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Background

The purpose of this project was to complete an engineered design and permit submittals in order
to replace an existing corrugated steel barrel stone arch culvert with a new three barrel pre-cast
concrete arched culvert in an historically appropriate manner with the goal of improving
ecosystem conditions in the North Mill Pond and enhancing small boat access.  This work has
been funded by the New Hampshire Department of Environmental Services Coastal Program
utilizing Federal saltmarsh restoration funds from the National Oceanic and Atmospheric
Administration (NOAA). All of the reports and plans have been gathered here in this report and
are found referenced in this document.  The design developed herein is intended for the
replacement of the exiting culvert at Maplewood Avenue Bridge. The Maplewood Avenue
Bridge listed as NH DOT 231/103 was inspected in November of 2008. That report noted that
the culvert has a sufficiency rating of 27.5% a National Bridge Inventory (NBI) status of
structurally deficient and is also on the Municipal Red List.  In addition to the NH DOT bridge
inspection, the City conducted an inspection of all of its seawalls in 2007 at which time it was
determined that the seawalls supporting the roadway and abutting the culvert at this site are
deficient. This project will address the location of the existing sewer line which penetrates the
culvert and is exposed as it crosses the flow path of the culvert. This existing situation both
creates an environmental risk if the pipe were to fail, as well as creating an obstacle to small boat
navigation.

The information generated for this work will be utilized when the project goes out to bid with
some updates necessary. The grant for this project was done with a fast turnaround time and as a
result there will be some additional work which needs to be competed or revisited before this
project goes out to bid for construction. This project has been identified in the 2012 capital plan
for construction. As the City develops its budget for 2012 this project will be reviewed and a
decision will be made either to undertake this project or postpone construction to a future date.

Two aspects of this project which have begun but will not be complete at the time of submission
include:

1) The New Hampshire Department of Environmental Services Standard Dredge Permit
Application. This complete application has been submitted and review is underway.

2) Section 106 historic Review consultation process has begun but there will be
additional requirements before construction on this project can move ahead.

For those interested in additional information about this project or to get a status update on this
project please contact Peter Britz, Environmental Planner at 610-7215 or David Allen, Deputy
Public Works Director at 766-1421.

The following page contains a list of all the items submitted with this document as required in
the work plan agreed upon between the City of Portsmouth and the NH Coastal Program.
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Maplewood Ave Culvert Replacement 
and North Mill Pond Restoration 

  
CULVERT REPLACEMENT  
ALTERNATIVE ANALYSIS 

 
 

Project Overview 
 
The project involves the replacement of the existing 28’ +/- diameter corrugated 
metal arch culvert and adjacent seawalls along Maplewood Avenue where it 
crosses North Mill Pond (tidal) within the Piscataqua River Estuary in Portsmouth, 
NH.   
 
The primary project goals to be achieved with the replacement of the failed structure 
include replacing the failed bridge/culvert with a bridge section that is larger than the 
current culvert to enhance tidal flow into North Mill Pond as well as to improve small 
boat access.  The project also requires the relocation of  existing utilities which 
currently cross the arch, particularly the gravity sewer main that impedes the tidal 
flow and prevents small boat access.  The structures do need to maintain the 
aesthetic appeal of a historically based stone structure utilizing modern materials 
which will incorporate as much of the existing granite stone work as possible. 
 
For the historical context a review of City archives was conducted and an archive 
drawing from an 1896 drawing was located.  This drawing shows a previous 
reconstruction of the Maplewood Avenue crossing where the configuration was 
changed from a five tidal openings, to a single arch culvert circa 1896.   The current 
project intent is to add back as many of the culvert openings to enhance tidal flow 
as well as to approach the historical context of multiple culvert openings which 
existed prior to 1896.  However, due to existing land constraints replacing the bridge 
section with culverts in the same location as existed prior to 1896 is no longer 
feasible, so this analysis looks at providing as much additional area as possible 
within the historical context as well as the land area constraints and the proposed 
wider culverts will be located at the existing culvert location. 
 
In general this project will provide improved tidal flow into and out of North Mill 
Pond, it will replace the failed structure with an improved modern structure with 
improved utility services, improved traffic, pedestrian and bicycle access along 
Maplewood Avenue into the heart of Portsmouth and it will provide for a bridge and 
culvert system with a historical context. 
 



CULVERT REPLACEMENT  
ALTERNATIVE ANALYSIS 
Page 2 of 5 

The Alternatives 
 
The alternatives reviewed are based on input from the City of Portsmouth officials 
and are largely based on a practical approach to what is feasible, cost effective and 
can be constructed in a timely manner.  To accommodate these parameters a 
precast concrete replacement structure was used as the basis for the alternative 
analysis.  (Contech Construction Products – CON/SPAN Bridge System.  
 
From data provided by the University of New Hampshire Jackson Lab under 
separate contract, it does not appear that there is a significant tidal lag from the 
river side (north) of the existing structure to the North Mill Pond side (south) of the 
structure (approx. 15 min. time lag and 0.1 ft height lag).  We can presume that the 
volume of water entering and leaving the Pond during a tide cycle will essentially be 
the same with any size opening.  Thus any change in the cross sectional area of the 
culvert will provide either more or less velocity through the culvert, reduced time lag 
and a slight increase in tidal prism (volume change). 
 
For the comparison of cross sectional areas, field measurements of the existing 
culvert were used and information from CON/SPAN available arch culvert 
dimensions were used for the alternatives reviewed. 
 
Existing condition:   a 28’ corrugated metal arch span on concrete footings, with an 
existing cross sectional area of approximately 250 s.f. as measured above 
approximate mean low.  Mean Low as determined by James Verra & Associates 
Inc. via an on the ground existing conditions survey conducted October 20 through 
29, 2009. 
 
Waterfront Engineers has provided measured rates of flow during the tide cycle 
which will be used to compare the velocities of the flow through each alternative.  
The rate of flow (velocity) was measured at 3 (three) locations.   The rate of flow 
(velocity) was measured at 3 (three different tide cycles, measured in knots (and 
converted to feet/second for this analysis). 
 
Each reading was taken at the same location at the south side invert of the culvert: 
 
Data point 1: 10/21/09 outgoing tide at low tide -  3.5 knots (5.9 fps). 
Data point 2: 10/23/09  incoming tide at mid-tide - 4.3 knots (7.2 fps). 
Data point 3: 10/23/09 outgoing tide at mid-tide - 3.0 knots  (5.0 fps). 
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Do Nothing Alternative 
 

This condition represents the base condition against which the impacts of the 
proposed project and other alternatives will be assessed.  It is represented by the 
existing conditions on the project site.  The bridge and culvert would remain as is in 
place and no improvements would be made. 
 
        
        
Q = VxA        
Q = Volume of Flow        
V = Velocity of Flow        
A = Crossectional area of culvert  :  250 s.f.   
        
Existing condition solving for Q;         
 
 Area(s.f.)  Velocity (f.p.s.) Volume (CFS)    
  
 Q1 =  250   5.9  1475   
 Q2 =  250   7.2  1800   
 Q3 =  250   5  1250 
 
Cons: 

• No repair and the culvert is likely to fail.  The culvert is exhibiting significant 
corrosion of the arch culvert and if it fails it will likely causing a catastrophic 
failure of the roadway.  This roadway is a major truck route into the city 

• No remediation of the tidal flow into and out of North Mill Pond 
• Does not address objective of providing a historical reproduction 

 
Pros: 

• No cost to the City  
• No disturbance of the tidal flow 
• No disturbance of traffic or utilities  
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Alternative A 
 

Single span opening of relatively the same size  
Replacement with single 28' arch:  300 s.f. open area under the arch  
    
For analysis purposes we are comparing the volume of flow available through each 
alternative using a constant velocity based on existing flow regime information. 
       
Q = VxA        
Q = Volume of Flow        
V = Velocity of Flow        
A = Crossectional area of culvert  : 300 s.f.   
        
