NUMBER

SHEET TITLE

SHEET NUMBER

60547746

DISCIPLINE

AECOM TECHNICAL SERVICES, INC.
250 APOLLO DRIVE
CHELMSFORD, MA 01824
PHONE: (978) 905-2100
www.aecom.com

Drawn By:

Dept Check:

Proj Check:

Date:

Scale:

C

B

A

SK - 5

AutoCAD SHX Text
GATE

AutoCAD SHX Text
CONC RET

AutoCAD SHX Text
BIT DRIVE

AutoCAD SHX Text
BIT DRIVE

AutoCAD SHX Text
5' CLF

AutoCAD SHX Text
6' STOCKADE

AutoCAD SHX Text
BIT DRIVE

AutoCAD SHX Text
BIT CONC

AutoCAD SHX Text
BB

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
BB

AutoCAD SHX Text
BB

AutoCAD SHX Text
BB

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
BIT CONC PARKING LOT

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
BB

AutoCAD SHX Text
BB

AutoCAD SHX Text
BB

AutoCAD SHX Text
CCB

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
FPB

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
MBX

AutoCAD SHX Text
CLF

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
MELODY  ROAD

AutoCAD SHX Text
2"W

AutoCAD SHX Text
4"W

AutoCAD SHX Text
6"W

AutoCAD SHX Text
4"W

AutoCAD SHX Text
4"W

AutoCAD SHX Text
2"W

AutoCAD SHX Text
2"W

AutoCAD SHX Text
6"W

AutoCAD SHX Text
2"W

AutoCAD SHX Text
2"W

AutoCAD SHX Text
2"W

AutoCAD SHX Text
2"W

AutoCAD SHX Text
2"W

AutoCAD SHX Text
4"W

AutoCAD SHX Text
CONNOLLY TERRACE

AutoCAD SHX Text
4"GAS

AutoCAD SHX Text
8"SEWER

AutoCAD SHX Text
12"SEWER

AutoCAD SHX Text
BENCHMARK: HYDRANT; BOLT OVER MAIN OUTLET. ELEVATION:70.89' 

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
D

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
~

AutoCAD SHX Text
CU

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
APPROXIMATE COMCAST

AutoCAD SHX Text
BENCHMARK: HYDRANT; BOLT OVER MAIN OUTLET. ELEVATION:76.88' 

AutoCAD SHX Text
~

AutoCAD SHX Text
CU

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
R=76.42 A=73.1'(6"VC) B=72.9'(8"VC)