Area(s.f.)  Velocity (f.p.s.) Volume (CFS)      
 A1 =  300  5.9  1770   
 A2 =  300  7.2  2160   
 A3 =  300  5  1500 
 
Cons: 

• Replacing the culvert with a culvert of approximately the same size will not 
increase the tidal flush significantly. 

• Does not address objective of providing a historical reproduction 
 
Pros: 

• Maintains approximately the same tidal flow 
 
 
Alternative B 
 

Triple span opening with readily available sizes from CON/SPAN 
Replacement with 1- 28' arch and 2 -20' arches      
  
A = Crossectional area of culvert : 800 s.f.   
        

Area(s.f.)  Velocity (f.p.s.) Volume (CFS   
  
 B1 =  800  5.9   4720   
 B2 =  800  7.2   5760  

B3 = 800  5   4000  
 
Cons: 

• Cost are greater than do nothing and single span  
 
Pros: 

• Maximizes cross sectional area allowing enhanced tidal flush 
• Provides for a historical bridge section 
• Improves boat access 
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Alternative C 
 

Single span opening with maximum single span readily  available from Con Span 
with 1- 48' arch.  Cross sectional area of culvert:  600 s.f.   
        

Area(s.f.)  Velocity (f.p.s.) Volume (CFS   
  
 C1 =  600  5.9   3540   
 C2 =  600  7.2   4320   
 C3 =  600  5   3000   

 
 
Cons: 

• Does not maximize tidal flush 
• Does not provide for a historical bridge section 
• The wider single arch requires much larger capacity and radius cranes for 

handling and installation, thus increasing costs. 
 
Pros: 

• Provides greater tidal flush than existing 
• Provides improved boat access  

 
 
Objectives and Anticipated Benefits  
 

Based on this analysis, alternative B with the three (3) spans would best meet the 
project objectives and will result in the restoration of the tidal flow into and out of the 
North Mill Pond, will result in upgrade to the quality of the water way, increased 
access for small boats and will provide a bridge cross section with a historical 
context.  Among the benefits that will result from the development of this project are 
the following:   
 

• Improved tidal flush into and out of North Mill Pond; 
 

• Upgrades of existing utilities for present and future conditions; 
 

• Improved bicycle and pedestrian access along Maplewood Avenue; 
 

• Rehabilitation of the granite seawalls and culvert; 
 

• Enhanced aesthetic view of the area and visual appeal 
 

• Small boat access opportunities; 
 

• Improved water quality in North Mill Pond,  and 
 

• Traffic and transportation improvements. 





 
MAPLEWOOD AVENUE CULVERT REPLACEMENT AND NORTH MILL 

POND RESTORATION 
 

WATERFRONT/STRUCTURAL BASIS OF DESIGN 
 

75% Design Submission 
Date: December 30, 2009 

 
 
 
STRUCTURAL: 
 
The roadway is intended to carry standard highway loads and the manufactured 
culverts and the footings designed are based on HS25-44 semi-trailer truck 
loading (culvert reaction loads provided by ConSpan).  The wall reconstruction is 
based on the same loading with the walls designed based on standard highway 
practice of adding two feet of effective soil surcharge to represent the highway 
loading (in this case a 260 psf uniform live load was used). 
 
The poor quality foundation soils found at the site did require the use of 
foundation piles to carry the wall and culvert loads (vertical and horizontal) down 
to bedrock.  The HP10x57 piles selected are designed to include an allowable 
1/8” corrosion loss off web and flanges, and are also limited to an allowable axial 
stress of 0.33Fy for driven marine piles.  In addition to these corrosion, damage 
and deterioration allowances, all of the piles will be electrically connected and 
aluminum alloy anodes will be provided for corrosion protection. 
 
The scour protection riprap is designed per FHWA HEC-23 guidelines based on 
observed tidal current speeds, plus a 120% exceedance factor.  The actual tidal 
currents after culvert replacement should actually be less as the culvert cross 
sectional area is increasing significantly.  The riprap adjacent to the piers is 
larger and in a greater layer thickness per FHWA HEC-23 guidelines. 
 
Estimates of the tidal conditions at this site were based on site observations and 
tidal height data provided by the UNH Jackson Lab, as follows. 
 
SITE TIDAL OBSERVATIONS: 
 
As part of the Maplewood Avenue culvert replacement concept study, a limited 
swim by assessment of the site was performed and periodic tidal current 
measurements have been performed. 
 

3 Linda Lane 
Stratham, NH   03885 
603 772-3706   
www.waterfrontengineers.com 
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The swim-by assessment found the culvert bed (natural) and north side seabeds 
are typically a gently sloping broken rock cobble to boulder bottom exposed to 
significant tidal current and containing a substantial density of marine life, such 
as Irish moss and sponges.  At the south end of the culvert the bottom is also a 
broken rock cobble bottom, however there is a rapid drop off about 30 feet south 
of the culvert into a sub tidal pool at least 8 feet deep at low tide.  Beyond the 
scour effects of the tidal acceleration by the culvert, the bottom trends to gravel, 
sand and mud substrates with significant urban debris, including tires, broken 
glass and pottery. 
 
The existing culvert is a steel plate arch, likely inserted inside the 1896 arch 
culvert as a repair.  The 1896 drawing indicates the stone arch culvert with a 
width of 28 feet and height of about 12 feet.  The existing steel plate arch has a 
width of 25.5 feet to the steel and 2 ft by 5 ft concrete footings at each side 
encroaching into the culvert with about a 20.5 ft clear opening width between 
footings.  The measured height of the culvert at the south end is 10.6 feet and 
significantly less than the height at the north end (to be confirmed by topo 
survey). 
 
TIDES: 
 
Limited tidal height data has been collected by the University of New Hampshire 
Jackson Marine Lab on both the north and south sides of Maplewood Avenue.  
The tide gauges were installed above low tide level, so the data illustrate only the 
higher portion of the tidal curves.  Low tide water level observed in the morning of 
October 21, 2009 indicated the low tide on the north side of Maplewood Ave. 
lagged about 15 minutes behind the predicted low tide at the Atlantic Heights 
NOAA tide station and had an observed elevation of -3.0 ft NGVD1929 
(approximately 0.3 ft above low water level at Atlantic Heights).  Low tide water 
level observed in the morning of October 20, 2009 indicated the low tide on the 
south (Mill Pond) side of Maplewood Ave. lagged about 1 hour and 15 minutes 
behind the predicted low tide at the Atlantic Heights NOAA tide station and had 
an observed elevation of -1.7 ft NGVD1929.  The bathymetry at the south end of 
the culvert and the raised elevation of this portion of seabed controls the low tide 
level and apparent low tide lag in North Mill Pond. 
 
The UNH tide data was compared to the nearby NOAA tide stations.  Four days 
during the October UNH tide data were selected based on those days having 
Fort Point tide station observed high tides close to predicted high tides (many of 
the October days had observed high tides significantly above predicted).  For 
those days, the UNH high tide data was compared to the Fort Point (predicted 
and observed water levels) and Atlantic Heights (predicted water levels) NOAA 
tide station water levels.  The comparisons, which included data adjustment to 
NGVD 1929 datum, indicated the high tide on the north side of Maplewood 
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Avenue lags about 10 minutes behind the Atlantic Heights tide station, with a 
high tide level about 76% of the Atlantic Heights (variability 69% to 82%).  Based 
on this limited comparison, we estimate Mean High Water (MHW) at about 
elevation 3.0 ft NGVD1929 and the Highest Observable Tide Line (highest 
predicted tide) at about elevation 4.3 ft NGVD1929. 
 
The high tide south side of Maplewood Avenue (North Mill Pond) lags about 25 
minutes behind the Atlantic Heights tide station, with a high tide level about 74% 
of the Atlantic Heights (variability 63% to 80%).  Based on this limited 
comparison, we estimate Mean High Water (MHW) at about elevation 2.9 ft 
NGVD1929 and the Highest Observable Tide Line (highest predicted tide) at 
about elevation 4.2 ft NGVD1929.  These elevations do appear to agree with 
observed wrack lines and staining on the walls. 
 
Since only four days during the UNH October data collection showed predicted 
high tides close to observed high tides (based on Fort Point data showing many 
of the October days had observed high tides significantly above predicted); this 
comparison is only approximate and might differ significantly if more comparative 
data were available.   
 