AutoCAD SHX Text
F

AutoCAD SHX Text
TREES

AutoCAD SHX Text
BIT WALK

AutoCAD SHX Text
BIT CONC PARKING

AutoCAD SHX Text
BIT WALK

AutoCAD SHX Text
BIT WALK

AutoCAD SHX Text
BIT WALK

AutoCAD SHX Text
BIT

AutoCAD SHX Text
BIT

AutoCAD SHX Text
BIT WALK

AutoCAD SHX Text
BIT WALK

AutoCAD SHX Text
BIT WALK

AutoCAD SHX Text
BIT

AutoCAD SHX Text
BIT

AutoCAD SHX Text
BIT

AutoCAD SHX Text
BIT

AutoCAD SHX Text
BIT

AutoCAD SHX Text
BIT

AutoCAD SHX Text
BIT WALK

AutoCAD SHX Text
BIT DRIVE

AutoCAD SHX Text
1 STORY BRICK

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
BB

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
VGC

AutoCAD SHX Text
BB

AutoCAD SHX Text
BB

AutoCAD SHX Text
BB

AutoCAD SHX Text
BB

AutoCAD SHX Text
BB

AutoCAD SHX Text
BB

AutoCAD SHX Text
BB

AutoCAD SHX Text
8A LINCOLN ROAD TRUST DEED BOOK 33214, PAGE 518 8A LINCOLN ROAD MAP 65, LOT 36

AutoCAD SHX Text
OUR LADY OF  FATIMA CHURCH DEED BOOK 5503, PAGE 300 50 WALSH AVE MAP 65, LOT 24-X

AutoCAD SHX Text
DAVID & CHRISTINE FERRAR DEED BOOK 18634, PAGE 551 15 MELODY ROAD MAP 65, LOT 48

AutoCAD SHX Text
RONALD & MARY BETTANO DEED BOOK 26672, PAGE 278 13 MELODY ROAD MAP 65, LOT 49

AutoCAD SHX Text
MEGAN FISHMAN DEED BOOK 29660, PAGE 391 8 LINCOLN ROAD MAP 65, LOT 35

AutoCAD SHX Text
PEABODY HOUSING AUTHORITY CONNOLLY TERRACE 0 CAROL ANN ROAD MAP 65, LOT 40

AutoCAD SHX Text
FERNANDO AND MARIA BETTENCOURT DEED BOOK 28384, PAGE 584 18 CAROL ANN ROAD MAP 65, LOT 47

AutoCAD SHX Text
DONNA ROSATO & ANGELA PANEVINO DEED BOOK 35696, PAGE 139 16 CAROL ANN ROAD MAP 65, LOT 46

AutoCAD SHX Text
WAYNE & GALE EVERSON DEED BOOK 15483, PAGE 152 14 CAROL ANN ROAD MAP 65, LOT 45

AutoCAD SHX Text
SERAFIN & HILDA MEDINA DEED BOOK 6657, PAGE 657 10 LINCOLN ROAD MAP 65, LOT 37

AutoCAD SHX Text
ROBERT OSTROWSKI DEED BOOK 15166, PAGE 214 11 MELODY ROAD MAP 65, LOT 50

AutoCAD SHX Text
CARLOS & ARMINDA CORREIA DEED BOOK 24711, PAGE 257 17 CAROL ANN ROAD MAP 76, LOT 134

AutoCAD SHX Text
OWNER UNKNOWN PER CITY ASSESSOR

AutoCAD SHX Text
CU

AutoCAD SHX Text
CU

AutoCAD SHX Text
PATCH W/UNK.UTIL.

AutoCAD SHX Text
PATCH W/UNK.UTIL.

AutoCAD SHX Text
PATCH W/ELEC. PAINT

AutoCAD SHX Text
4" CI 64.14

AutoCAD SHX Text
4" CI 64.11

AutoCAD SHX Text
4" CI 64.05

AutoCAD SHX Text
B-1

AutoCAD SHX Text
B-2

AutoCAD SHX Text
B-3

AutoCAD SHX Text
PROPOSED BIORETENTION BASIN LOCATION

AutoCAD SHX Text
PROPOSED BIORETENTION BASIN LOCATION

AutoCAD SHX Text
SCALE: 1"=30'

AutoCAD SHX Text
SCALE: 1" = 30'

AutoCAD SHX Text
60

AutoCAD SHX Text
30

AutoCAD SHX Text
30

AutoCAD SHX Text
0

AutoCAD SHX Text
X:\60547746 PEABODY LAWRENCE BROOK - CONCEPUTAL DESIGN\900 CAD\SK-5 CONNOLLY TERRACE EXISTING CONDITIONS.DWG

AutoCAD SHX Text
PATH/FILENAME: 

AutoCAD SHX Text
LAST UPDATE: 

AutoCAD SHX Text
PLOT DATE: 

AutoCAD SHX Text
Friday, February 08, 2019 10:58:24 AM

AutoCAD SHX Text
Monday, February 04, 2019 2:27:41 PM

AutoCAD SHX Text
N

AutoCAD SHX Text
MATCH LINE - SEE SK-4



SECTION A-A/SK-1

DETAIL A

A
E

C
O

M
 T

E
C

H
N

IC
A

L 
S

E
R

V
IC

E
S

, I
N

C
.

25
0 

A
P

O
LL

O
 D

R
IV

E
C

H
E

LM
S

F
O

R
D

, M
A

 0
18

24
P

H
O

N
E

: (
97

8)
 9

05
-2

10
0

C
L

IE
N

T

C
IT

Y
 O

F
 P

E
A

B
O

D
Y

, M
A

LA
W

R
E

N
C

E
 B

R
O

O
K

W
A

T
E

R
S

H
E

D
 A

S
S

E
S

S
M

E
N

T

P
R

O
JE

C
T

P
R

O
JE

C
T

 N
U

M
B

E
R

60
54

77
46

S
H

E
E

T
 N

U
M

B
E

R

S
H

E
E

T
 T

IT
L

E

D
IS

C
IP

L
IN

E

00
00

00
00

S
H

E
E

T
 R

E
F

E
R

E
N

C
E



AECOM TECHNICAL SERVICES, INC.
250 APOLLO DRIVE
CHELMSFORD, MA 01824
PHONE: (978) 905-2100

CLIENT

CITY OF PEABODY, MA

LAWRENCE BROOK
WATERSHED ASSESSMENT

PROJECT

PROJECT NUMBER

60547746

SHEET NUMBER

SHEET TITLE

DISCIPLINE

00000000

SHEET REFERENCE



 
 

Attachment C 
Cost Estimate 

 



12:32 PM
 JOB #: 60547746.6.1 AECOM - Water CLIENT  : Peabody, MA

   DATE: February 13, 2019 Peabody, Massachusetts PROJECT : Watershed Assessment
LOCATION: Peabody, Ma Paleologos Street Outfall ACCURACY ± 25 %

PREPARED BY: R. Mastrogiacomo Construction Cost Estimate ENR. INDEX 11206

TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABO R RATE EQUIP COST

Paleologos Street Outfall
Site Preparation/Restoration 1                AL 100.00 100 0 96.14$     9,614 2,000.00 2,000 $11,614

Civil
Saw cut Street 1,500         LF 0.05 75 0.30 450 96.14$     7,211 1.00 1,500 $9,161
Excavation (Culvert & 4-12" drains) 1,050         CY 0.20 210 0 96.14$     20,190 2.00 2,100 $22,290
Bedding (Culvert & 4-12" Drains) 180            CY 0.20 36 14.00 2,520 96.14$     3,461 2.00 360 $6,341
Backfill (Culvert & 4-12" Drains) 470            CY 0.20 94 0 96.14$     9,038 2.00 940 $9,978
Control Density Fill 135            CY 0.33 45 75.00 10,125 96.14$     4,283 2.00 270 $14,678
2' x 4' Box Culvert (HS20 Loading) 510            LF 0.45 230 320.00 163,200 96.14$     22,065 20.00 10,200 $195,465
2' x 4' Box Culvert (Cooper E80 Loading) 20              LF 0.45 9 520.00 10,400 96.14$     865 20.00 400 $11,665
8' x 8' Drain Vaults (pre cast) 4                EA 48.00 192 3,500.00 14,000 96.14$     18,460 500.00 2,000 $34,460
12" PVC Pipe (4 in Same Trench) 120            LF 0.40 48 60.00 7,200 96.14$     4,615 4.00 480 $12,295

Paving
Bituminous Pavement Removal & Disposal 750            SY 0.10 75 0 96.14$     7,211 3.00 2,250 $9,461
Paving (12" Base Course) 750            SY 0.01 8 7.25 5,438 96.14$     721 0.60 450 $6,609
Paving (3" Binder Course) 750            SY 0.02 15 11.00 8,250 96.14$     1,442 0.60 450 $10,142
Paving (2" Wearing Course) 750            SY 0.02 15 8.00 6,000 96.14$     1,442 0.45 338 $7,780
Police Detail 2                Mnths 176.00 352 0.00 0 96.14$     33,843 0.00 0 $33,843

Portable Cofferdam for Flow Control

Install Porta Dam 1 EA 0.00 0 0.00 0 96.14$     0 14,000.00 14,000 $14,000

Porta Dam Rental (First Month) 1 EA 0.00 0 0.00 0 96.14$     0 9,000.00 9,000 $9,000

Porta Dam Rental (Second Month) 1 EA 0.00 0 0.00 0 96.14$     0 6,000.00 6,000 $6,000
Remove Portadam 1 EA 0.00 0 0.00 0 96.14$     0 5,000.00 5,000 $5,000
By-Pass Pumping 2 Mnths 160.00 320 500.00 1,000 96.14$     30,766 5,000.00 10,000 $41,766

Utilities
Relocate Gas Line (6" Steel) 175            LF 1.20 210 40.00 7,000 96.14$     20,190 12.00 2,100 $29,290
Remove 15" RCP (incidental) 185            LF 0.00 0 0 96.14$     0 0.00 0 $0
Remove Drain MH's 4                EA 24.00 96 0 96.14$     9,230 500.00 2,000 $11,230
Relocation of Water Line @ Culvert Crossing 1                AL 60.00 60 0 96.14$     5,769 2,000.00 2,000 $7,769
Relocation of Gas Line @ Culvert Crossing 1                AL 60.00 60 0 96.14$     5,769 2,000.00 2,000 $7,769