The FEMA 100 year flood elevation is listed for both sides of Maplewood Avenue 
as elevation 9.0 ft. 
 
CURRENTS: 
 
Limited current measurements have been made in October 2009 while on site for 
other work as a basic check of tidal current speeds in the culvert.  Measurements 
were taken with a simple hand held Davis Instruments pitot tube.  These 
measurements were taken at a 3 inch water depth and were not corrected for 
salinity/density variation or tidal range and are only intended as a general check 
on current speeds. 
 
Low tide ebb flow was measured on Oct. 21 between 0825 and 0845 inside the 
culvert with a water depth of about 1.5 ft (some irregularity due to 
cobbles/boulders in culvert bed).  The mid channel speed was surging between 
3.0 and 3.5 knots (5 to 6 fps) for a width of about 16 feet and edge speed was 
about 2 knots (3 fps).  Observed low tide was at about 0830, compared to a 
predicted low at Atlantic Heights of 0800, however the Fort Point tide station 
recorded about an a 12 minute lag between predicted low tide and observed low 
tide that morning.  Low tide slack current in the culvert was observed at 0930 
with observable flood flow by 0940. 
 
On October 23 at 1300 the flood tide current was checked with a river tide height 
of +4.5 ft MLLW based on the predicted Atlantic Heights (National Gypsum dock) 
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NOAA tide station.  Measurements at the south end of the culvert found 3.9 to 
4.3 knots (6.6 to 7.1 fps) at 2 feet from the culvert east edge, and 4.0 to 4.3 knots 
(6.8 to 7.3 fps) at 4 feet from the culvert east edge.  A standing wave estimated 
at 1.5 ft high was observed at the western side of the outflow. 
 
On October 30 at 1200 the ebb tide current was checked with a river tide height 
of +5.2 ft MLLW based on the predicted Atlantic Heights (National Gypsum dock) 
NOAA tide station.  Measurements at the south end of the culvert found 3.0 knots 
(5.0 fps) at 5 feet from the culvert west edge, with a water level 10.6 ft below the 
sidewalk. 
 
On November 9 at 1230 the flood tide current was checked with a river tide 
height of +3 ft MLLW based on the predicted Atlantic Heights (National Gypsum 
dock) NOAA tide station.  Measurements at the south end of the culvert found 
1.0 to 1.2 knots (1.7 to 2 fps) at 4 feet from the culvert east edge and 1.5 knots 
(2.5 fps) at the culvert center line. 
 





HAIGHT ENGINEERING, PLLC 
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Haight Engineering provided site civil engineering for this project, in association with 

Waterfront Engineers LLC. 

 

The design followed standard engineering practice with the following criteria, 

conditions and limitations: 

 

Roadway:   

The intent was to raise roadway as much as possible at the North Mill Pond crossing to 

best accommodate the replacement culverts, buried utilities and with consideration of 

possible future sea level rise. 

• Raised the road as much as possible to accommodate utilities and sea level rise.  

Limited elevation changes acceptable due to the location of the reconstruction.  

The section of the roadway is required to blend to existing grades at the limit of 

the work proposed while maintaining safe driving conditions.  

• Road way posted speed limit :  25 mph 

• AASHTO design criteria for stopping sight distance  K for a crest 20:  exceeded 

• AASHTO design criteria for stopping sight distance  K for a sag 30: exceeded 

• Increased cross slope of roadway to 2.5% (typical 2%) to facilitate surface runoff 

to catch basins 

• Re-grade centerline of roadway to direct runoff to catch basins and eliminate 

puddles on the bridge section 

 

Signage:  

Provide required signage per MUTCD 

• Discussion with City sign coordinator regarding location and number of signs. 

• Per MUTCD  …  Bicycle lane with pavement marking symbol and arrow  

• Since this is a continuation of the route there is only one sign required at each 

end 

• MUTCD parking sign integral with bicycle lane sign to accentuate visual   

• Reuse and reset existing bridge rating sign “E-2” 
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Drainage:   

Provide for surface drainage and treatment of runoff in project area, while minimizing 

changes to existing drainage characteristics and utilizing existing stormwater outfalls, 

with some improvements through the addition of stormwater treatment units.  The 

existing under sidewalk curb inlet and drainage pipe (a retrofit) at the northwest corner 

of the project was replaced with a standard catch basin, tied into the new stormwater 

treatment units. 

• Replace the old catch basins and drainage pipes in work area with new pre-cast 

concrete structures 

• Upgrade drainage pipes to minimum sizes of 12” to provide for more capacity in 

the conveyance system 

• Provide for storm water treatment of surface runoff within project area where 

none exists today 

• There are no changes in watershed contributing to the catch basins, therefore 

the storm water treatment consists of a State of NH approved Best 

Management Practice mechanical treatment system as provided by 

“Stormceptor”.  All discharges will be to North Mill Pond and will be treated 

prior to release where no treatment existed   

 

 



BRIDGE REACTIONS
JOB #: 352177
NAME: Maplewood Avenue
DATE: 22-Dec-09

BY: Justin Reardon

LOADS:
cover, at structure center 4.0 ft, max Vertical load, per leg, Rv (DL Only) 12.3 k/f
bridge span 20 ft Vertical load, per leg, Rv (DL + LL) 14.6 k/f
bridge rise 10.0 ft Horizontal load, per leg, Rh (DL Only) 0.4 k/f
live load HS 25-44 Horizontal load, per leg, Rh (DL+LL) 0.4 k/f

Notes:
1) Axle load positions are varied to produce critical reactions shown here.
2) Reactions are unfactored loads.
3) Impact is not included.
4) Units are kips/ft.
5) Soil Weight = 120 pcf.
6) reactions are based on spread foundations.



BRIDGE REACTIONS
JOB #: 352177
NAME: Maplewood Avenue
DATE: 22-Dec-09

BY: Justin Reardon

LOADS:
cover, at structure center 4.0 ft, max Vertical load, per leg, Rv (DL Only) 16.0 k/f
bridge span 28 ft Vertical load, per leg, Rv (DL + LL) 18.4 k/f
bridge rise 10.0 ft Horizontal load, per leg, Rh (DL Only) 2.2 k/f
live load HS 25-44 Horizontal load, per leg, Rh (DL+LL) 3.0 k/f

Notes:
1) Axle load positions are varied to produce critical reactions shown here.
2) Reactions are unfactored loads.
3) Impact is not included.
4) Units are kips/ft.
5) Soil Weight = 120 pcf.
6) reactions are based on spread foundations.



































WALL FOOTING
WALL FOOTING

WALL FOOTING
TEST BORINGTEST BORING

TEST BORING

TEST BORING

WALL FOOTING

2
0
' C

U
L
V
E

R
T

2
0
' C

U
L
V
E

R
T

2
8
' C

U
L
V
E

R
T

2
+
1
1
.5

3
+
5
3
.9

EDGE TOP SURFACE

(LAYOUT LINE)

EDGE TOP SURFACE

(LAYOUT LINE)

EDGE TOP SURFACE

(LAYOUT LINE)

2010

(FEET)

30010

FOOTING PLAN

PILE NOTES:

1. H-PILES AND COFFERDAM SHEET PILES WILL BE PROVIDED BY THE

CONTRACTOR. COFFERDAM SHEET PILES SHALL BE HOT ROLLED SHEETS IN

GOOD CONDITION. USED SHEETS WITH UNDAMAGED INTERLOCKS AND NO

CORROSION PITTING MAY BE ACCEPTABLE.

2. H-PILES SHALL HAVE CAST STEEL DRIVING SHOES SUITABLE FOR END

BEARING ON BEDROCK, WELD CONNECTED PER THE MANUFACTURERS

REQUIREMENTS.

3. DRIVE H-PILES TO 100 TON WORKING CAPACITY IN THE LOCATION AND

ORIENTATION INDICATED.

4. BATTER PILES SHALL BE INSTALLED AT A 4:12 BATTER ANGLE WITH

DIRECTION AS INDICATED.