Miscellaneous Items
Connect 12" to New Structure 3                EA 14.00 42 300.00 900 96.14$     4,038 125.00 375 $5,313
Connect 15" to New Structure 1                EA 16.00 16 500.00 500 96.14$     1,538 125.00 125 $2,163
Connect 30" to New Structure 4                EA 24.00 96 750.00 3,000 96.14$     9,230 200.00 800 $13,030
Control of Drainage Flow During Construction 1                AL 100.00 100 0 96.14$     9,614 10,000.00 10,000 $19,614
Remove/Reinstate Granite Block Wall 20 SF 6.66 133 0.00 0 96.14$     12,806 100.00 2,000 $14,806
Disposal of Excess Excavated Material (15 mi RT) 600            CY 0.10 60 0 96.14$     5,769 8.00 4,800 $10,569

Sewer Relocation
Excavation (12" Sewer) 200            CY 0.20 40 0 96.14$     3,846 2.00 400 $4,246
Bedding (12" Sewer) 15              CY 0.20 3 14.00 210 96.14$     288 2.00 30 $528
Backfill (12" Sewer) 175            CY 0.20 35 0 96.14$     3,365 2.00 350 $3,715
Relocate 12" PVC Sewer 160            LF 0.20 32 15.00 2,400 96.14$     3,077 2.00 320 $5,797
Install 4' Dia SMH 1                EA 32.00 32 3,500.00 3,500 96.14$     3,077 200.00 200 $6,777
Maintain Existing WW Flows 1                AL 120.00 120 0 96.14$     11,537 1,000.00 1,000 $12,537

M A N H O U R S   M A T E R I A L     L A B O R   E Q U I P M E N T 

Date Printed 2/14/2019 Page 3 of 6 60547746__Peabody_Paleologos_outfall_10_2019.xlsx



12:32 PM
 JOB #: 60547746.6.1 AECOM - Water CLIENT  : Peabody, MA

   DATE: February 13, 2019 Peabody, Massachusetts PROJECT : Watershed Assessment
LOCATION: Peabody, Ma Paleologos Street Outfall ACCURACY ± 25 %

PREPARED BY: R. Mastrogiacomo Construction Cost Estimate ENR. INDEX 11206

TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABO R RATE EQUIP COST

M A N H O U R S   M A T E R I A L     L A B O R   E Q U I P M E N T 

12" Sewer Removal 1                AL 40.00 40 0 96.14$     3,846 1,000.00 1,000 $4,846

Piles & Pile Caps
Pile Caps (2' w x 2' h x 7' Long) 2                EA 60.00 120 3,500.00 7,000 96.14$     11,537 500.00 1,000 $19,537
Micro Piles (10.75" dia , 50' depth, 4 Piles) with: 200            VLF 0.25 50 50.00 10,000 96.14$     4,807 15.00 3,000 $17,807

(Cement Grouted w/Reinforced Casing)
Cut 6' x 4' Steel Sheeting 20              LF 1.25 25 5.00 100 96.14$     2,404 25.00 500 $3,004

Remove/Replace Active RR Tracks 1 1                AL 0.00 0 0.00 0 96.14$     0 90,000.00 90,000 $90,000
Delivery of Products to RR Consignees during Construction 1 1                AL 0.00 0 0.00 0 96.14$     0 30,000.00 30,000 $30,000

SUBTOTAL DIRECT COSTS 3,193 263,193 306,965 221,738 $791,895

GENERAL CONTRACTOR OVERHEAD&PROFIT 22.00% $147,817
SUBTOTAL GENERAL CONTRACTOR $939,710

CONTINGENCY 25.00% $204,928

UNESCALATED CONSTRUCTION COS T $1,144,638

ESCALATION TO MID-POINT OF CONSTRUCTION 3.3% 1.47 55,366$             
ASSUMED AT: August 1, 2020 PER YEAR YEARS

TOTAL CONSTRUCTION COST $1,200,003
NOTES:
1. Price Includes O&P and Contingency.