5. INSTALL COFFERDAM SHEETS AS REQUIRED TO ESTABLISH WATER TIGHT

COFFERDAMS. THE CONTRACTOR IS RESPONSIBLE FOR DESIGNING AND

INSTALLING ANY NECESSARY COFFERDAM BRACING.

6. THE REFUSAL PROFILE AND PILE LENGTHS SHOWN ARE SCHEMATIC ONLY

INTERPOLATED FROM TEST BORING DATA. THE CONTRACTOR SHALL REVIEW

THE TEST BORING DATA, PILE LAYOUT AND ALLOW FOR PILE LENGTH VARIATION

FOR VARYING REFUSAL DEPTHS SUGGESTED BY THE TEST BORING DATA.

CORROSION PROTECTION NOTES:

1. PROVIDE ALUMINUM ANODES TO MIL-A-24779(SH) SPECIFICATION FOR PILE

AND COFFERDAM CORROSION PROTECTION. ANODES SHALL BE 6”X6”X6” CAST

ALUMINUM ALLOY WITH EITHER A BOLT HOLE FOR BOLTED CONNECTION OR AN

EMBEDDED STEEL STRAP FOR BOLTED OR WELDED CONNECTION. PROVIDE

THREE OF THESE ANODES FOR EACH COMMON PIER, FASTEN INTO THE

COFFERDAM WEB POCKETS NEAR LOW WATER LEVEL EQUALLY SPACED ALONG

THE FOOTINGS. PROVIDE ONE OF THESE ANODES PER END FOOTING AT THE

RIPRAP SURFACE, ELECTRICALLY CONNECTED TO THE FOOTING PILES BY

THREADED ROD OR STEEL BAR.

2. ALL ADJACENT CULVERT FOOTING AND WALL FOUNDATION PILES

(EXCLUDING THE SE WALL) SHALL BE ELECTRICALLY CONNECTED BY WELDING

#4 REBAR OR EQUAL BETWEEN PILES (EMBEDDED IN CONCRETE) WITH A STEEL

ELECTRICAL CONNECTION TO EITHER THE ANODES (END FOOTINGS) OR STEEL

COFFERDAM (MID FOOTINGS). PROVIDE 3/4” OF WELD AT EACH INTERLOCK TO

ELECTRICALLY CONNECT EACH COFFERDAM SHEET PILE (AFTER SHEET CUT

OFF).

STRUCTURAL CONCRETE NOTES:

1. FOOTING CONCRETE SHALL CONFORM TO NHDOTSS SECTION 520 CLASS AA

CONCRETE WITH A 4000 PSI MINIMUM COMPRESSIVE STRENGTH, MAXIMUM

WATER/CEMENT RATIO OF 0.400, USING HIGH RANGE WATER REDUCING

ADMIXTURE AND CONTAINING FROM 5 TO 9 PERCENT ENTRAINED AIR.

2. WALL CONCRETE SHALL CONFORM TO NHDOTSS SECTION 520 CLASS AAA

CONCRETE WITH A 5000 PSI MINIMUM COMPRESSIVE STRENGTH, MAXIMUM

WATER/CEMENT RATIO OF 0.400, USING HIGH RANGE WATER REDUCING

ADMIXTURE AND CONTAINING FROM 5 TO 9 PERCENT ENTRAINED AIR.

3. REINFORCING BARS SHALL CONFORM TO ASTM A615, GRADE 60. BARS TO BE

WELDED SHALL ALSO CONFORM TO ASTM A706.

4. CLEARANCES FOR STIRRUP REINFORCEMENT SHALL BE 2.5” OF CLEAR

COVER AT ALL EXPOSED SURFACES UNLESS OTHERWISE NOTED. CLEAR

COVER ADJACENT TO SOIL OR SEDIMENT SHALL BE 4”. MAIN BARS SHALL HAVE

3” OF CLEAR COVER AT ALL EXPOSED SURFACES OR ADJACENT TO SOIL OR

OTHER FORMING SURFACES, UNLESS OTHERWISE NOTED.

4. CONTROL AND CONSTRUCTION JOINTS SHALL ONLY BE USED AS SHOWN,

UNLESS APPROVED OTHERWISE. CONTROL JOINTS SHALL HAVE FULL DEPTH

SELF LEVELLING URETHANE SEALANT (GRAY).

5. ALL REINFORCING SHALL BE FULLY SUPPORTED ON PLASTIC COATED STEEL

CHAIRS, TIES OR STANDEES. REINFORCING SHALL NOT BE DIRECTLY

SUPPORTED ON TIMBER BLOCKS, BRICKS, CONCRETE BLOCKS, ETC. WITHIN

THE CLEAR COVER DISTANCES.

6. ALL CONCRETE (EXCEPT TREMIE SEALS) SHALL BE PLACED IN DEWATERED

CONDITIONS (CAN BE GRADUALLY FLOODED AS TIDE RISES) AT TEMPERATURES

MAINTAINED ABOVE 50 DEG. F, FOR AT LEAST 3 DAYS.

7. MOIST CURING OF CAST-IN-PLACE CONCRETE IS TO BEGIN WITHIN 60

MINUTES AFTER CONCRETE FINAL SET.

8. ALL FORMWORK FOR CIP CONCRETE SHALL BE LEFT IN PLACE AND

CONCRETE SURFACES SHALL BE COVERED AND KEPT MOIST FOR A PERIOD OF

NOT LESS THAN SEVEN (7) FULL DAYS AFTER CONCRETE PLACEMENTS.

9. CONTRACTOR MAY FIELD BEND (COLD) AND WELD REINFORCING STEEL,

HOWEVER ADJACENT ITEMS VULNERABLE TO BURNS SHALL BE COVERED WITH

A WELDING BLANKET PRIOR TO WELDING OR CUTTING TO PREVENT DAMAGE.

SUFFICIENT FIRE FIGHTING EQUIPMENT SHALL BE READY AND WITHIN 50 FEET

OF ANY WELDING.

STRUCTURAL CONCRETE NOTES: (CONT.)

10. REFER TO STRUCTURAL AND VENDOR DRAWINGS FOR LOCATION AND SIZE

OF EMBEDDED ITEMS OR INTERFERENCES.

11. ALL EXPOSED TEMPORARY FERROUS METAL HANDLING/LIFTING DEVICES

AND EXISTING EMBEDDED METALS/ANCHORS NO LONGER IN USE SHALL BE

RECESSED OR REMOVED TO A DEPTH OF ONE INCH BELOW THE SURFACE OF

THE CONCRETE AND PATCHED WITH AN APPROVED POLYMER-MODIFIED

CEMENTITIOUS MORTAR.

12. PRECAST CONCRETE SHALL BE CURED (MAX. 150 DEGREES F) TO AT LEAST

4000 PSI PRIOR TO HANDLING AND CRACKS IN DELIVERED PRECAST MAY BE

CAUSE FOR REJECTION.

13. EXPOSED STRUCTURAL CONCRETE TOP SURFACES SHALL BE BULL FLOAT

FINISHED, FOLLOWED BY A MEDIUM BROOM FINISH.

14. WEEP PIPES SHALL BE 1.5” DIAMETER SCHEDULE 40 GRAY PVC INSTALLED

AS INDICATED WITH EXPOSED ENDS FIT INTO STONE JOINTS FLUSH OR

RECESSED. THE INNER END OF EACH WEEP PIPE SHALL BE CAPPED WITH A PVC

END CAP AND THE CAP AND ADJACENT PIPE END SHALL BE DRILLED WITH AT

LEAST (10) 1/2” DIA. EVENLY SPACED DRILL HOLES (FOR WATER FLOW).

15. ALL CONCRETE, MORTAR AND GROUT SHALL USE TYPE II PORTLAND

CEMENT. LIME IS NOT PERMITTED.

16. THE TOP GRANITE WALL STONES AND ARCH END STONES SHALL BE

DOWELLED TO THE CONCRETE BACKING WITH 1/2” DIA. HOT DIP GALVANIZED

STEEL ROD EPOXY RESIN ANCHORED 2” INTO THE GRANITE AND 3” INTO THE

CONCRETE (TYP).