4.8%
NON-COMPOUNDED RATE

Date Printed 2/14/2019 Page 4 of 6 60547746__Peabody_Paleologos_outfall_10_2019.xlsx



12:32 PM
 JOB #: 60547746.6.1 AECOM - Water CLIENT  : Peabody, MA

   DATE: February 13, 2019 Upstream Underground Storage PROJECT : Watershed Assessment
LOCATION: Peabody, Ma ChamberMax x ACCURACY ± 25 %

PREPARED BY: R. Mastrogiacomo Construction Cost Estimate ENR. INDEX 11206

TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABO R RATE EQUIP COST

Upstream Underground Storag e
ChamberMax x

Civil
18" PVC Drain pipe 275            LF 0.20 55 16.00 4,400 96.14$     5,288 1.00 275 $9,963
Drain Manhole 4                EA 42.00 168 3,000.00 12,000 96.14$     16,152 500.00 2,000 $30,152

Chamber Maxx Underground tank
Excavation 5,602         CY 0.20 1,120 0 96.14$     107,720 2.00 11,204 $118,924
Pond Liner 26,000       SF 0.008 208 1.00 26,000 96.14$     19,998 0 $45,998
3/4" stone 1,685         CY 0.20 337 14.00 23,590 96.14$     32,401 2.00 3,370 $59,361
Chamber maxx units 650            EA 0.50 325 225.00 146,250 96.14$     31,247 15.50 10,075 $187,572
Backfill 2,017         CY 0.20 403 0 96.14$     38,785 2.00 4,034 $42,819
Disposal of Excess Excavated Material (15 mi RT) 3,585         CY 0.10 359 0 96.14$     34,468 8.00 28,680 $63,148
Loam for Soccer Field 448            CY 0.05 22 28.00 12,544 96.14$     2,154 4.00 1,792 $16,490
Hydro Seeding 2,900         SY 0.01 29 2.00 5,800 96.14$     2,788 0.10 290 $8,878
Rock Excavation 295            CY 0.50 148 0 96.14$     14,199 25.00 7,384 $21,584
Dewatering 1                MN 0.00 0 0 96.14$     0 20,000.00 20,000 $20,000

SUBTOTAL DIRECT COSTS 3,174 230,584 305,200 89,104 $624,888

GENERAL CONTRACTOR OVERHEAD&PROFIT 22.00% $137,475
SUBTOTAL GENERAL CONTRACTOR $762,360

CONTINGENCY 25.00% $190,590

UNESCALATED CONSTRUCTION COS T $952,950

ESCALATION TO MID-POINT OF CONSTRUCTION 3.3% 1.47 46,094$             
ASSUMED AT: August 1, 2020 PER YEAR YEARS

TOTAL CONSTRUCTION COST $999,044
NON-COMPOUNDED RATE

M A N H O U R S   M A T E R I A L     L A B O R   E Q U I P M E N T 

4.8%
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 JOB #: 60547746.6.1 AECOM - Water CLIENT  : Peabody, MA

   DATE: February 13, 2019 Upstream Underground Storage PROJECT : Watershed Assessment
LOCATION: Peabody, Ma Concrete Storage Vaults ACCURACY ± 25 %

PREPARED BY: R. Mastrogiacomo Construction Cost Estimate ENR. INDEX 11206

TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABO R RATE EQUIP COST

Upstream Underground Storage
Concrete Storage Vault s

Civil
18" PVC Drain pipe 275            LF 0.20 55 16.00 4,400 96.14$     5,288 1.00 275 $9,963
Drain Manhole 4                EA 42.00 168 3,000.00 12,000 96.14$     16,152 500.00 2,000 $30,152

Arrow Concrete Vaults Option
Excavation 4,877         CY 0.20 975 0 96.14$     93,779 2.00 9,754 $103,533
Pond Liner 22,000       SF 0.008 176 1.00 22,000 96.14$     16,921 0 $38,921
Concrete Floor Slab (10") 472            CY 2.00 944 150.00 70,800 96.14$     90,760 20.00 9,440 $171,000
Concrete Vaults 299            EA 0.75 224 1,186.00 354,614 96.14$     21,560 5.00 1,495 $377,669
Backfill 354            CY 0.20 71 0 96.14$     6,807 2.00 708 $7,515
Crushed Stone Base (12") 566            CY 0.20 113 14.00 7,930 96.14$     10,891 2.50 1,416 $20,237
Disposal of Excess Excavated Material (15 mi RT) 4,023         CY 0.10 402 0 96.14$     38,679 8.00 32,184 $70,863
Loam for Soccer Field 359            CY 0.05 18 28.00 10,052 96.14$     1,726 4.00 1,436 $13,214
Hydro Seeding 2,900         SY 0.01 29 2.00 5,800 96.14$     2,788 0.10 290 $8,878
Rock Excavation 231            CY 0.50 116 0 96.14$     11,105 25.00 5,775 $16,880
Dewatering 1.0             MN 0.00 0 0 96.14$     0 20,000.00 20,000 $20,000

SUBTOTAL DIRECT COSTS 3,291 487,596 316,458 84,773 $888,826

GENERAL CONTRACTOR OVERHEAD&PROFIT 22.00% $195,542
SUBTOTAL GENERAL CONTRACTOR $1,084,370

CONTINGENCY 25.00% $271,093

UNESCALATED CONSTRUCTION COS T $1,355,463

ESCALATION TO MID-POINT OF CONSTRUCTION 3.3% 1.47 65,564$             
ASSUMED AT: August 1, 2020 PER YEAR YEARS

TOTAL CONSTRUCTION COST $1,421,026
NON-COMPOUNDED RATE

M A N H O U R S   M A T E R I A L     L A B O R   E Q U I P M E N T 

4.8%
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ChamberMaxx Retention Installation Guide
The ChamberMaxx system requires adherence to the following installation procedure for the structural integrity of the 
system to be maintained.

All illustrations and photographs are examples of typical situations. Each individual site will vary, so it is important to 
follow the engineering project drawings as designed and sealed by a registered Professional Engineer.

Prior to installation of the ChamberMaxx system a pre-construction meeting shall be conducted. Those required to attend 
are the supplier of the system, the general contractor, sub-contractors and the project Engineer of record. 

Foundation
Construct a foundation that can support the design loading 
�D�S�S�O�L�H�G���E�\���W�K�H���F�K�D�P�E�H�U�V���D�Q�G���D�G�M�D�F�H�Q�W���E�D�F�N�À�O�O���Z�H�L�J�K�W���D�V���Z�H�O�O��
as maintain its integrity during construction. A minimum of an 
�H�[�W�U�D���I�R�R�W���R�I���S�H�U�L�P�H�W�H�U���H�[�F�D�Y�D�W�L�R�Q���L�V���U�H�T�X�L�U�H�G���I�R�U���S�U�R�S�H�U���À�W���D�Q�G��
adequate compaction. Excavation must be free of standing water. 
Dewater if present.

If soft or unsuitable soils are encountered, remove unsuitable 
�P�D�W�H�U�L�D�O���D�Q�G���E�U�L�Q�J���E�D�F�N���W�R���J�U�D�G�H���Z�L�W�K���À�O�O���P�D�W�H�U�L�D�O���D�V���D�S�S�U�R�Y�H�G��
�E�\���W�K�H���(�Q�J�L�Q�H�H�U���R�I���U�H�F�R�U�G�����6�H�H���'�H�W�D�L�O���$�����7�K�H���V�W�U�X�F�W�X�U�D�O���À�O�O���P�D�W�H�U�L�D�O��
�J�U�D�G�D�W�L�R�Q���V�K�R�X�O�G���Q�R�W���D�O�O�R�Z���W�K�H���P�L�J�U�D�W�L�R�Q���R�I���À�Q�H�V�����Z�K�L�F�K���F�D�Q��

cause settlement of the chamber system and possibly the above 
pavement, and occlusion of the void space in the bedding. If the 
�V�W�U�X�F�W�X�U�D�O���À�O�O���P�D�W�H�U�L�D�O���L�V���Q�R�W���F�R�P�S�D�W�L�E�O�H���Z�L�W�K���W�K�H���X�Q�G�H�U�O�\�L�Q�J���V�R�L�O�V��
a Contech C-40, non-woven 4 oz separation geotextile, should 
be used as a separator. 