DESIGN CRITERIA NOTES:

1. THE PROJECT INTENT IS TO RECONSTRUCT THE

GRANITE RETAINING WALLS AND REPLACE THE EXISTING

ARCH CULVERT WITH THREE NEW PRECAST CONCRETE

MANUFACTURED ARCH CULVERTS.

2. THE MANUFACTURED ARCH CULVERTS SHALL BE

DESIGNED BY THE MANUFACTURER FOR THE SITE

CONDITIONS AND HS25-44 TRUCK LOADING, OR OTHER

CONTROLLING HIGHWAY DESIGN LOAD.

3. THE WALLS ARE DESIGNED FOR A 260 PSF UNIFORM

LIVE LOAD.
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NOTE:
ELEVATIONS IN FEET RELATIVE TO
NGVD 29 DATUM; TIDAL ELEVATIONS
ARE APPROXIMATE.  MLW APPROX.
EL. -3.5'

PROPOSED CULVERT ELEVATION - SOUTH SIDE

EL 0

EL -3.0'

EL 3.0' MHW

EL 4.2' HOTL

GRANITE BLOCK FACING (SCHEMATIC)CONCRETE FOOTINGS
ARCH CREST

EL. 7.5'

ARCH CREST

EL. 6.5'

ARCH CREST

EL. 6.5'

20'-0" 28'-0" 20'-0"

APPROX. EL 12' VARIES

3'-6" 6'-6" 10'-0" 3'-0"3'-6"9'-6"13'-0"13'-0"13'-0"5'-6"2'-7" INTERPOLATED REFUSAL (SCHEMATIC)

( FEET )

04 4 8 16

EL 0

EL -3.0'

EL 3.0' MHW

EL 4.2' HOTL

EL 0

EL -3.0'

EL 3.0' MHW

EL 4.2' HOTL

GRANITE BLOCK FACING (SCHEMATIC)

CONCRETE FOOTINGS

ARCH CREST

EL. 7.5'

ARCH CREST

EL. 6.5'

ARCH CREST

EL. 6.5'
APPROX. EL 12' VARIES

6'-6" 3'-6"10'-0"3'-0" 3'-6" 9'-6" 13'-0" 9'-0" 2'-0"

INTERPOLATED REFUSAL (SCHEMATIC)

PROPOSED CULVERT ELEVATION - NORTH SIDE

EL 0

EL -3.0'

APPROX. EL 12' VARIES

EL 3.0' MHW

EL 4.2' HOTL

3'-0"13'-6"13'-6"13'-6"13'-6"11'-0"

71'-0"

GRANITE BLOCK FACING (SCHEMATIC)CONCRETE FOOTINGS

PROPOSED CULVERT ELEVATION - SOUTHEAST

APPROX. WATER LEVELS (NGVD 29 DATUM)

100 YR FLOOD          9'
HOTL LINE                4.2'
MHW                          3.0'
NGVD 1929               0.0'
OBS LW (NORTH)   -3.0'
MLW (EST.)             -3.5'



NOTE:
ELEVATIONS IN FEET RELATIVE TO
NGVD 29 DATUM; TIDAL ELEVATIONS
ARE APPROXIMATE

OUTER FOOTING DETAIL - TYPICAL

#5 STIRRUPS

12" O.C. (TYP)

PRECAST

CULVERT

GROUT (TYP)

BEARING

PAD/SHIM (TYP)

3'-0"

0'-2"

(6) #6 BARS T & B (TYP)

HP10X57

PILES (TYP)

1'-2"

EL -2.50' (REF)
BASE OF CULVERT
STEMS (TYP)

2'-6"
1'-8"

(TYP)

(TYP)

(TYP)

(TYP)

(TYP)

#5 STIRRUPS

12" O.C. (TYP)

PRECAST

CULVERT

GROUT (TYP)

BEARING

PAD/SHIM (TYP)

(6) #6 BARS T & B (TYP)

HP10X57

PILES (TYP)

4'-0"

4'-0"

1'-0" TREMIE SEAL

1'-9"

SHEET PILE

COFFERDAM

0'-2"

(TYP)

(MIN)

(TYP)

(MIN)

(TYP)

EL -2.50' (REF)
BASE OF CULVERT
STEMS (TYP)

INNER FOOTING DETAIL - TYPICAL

1/21

(FEET)

0 1 2 3

1/21

(FEET)

0 1 2 3

HP10X57

BATTER

PILES (TYP)

1'-0" TREMIE SEAL

1'-9"

SHEET PILE

COFFERDAM

(TYP)

(TYP)

(MIN)

INNER FOOTING DETAIL AT BATTER PILES

1/21

(FEET)

0 1 2 3

#4 REBAR

AT 12" OC (TYP)

HP10X57

BATTER

PILES (TYP)

SHEET PILE

COFFERDAM

2

12

PRECAST

HEADWALL

GRANITE

BLOCKS

GROUTED

& DOWELLED
CIP

CONCRETE

PRECAST

CULVERT

(4) #6 REBAR

(TYP)

PERFORATED

WEEP PIPE

CONCRETE INFILL

BETWEEN CULVERTS

END 3 FEET (TYP)

CRUSHED

STONE INFILL

BETWEEN

CULVERTS

(TYP)

( FEET )

02 2 4

CULVERT VENEER DETAIL (TYP)

CONCRETE REBAR LAP SPLICES:

#4 16”STD 20” TOP BARS

#5 19”STD 24” TOP BARS

#6 23”STD 29” TOP BARS

#7 33”STD 43” TOP BARS

#8 37”STD 49” TOP BARS



NOTE:
ELEVATIONS IN FEET RELATIVE TO
NGVD 29 DATUM; TIDAL ELEVATIONS
ARE APPROXIMATE

PROPOSED WALL SECTION - SOUTHEAST

2

12

MHW

NOTE:
WALL STONE SCHEMATIC
NOT MEANT TO SHOW
ACTUAL STONES

VARIES APPROX. EL.12'

HOTL

100 YR

EXISTING

GROUND

EL. VARIES

STONE EXTERIOR

HP10X57

PILES (TYP)

EL. 3.0'

(6) #8 BARS T & B (TYP)

#5 STIRRUPS

12" O.C. (TYP) #6 VERT. BARS

18" O.C. (TYP)

#6 BARS

18" O.C. EW (TYP)

8" CRUSHED STONE

BEDDING (TYP)

12 OZ. GEOTEXTILE (TYP)

24" WIDE MIN.

CRUSHED STONE

BACK FILL (TYP)

CONCRETE

FOOTING (TYP)

URETHANE

SEALANT

GRAY (TYP)

ALUM. BRIDGE RAIL

WITH PICKETS

BLACK ANODIZED (TYP)

SIDEWALK

ELEV. VARIES (TYP)

8.0 ft

3

12

2.5 ft

1'-0"

4'-0"

2'-2"

2'-6"

4'-2"

STRAIGHT SAW CUT

CONTROL JT. 1.5" DEEP

W/ SEALANT (TYP)

2

12

MHW

NOTE:
WALL STONE SCHEMATIC
NOT MEANT TO SHOW
ACTUAL STONES

VARIES APPROX. EL.12'

HOTL

100 YR

2" GRAY PVC WEEPS

MAX 8' OC (TYP)

EXISTING

GROUND

EL. VARIES

STONE EXTERIOR

HP10X57

PILES (TYP)

EL. 3.0'

(6) #8 BARS T & B (TYP)

#5 STIRRUPS

12" O.C. (TYP) #6 VERT. BARS

18" O.C. (TYP)

#6 BARS

18" O.C. EW (TYP)

8" CRUSHED STONE

BEDDING (TYP)

12 OZ. GEOTEXTILE (TYP)

24" WIDE MIN.

CRUSHED STONE

BACK FILL (TYP)

CONCRETE

FOOTING (TYP)

URETHANE

SEALANT

GRAY (TYP)

8.0 ft

3

12

2.5 ft

1'-0"

4'-0"

2'-2"

2'-6"

4'-2"

NH DOT STD 3 BAR

ALUM. BRIDGE RAIL

WITH PICKETS

BLACK ANODIZED (TYP)

SIDEWALK

ELEV. VARIES (TYP)

STRAIGHT SAW CUT

CONTROL JT. 1.5" DEEP

W/ SEALANT (TYP)

PROPOSED WALL SECTION - TYPICAL

2

12

MHW

NOTE:
WALL STONE SCHEMATIC
NOT MEANT TO SHOW
ACTUAL STONES

VARIES APPROX. EL.12'

HOTL

100 YR

2" GRAY PVC WEEPS

MAX 8' OC (TYP)

EXISTING

GROUND

EL. VARIES

STONE EXTERIOR

HP10X57

PILES (TYP)

EL. 3.0'

(7) #8 BARS T & B (TYP)

#5 STIRRUPS

12" O.C. (TYP) #6 VERT. BARS

18" O.C. (TYP)

#6 BARS

18" O.C. (TYP)

8" CRUSHED STONE

BEDDING (TYP)

12 OZ. GEOTEXTILE (TYP)

24" WIDE MIN.

CRUSHED STONE

BACK FILL (TYP)

CONCRETE

FOOTING (TYP)

URETHANE

SEALANT

GRAY (TYP)

9.5 ft

3

12

2.5 ft

1'-8"

4'-0"
2'-11"

2'-6"

4'-2"

#6 VERT. BARS

18" O.C. (TYP)

NH DOT STD 3 BAR

ALUM. BRIDGE RAIL

WITH PICKETS

BLACK ANODIZED (TYP)

SIDEWALK

ELEV. VARIES (TYP)

STRAIGHT SAW CUT

CONTROL JT. 1.5" DEEP

W/ SEALANT (TYP)

PROPOSED HIGHER WALL SECTION - TYPICAL



WALL FOOTING SHEAR KEY DETAIL (TYP)

1'-5"

0'-4"

( FEET )

02 2 4

( FEET )

02 2 4

LOWER FOOTING

UPPER FOOTING (6) #8 REBAR

4' L DOWELS EQ

SPACED (TYP)

2 ft

MIN.

OVERLAP

FOOTING LAP JOINT DETAIL (TYP)

EXISTING

SLOPE

(ELEV. VARIES)

1.0 ft

1

1.5

ARMOR STONE

UNDER LAYER

STONE

3 FT MIN. TOE

EMBEDMENT (TYP)

12 OZ. NON-WOVEN

GEOTEXTILE FILTER

EL 0'

2'-6"

1'-0"

6" CRUSHED

STONE BEDDING (TYP)

1'-0"

0'-9"
GEOTEXTILE

ANCHOR TRENCH

(TYP)

PROPOSED REVETMENT SECTION - TYPICAL

PRECAST

CULVERT

SHEET PILE

COFFERDAM

8'-0"

8'-0"

GENERAL RIPRAP

1.5' THICK (TYP)
PIER RIPRAP

3.5' THICK (TYP)

PIER RIPRAP

3.5' THICK (TYP)

GENERAL RIPRAP

1.5' THICK (TYP)

DISTANCE AS NEEDED
TO MEET UNDISTURBED
EXISTING BOTTOM (TYP)

12 OZ. GEOTEXTILE (TYP)

12 OZ. GEOTEXTILE (TYP)

DRAINAGE

WEEP (TYP)

( FEET )

02 2 4

PROPOSED RIPRAP SECTION - TYPICAL

HP10X57

PILES (TYP)

L4X4X3/8 BY

12" LONG ON

ALL PILE HEADS

EACH SIDE (TYP)

1/21

(FEET)

0 1 2 3

PILE HEAD DETAIL (TYP)

2'-6"

3'-6"

3'-0"

STRAIGHT SAW CUT

CONTROL JT. 1.5" DEEP

W/ SEALANT (TYP)

3'-0"

#4 REBAR

12" OC (TYP)

(3) #6 REBAR

T & B (TYP)

6" CRUSHED

STONE (TYP)

FINISH GRADE

AS REQ'D (TYP)

SIDEWALK

ELEV. VARIES (TYP)

( FEET )

02 2 4

GRADE BEAM DETAIL (TYP)



MAPLEWOOD AVE. CULVERT REPLACEMENT AND NORTH MILL POND RESTORATION Page 1

WATERFRONT ENGINEERS LLC
ALTUS ENGINEERING, INC.

HAIGHT ENGINEERING, PLLC

75% DESIGN SUBMISSION

Date: 12/30/2009
Plan Date: 12/30/2009

Location: Maplewood Ave & North Mill Pond
Portsmouth, NH

UNIT TOTAL  
DESCRIPTION UNIT QUANTITY COST COST SUBTOTAL

DEMOLITION  

Clear and Grub SF 225 $50 $11,250
Tree Removal EA 10 $250 $2,500
Saw Cut LF 525 $3 $1,722
Pavement SY 1575 $7 $10,316
Concrete (Sidewalk, Rubble, Block Wall) SY 600 $7 $3,930
Granite Curbing Remove and Salvage LF 800 $10 $8,000
Catch Basins EA 3 $800 $2,400
Drain Line LF 100 $10 $1,000
Rip-Rap Remove and Salvage SY 350 $25 $8,750
Granite Bridge Support Rem. & Salvage LS 1 $10,000 $10,000
Bridge I.D. Sign Remove and Salvage EA 4 $100 $400
Metal Culvert with Concrete Footings EA 1 $25,000 $25,000
Site Excavation CY 3700 $15 $55,500
Chainlink Fence LF 65 $10 $650
Guardrail LF 580 $125 $72,500

$213,918
EROSION CONTROL   

Silt Fence LF 600 $5 $3,150
Stabilized Construction Entrance EA 2 $4,000 $8,000
Inlet Protection EA 5 $30 $150

  $11,300
EARTHWORK   
Earth Excavation(fill) CY 2700 $22 $59,400
Common Fill CY 2700 $22 $59,400
Slope Protection Riprap (revetment) TONS 2000 $60 $120,000
General Riprap TONS 500 $45 $22,500
Geotextile (Riprap/revetment Backing) SY 1800 $4 $7,200
Loam CY 30 $16 $480
Seed & Mulch SY 250 $2 $450

$269,430
STORM DRAINAGE   
12" ADS LF 125 $35 $4,375
Excavate 6' Trench CY 170 $4 $680
Backfill Sand CY 170 $3 $510
Trench Compaction CY 170 $1 $213
Catch Basin Frame and Grate EA 3 $2,500 $7,500
4' Dia. CB includes excavation & backfill VF 42 $330 $13,860
Water Quality Unit (Stormceptor) EA 2 $10,000 $20,000

$47,138

MAPLEWOOD AVENUE CULVERT REPLACEMENT AND NORTH MILL  POND 
RESTORATION

ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST



MAPLEWOOD AVE. CULVERT REPLACEMENT AND NORTH MILL POND RESTORATION Page 2

UNIT TOTAL  
DESCRIPTION UNIT QUANTITY COST COST SUBTOTAL

SITE   
PAVEMENT
Base Course 2-1/2" TON 275 $125 $34,375
Wear Course 2" TON 220 $110 $24,200
Prep Subgrade SY 2650 $1 $2,359
Geotextile SY 1900 $2 $3,800
Import Crushed Gravel 6" CY 365 $28 $10,220
Import Gravel Subbase 12" CY 780 $26 $20,280
Cold Plaining SY 450 $14 $6,300
Re-set Bridge ID Sign EA 2 $100 $200
No Parking Sign EA 2 $225 $450
Bike Lane Sign EA 2 $225 $450

$102,634
PAVEMENT MARKINGS   
Retrofractive - Single Line LF 2050 $1 $2,050
Bike Lane Symbol EA 3 $47 $140
Bike Lane Arrow EA 2 $47 $93

$2,283
CURBING
Install Vertical Granite Curb LF 800 $30 $24,000
Re-set Vertical Granite Curb LF 610 $20 $12,200
6" Concrete Walk (Fiber Reinforced) SY 705 $110 $77,550