Grade the foundation subgrade to a uniform and stable grade. If 
the subgrade is clay or relatively non-porous and the construction 
sequence will last for an extended period of time, it is best to 
slope the grade to one end of the system. This will allow excess 
water to drain quickly, preventing saturation of the subgrade. 
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Bedding
A 6-inch (152 mm) minimum thickness, well-graded, free-draining angular washed stone 3/4 to 2-inch (19 
to 51 mm) particle size is the required chamber bedding. Refer to project engineering plans for subgrade 
soil preparation and required stone foundation thickness. If the construction equipment will operate for an 
extended period of time on the bedding, use an engineering fabric or a geogrid to ensure the base material 
maintains its integrity. Bedding material is to be compacted to 90% AASHTO T99 standard proctor density. 
Do not use heavy equipment on bedding material to avoid excessive soil compaction. See Detail B.

Grade the base to a smooth, uniform grade to allow for the proper placement of chambers.

In-Situ Trench Wall
The trench wall must be capable of supporting the load that the 
chamber sheds as the system is loaded. If soils are not capable 
of supporting these loads, the integrity of the system can be 
compromised. Perform a simple soil pressure check using the 
applied loads to determine the limits of excavation beyond 
the edge of the outer most row of chambers. Wrap the walls 
with Contech C-40 non-woven geotextile to help prevent soil 
migration.

In most cases the requirements for a safe work environment 
�D�Q�G���S�U�R�S�H�U���E�D�F�N�À�O�O���S�O�D�F�H�P�H�Q�W���D�Q�G���F�R�P�S�D�F�W�L�R�Q���W�D�N�H���F�D�U�H���R�I���W�K�L�V��
concern.

IN-SITU
TRENCHWALL

ChamberMaxx Units
All systems are comprised of the Start, Mid and End chambers. 
The Start and End chambers are marked accordingly with a label 
on each end.

The maximum weight of a single chamber is 83 lbs. (37.65 kg) 
which allows the chamber to be hand carried. See Detail C. 

98.4 in. (2499 mm) 91.0 in. (2311 mm) 92.0 in (2337 mm)

FREE DRAINING
ANGULAR WASHED STONE
3/4” TO 2” (19 TO 51 MM) PARTICLE SIZE
DEPTH 6” (152MM) MINIMUM
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Layout of the Manifold System
Temporarily layout the manifold system per the project engineering 
plans. Place the Start chamber of each row in your system. Standard 
spacing between rows is 5.6”, with a minimum of 5” required 
between each row.. Use a reciprocating saw to cut the inlet pipe 
diameter hole out from the Start chamber at the correct inlet 
height. Insert the inlet pipe from the assembled manifold system 
into each Start chamber. Cover any open void spaces greater than 
3/4-inch (19 mm) on the chambers with a non-woven geotextile to 
�S�U�H�Y�H�Q�W���L�Q�À�O�W�U�D�W�L�R�Q���R�I���E�D�F�N�À�O�O���P�D�W�H�U�L�D�O��

Layout of the Optional Containment Row 
For ease of access during a maintenance operation, ChamberMaxx 
retention systems may have an optional Containment Row to 
allow for containment and settlement of sediments and associated 
�S�R�O�O�X�W�D�Q�W�V���G�X�U�L�Q�J���W�K�H���L�Q�L�W�L�D�O���Á�R�Z�V���R�I���V�W�R�U�P���H�Y�H�Q�W�V�����7�K�L�V���U�R�Z���R�I��
chambers is set on top of a 2 layers of AASHTO M288 Class 1 
woven geotextile a minimum of 53” wide with no overlaps. 

1.	Install diversion manhole per site plan. 

2.	Rollout the 12.5 ft (150 inch) wide woven geotextile and cut 
to the required length of the containment row while leaving 
3-ft (.19m) overlap at each end of the chamber row. Fold the 
geotextile lengthwise creating 2 layers of 75” wide woven 
geotextile. Center the 2 layers of geotextile on the location of 
the containment row. The 75” wide geotextile layers will overlap 
approximately 1 ft of width on each side of the containment row. 
It may be necessary to temporarily weigh down the edges of the 
geotextile material to prevent displacement from wind. 

3.	Lay chambers for the Containment Row on the 2 layers of woven 
geotextile per the plans starting at the Start chamber, see Setting 
Units for installation instructions. It may be necessary to mark 
position of chambers on geotextile to ensure proper location 
during placement of chambers.