$113,750
FINISHING
Bridge rail LF 580 $350 $203,000
4' Chainlink Fence LF 35 $25 $875
Light Pole & fixture EA 12 $3,000 $36,000
Light Pole base EA 12 $1,500 $18,000
Finish Grading SY 4300 $0 $602

  $258,477
General Costs
MOB/DEMOB LS 1 $50,000 $50,000
Vibration Monitoring LS 1 $10,000 $10,000
Traffic Control Plan LS 1 $10,000 $10,000
SWPPP & Reviews LS 1 $10,000 $10,000
Traffic Maintenance (Officer/Flaggers) Allow 1 $25,000 $25,000

  $105,000
SITE UTILITIES

UTILITY EXCAVATION
TRENCHING FOR GAS MAIN LF 460 $30 $13,800
TRENCHING FOR ELECTRIC, CABLE, 
FIRE ALARM CONDUIT LF 410 $40 $16,400

$30,200
 LS 1 $25,000 $25,000

$25,000
SANITARY SEWER
SEWER SIPHON TANK AND FIT UP EA 2 $30,000 $60,000
SEWER MANHOLES EA 5 $5,000 $25,000
24" PVC SDR 35 LF 125 $200 $25,000
10" HDPE FUSED JOINT SEWER 
SIPHON LF 360 $500 $180,000
12" HDPE FUSED JOINT SEWER 
SIPHON LF 180 $550 $99,000
BYPASS PUMPING LS 1 $20,000 $20,000
TESTING LS 1 $4,000 $4,000

$413,000
WATER    
WATERLINE TEE (8") EA 2 $500 $1,000
WATERLINE TEE (8"x16") EA 2 $500 $1,000
WATERLINE (8") LF 45 $75 $3,375

REMOVAL AND DISPOSAL OF 
EXISTING UTILITIES



MAPLEWOOD AVE. CULVERT REPLACEMENT AND NORTH MILL POND RESTORATION Page 3

UNIT TOTAL  
DESCRIPTION UNIT QUANTITY COST COST SUBTOTAL

WATERLINE (16") LF 355 $120 $42,600
WATERLINE GATE (8") EA 4 $1,500 $6,000
WATERLINE GATE (16") EA 2 $5,000 $10,000
WATERLINE (24" SLEEVE) LF 100 $140 $14,000
WATERLINE BENDS (16") EA 4 $700 $2,800
WATERLINE CAP (8") EA 2 $500 $1,000
WATERLINE CAP (16") EA 2 $700 $1,400
WATERLINE SERVICE LF 1 $400 $400

LS 1 $4,000 $4,000

$87,575
STRUCTURAL

CULVERTS
FOUNDATION PILES (HP10X57) EA 38              $2,400 $91,200
PIER COFFERDAMS EA 2                $33,000 $66,000
END FOOTINGS CY 32              $800 $25,600
PIER FOOTINGS CY 105            $800 $84,000
PRECAST CULVERTS LS 1                $560,000 $560,000
STONEWORK (GRANITE ENDS) SF 1,000         $100 $100,000
CRUSHED STONE CY 150            $28 $4,200
INCIDENTAL MATERIALS LS 1                $10,000 $10,000
RIPRAP (inside culverts) TON 740            $45 $33,300
EXCAVATION/DREDGING CY 1,700         $30 $51,000
GEOTEXTILE (abutment backing) SY 130 $4 $520

$1,025,820
WALLS
EXCAVATION CY 1,600         $30 $48,000
FOUNDATION PILES (HP10X57) EA 44              $2,400 $105,600
FOOTINGS CY 220            $500 $110,000
STONEWORK (salvaged stone) SF 1,900         $70 $133,000
CAP STONE LF 230            $17 $3,910
BACKING CONCRETE CY 265            $300 $79,500
GEOTEXTILE SY 860 $4 $3,440
CRUSHED STONE CY 260            $28 $7,280
BACKFILL (Crushed Gravel 6") CY 970 $28 $27,160
GRADE BEAM CY 70              $300 $21,000

$538,890

SUBTOTAL $3,244,414
Contingency 10% 324,441$   

Escalation from 2010 to 2012 at 3% per 
annum Escalation 197,585$   

Exclusions:
No bedrock excavation
Contaminated soil handling & disposal
Professional services, including architectural and archeological services
Assumptions:
Maplewood Avenue will be closed to throguh traffic for 90-days

TOTAL $3,766,440

This is an engineers opinion of probable construction cost.  The Engineer has no control over the cost of labor, materials, equipment or services 
furnished by others or over the Contractor(s) methods of determining prices or over competitive bidding or market conditions. Waterfront Engineers 
LLC cannot and does not guarantee that proposals, bids or actual Total Project or Construction Costs will not vary from this opinion of probable 
cost.

WATERLINE TESTING AND CLORINE 
INJECTION TAP
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City of Portsmouth
Engineering Division

Public Works Department
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DRAFT

City of Portsmouth
Portsmouth, New Hampshire
Department of Public Works

MAPLEWOOD AVENUE CULVERT REPLACEMENT AND NORTH MILL POND
RESTORATION

INVITATION TO BID

Sealed bid proposals, plainly marked, Maplewood Avenue Culvert Replacement and North Mill Pond
Restoration, Bid Proposal #XX-XXX on the outside of the mailing envelope as well as the sealed bid envelope,
addressed to the Finance/Purchasing Department, City Hall, 1 Junkins Avenue, Portsmouth, New Hampshire, 03801,
will be accepted until x:xx p.m., Month ,Year; at which time all bids will be publicly opened and read aloud.

The project consists of reconstruction of the existing granite seawalls, remove existing culvert and replace with three
natural bottom pre-fabricated concrete arch culverts, rebuild roadway, install bridge railings, lighting and inverted
siphon sewer crossing and other aspects of project as provided in complete project description.

Specifications may be obtained from the City’s web site: www.cityofportsmouth.com, by contacting the
Finance/Purchasing Department on the third floor at the above address, or by calling the Purchasing Coordinator at
603-610-7227.  Questions may be addressed to the Purchasing Coordinator. Addenda to this bid document, if any,
including written answers to questions, will be posted on the City of Portsmouth website under the project heading.

There will be a mandatory pre-bid meeting on Date and Time...  The pre-bid meeting will be held in the
conference room located on the first floor of the Portsmouth Public Works Building located at 680 Peverly Hill
Road in Portsmouth, NH.

Completion date will be XXX calendar days from the date of the Notice to Proceed. Liquidated damages shall be
assessed at $100.00 per day.

Bidders must determine the quantities of work required and the conditions under which the work will be performed.

The City of Portsmouth reserves the right to reject any or all bids, to waive technical or legal deficiencies, to re-bid,
and to accept any bid that it may deem to be in the best interest of the City.

Each Bidder shall furnish a bid security in the amount of ten percent (10%) of the bid. The Bid Security may be in
the form of a certified check drawn upon a bank within the State of New Hampshire or a bid bond executed by a
surety company authorized to do business in the State of New Hampshire, made payable to the City of Portsmouth,
N.H.

The General Contractor will be permitted to subcontract portions of the work not to exceed an aggregate dollar value
of 50% of the total contract bid amount in complete accordance with Section 108 of the State of New Hampshire
Standard Specifications for Road and Bridge Construction.

http://www.cityofportsmouth.com/
http://www.cityofportsmouth.com/finance/purchasing.htm
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INSTRUCTIONS TO BIDDERS

BIDDING REQUIREMENTS AND CONDITIONS

1. Special Notice to Bidders and Addenda

Appended to these instructions is a complete set of bidding and general contract forms.  These forms may be
detached and executed for the submittal of bids. The plans, specifications, and other documents designated in the
proposal form will be considered as part of the proposal, whether attached or not.

The bidders must submit a statement of bidder’s qualifications, if requested, subsequent to bid opening but prior to
award.

Addenda to this bid document, if any, including written answers to questions, will be posted on the City of
Portsmouth website at http://www.cityofportsmouth.com/finance/purchasing.htm under the project heading.
Addenda and updates will NOT be sent directly to firms.  Contractors submitting a bid should check the web
site daily for addenda and updates after the release date. Firms should print out, sign and return addenda
with the proposal.  Failure to do so may result in disqualification.