4.	Install inlet connector pipe in Start chamber wall from the 
diversion manhole per plans. 

5.	�&�R�Q�À�U�P�V���W�K�H���Z�L�G�W�K���R�I���Z�R�Y�H�Q���J�H�R�W�H�[�W�L�O�H���O�H�D�Y�H�V���D���P�L�Q�L�P�X�P���R�I�����µ��
around chamber along the sides. See Detail D.

6.	Wrap the sides of the woven geotextile around the sides of the 
containment row and pin it to ensure that it does not unwrap 
�G�X�U�L�Q�J���E�D�F�N�À�O�O

7.	Fold overlapping ends of woven geotextile at the ends of the 
�F�R�Q�W�D�L�Q�P�H�Q�W���U�R�Z���V�R���W�K�D�W���W�K�H�\���D�U�H���Á�D�W���D�J�D�L�Q�V�W���W�K�H���H�Q�G���Z�D�O�O�V��
and fully wrapped around the inlet pipe of the containment 
row. Attach with construction tape as needed to keep the 
�J�H�R�W�H�[�W�L�O�H���I�U�R�P���P�R�Y�L�Q�J���G�X�U�L�Q�J���E�D�F�N�À�O�O����

8.	Layout remaining chambers of retention system and header 
manifold per plans. See page 6. 

Laying Out Scour Protection Netting
�7�R���L�Q�V�X�U�H���W�K�H���E�H�G�G�L�Q�J���L�V���Q�R�W���G�L�V�U�X�S�W�H�G���D�V���Á�R�Z�V���H�Q�W�H�U���W�K�H���V�\�V�W�H�P����
rollout the Scour Protection Netting material perpendicular to the 
inlet chambers. In the area of the inlet chambers, lay the material 
with a one foot overlap towards the manifold system and 
footprint area. Tension material as needed to provide intimate 
contact with the bedding stone. When the inlet chamber is 
installed, this will “pin” the netting material in place. Inspect to 
�L�Q�V�X�U�H���Q�H�W�W�L�Q�J���L�V���Á�D�W���Z�L�W�K���Q�R���Z�U�L�Q�N�O�H�V���D�Q�G���K�D�V���L�Q�W�L�P�D�W�H���F�R�Q�W�D�F�W��
with the bedding stone. See Detail D.

Setting Units
Overlap the Mid chamber corrugation over the end of the 
Start chamber. Standard spacing between rows is 5.6”, with a 
minimum of 5” required between each row. Always refer to the 
engineering plans for chamber arrangement. The End chamber 
�Z�L�O�O���E�H���W�K�H���À�Q�D�O���F�K�D�P�E�H�U���L�Q���H�D�F�K���U�R�Z����

Inspection Viewports

�:�K�H�U�H���L�G�H�Q�W�L�À�H�G���R�Q���W�K�H���H�Q�J�L�Q�H�H�U�L�Q�J���S�U�R�M�H�F�W���S�O�D�Q�V���F�X�W���D�������L�Q�F�K��
(102 mm) diameter hole in the reinforced circular port on the 
top of the chamber. Build an inspection port from PVC Schedule 
40 pipe. Cut pipe to an oversized length, screw three small 
angle irons approximately 1-inch (25 mm) from the end of pipe. 
Anchor the riser in place on the chamber to keep secured during 
�W�K�H���E�D�F�N�À�O�O���S�U�R�F�H�V�V�����,�Q�V�W�D�O�O���U�L�Q�J���D�Q�G���F�R�Y�H�U���R�Q���W�R�S���R�I���W�K�H���U�L�V�H�U��
�S�L�S�H�����$�I�W�H�U���E�D�F�N�À�O�O�����S�O�D�F�H���D�Q���D�F�F�H�V�V���F�D�V�W�L�Q�J���L�Q���D���F�R�Q�F�U�H�W�H���F�R�O�O�D�U����
To avoid crushing the inspection port riser, be sure concrete does 
not attach to riser pipe.
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(0.91 m) (0.91 m)

Approx. 1 ft with a 

minimum of 6 in . 

(minimum 152.4 mm)

2 Layers of Woven 
Geotextile

(0.30 m)

(0.30 m)

(0.30 m)

(2.29 m)

5.6 in.
(150 mm)

(150 mm)  
5.6 in.

DETAIL D
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