2. Interpretation of Quantities in Bid Schedules

The quantities appearing in the bid schedule are approximate only and are prepared for the comparison of bids.
Payment to the contractor will be made only for actual work performed and accepted in accordance with the
contract.  Any scheduled item of work to be done and materials to be furnished may be increased, decreased or
omitted as hereinafter provided, and no claim for loss, anticipated profits or costs incurred in anticipation of work
not ultimately performed will be allowed due to such increase or decrease.

3. Examination of Plans, Specifications and Site Work

The bidder is expected to examine carefully the site of the proposed work, the plans, standard specifications,
supplemental specifications, special provisions and contract forms before submitting a proposal. The submission of
a bid shall be considered conclusive evidence that the bidder has made such examination and is satisfied as to the
conditions to be encountered in performing the work and as to the requirements of the contract.  It will be conclusive
evidence that the bidder has also investigated and is satisfied with the sources of supply for all materials.

Plans, surveys, measurements, dimensions, calculations, estimates and statements as to the condition under which
the work is to be performed are believed to be correct, but the contractors must examine for themselves, as no
allowance will be made for any errors or inaccuracies that maybe found therein.

4. Familiarity with Laws

The bidder is assumed to have made himself or herself familiar with all federal and state laws and all local by-laws,
ordinances and regulations which in any manner affect those engaged or employed on the work or affect the
materials or equipment used in the work or affect the conduct of the work, and the bidder, if awarded the contract,
shall be obligated to perform the work in conformity with said laws, by-laws, ordinances and regulations
notwithstanding its ignorance thereof.  If the bidder shall discover any provision in the plans or specifications which
is in conflict with any such law, by-law, ordinance or regulation the bidder shall forthwith report it to the engineer in
writing.

http://www.cityofportsmouth.com/finance/purchasing.htm


DRAFT Bid #xx-xx Maplewood Ave Culvert Replacement

Page 5

DRAFT

5. Preparation of Proposal

a) The bidder shall submit its proposal upon the forms furnished by the Owner.  The bidder shall specify a lump
sum price in figures, for each pay item for which a quantity is given and shall also show the products of the
respective prices and quantities written in figures in the column provided for that purpose and the total amount of the
proposal obtained by adding the amount of the several items.  All words and figures shall be in ink or typed.
If a unit price or a lump sum bid already entered by the bidder on the proposal form is to be altered it should be
crossed out with ink, the new unit price or lump sum bid entered above or below it and initialed by the bidder, also
with ink.

b) The bidder's proposal must be signed with ink by the individual, by one or more general partners of a
partnership, by one or more members or officers of each firm representing a joint venture; by one or more officers of
a corporation, by one or more members (if member-managed) or managers (if manager-managed) of a limited
liability company, or by an agent of the contractor legally qualified and acceptable to the owner.  If the proposal is
made by an individual, his or her name and post office address must be shown, by a partnership the name and post
office address of each general and limited partner must be shown; as a joint venture, the name and post office
address of each venturer must be shown; by a corporation, the name of the corporation and its business address must
be shown, together with the name of the state in which it is incorporated, and the names, titles and business
addresses of the president, secretary and treasurer.

6. Nonconforming Proposals

Proposals will be considered nonconforming and may be rejected in the Owner's sole discretion for any of the
following reasons:

 If the proposal is on a form other than that furnished by the Owner, or if the form is altered or any
portion thereof is detached;

 If there are unauthorized additions, conditional or altered bids, or irregularities of any kind which may
tend to make the proposal or any portion thereof incomplete, indefinite or ambiguous as to its meaning;

 If the bidder adds any provisions reserving the right to accept or reject an award, or to enter into a
contract pursuant to an award; or

 If the proposal does not contain a unit price for each pay item listed except in the case of authorized alter
pay items.

7. Proposal Guaranty

No proposal will be considered unless accompanied by a bid bond, surety, or similar guaranty of the types and in an
amount not less than the amount indicated in the Invitation to Bid.  All sureties shall be made payable to the "City of
Portsmouth".  If a bid bond is used by the bidder it shall be:

 In a form satisfactory to the Owner;
 With a surety company licensed, authorized to do business in, and subject to the jurisdiction of the courts

of the State of New Hampshire; and
 Conditioned upon the faithful performance by the principal of the agreements contained in the sub-bid or

the general bid.

In the event any irregularities are contained in the proposal guaranty, the bidder will have four business days (not
counting the day of opening) to correct any irregularities. The corrected guaranty must be received by 4:00 p.m.  If
irregularities are not corrected to the satisfaction of the Owner, the Owner, in its sole discretion, may rejected the
bid.
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8. Delivery of Proposals

When sent by mail, the sealed proposal shall be addressed to the Owner at the address and in the care of the official
in whose office the bids are to be received. All proposals shall be filed prior to the time and at the place specified in
the invitation for bids. Proposals received after the time for opening of the bids will be returned to the bidder,
unopened.

9. Withdrawal of Proposals

A bidder will be permitted to withdraw his or her proposal unopened after it has been submitted if the Owner
receives a request for withdrawal in writing prior to the time specified for opening the proposals.

10. Public Opening of Proposals

Proposals will be opened and read publicly at the time and place indicated in the invitation for bids. Bidders, their
authorized agents, and other interested parties are invited to be present.

11. Disqualification of Bidders

Any or all of the following reasons may be deemed by Owner in its sole discretion as being sufficient for the
disqualification of a bidder and the rejection of his proposal:

 More than one proposal for the same work from an individual, firm, or corporation under the same or
different name;

 Evidence of collusion among bidders;
 Failure to submit all required information requested in the bid specifications;
 If the Contractor is not listed with the New Hampshire Department of Transportation      as a pre-

qualified contractor under the classifications of Road Construction and Paving;
 Lack of competency or of adequate machinery, plant or other equipment, as revealed by the statement of

bidders qualification or otherwise;
 Uncompleted work which, in the judgment of the owner, might hinder or prevent the prompt completion

of additional work if awarded;
 Failure to pay, or satisfactorily settle, all bills due for labor and materials on former contracts;
 Default or unsatisfactory performance on previous contracts; or
 Such disqualification would be in the best interests of the Owner.

12. Material Guaranty and Samples

Before any contract is awarded, the bidder may be required to furnish a complete statement of the origin,
composition and manufacture of any or all materials to be used in the construction of the work, and the Owner may,
in its sole discretion, reject the bid based on the contents of the statement or as a result of the failure of the bidder to
submit the statement.
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AWARD AND EXECUTION OF CONTRACT

1. Consideration of Proposals

a) After the proposals are opened and read, they will be compared on the basis of the total price for all sections of
work to be charged to perform the work and any such additional considerations as may be identified in the bid
documents.  The results of such comparisons will be immediately available to the public. In case of a discrepancy
between the prices written in words and those written figures, the prices written in words shall govern. In case of a
discrepancy between the total shown in the proposal and that obtained by adding the products of the quantities of
items and unit bid prices, the latter shall govern.

b) The Owner reserves the right to reject any or all proposals, to waive technicalities or to advertise for new
proposals, if, in the sole discretion of the Owner, the best interest of the City of Portsmouth will be promoted
thereby.

2. Award of Contract

Within 30 calendar days after the opening of proposals, if a contract is to be awarded, the award will be made to the
lowest responsible and qualified bidder whose proposal complies with all the requirements prescribed. The
successful bidder will be notified, in writing, mailed to the address on his or her proposal, that his or her bid has
been accepted and that the bidder has been awarded the contract.

The award shall not be considered official until such time that a Purchase Order, fully executed contract or an award
letter has been issued by the Finance Director.  No presumption of award shall be made by the bidder until such
documents are in hand.  Verbal notification of award is not considered official. Any action by the bidder to assume
otherwise is done so at his/her own risk and the City will not be held liable for any expense incurred by a bidder that
has not received an official award.

3. Cancellation of Award

The Owner reserves the right to cancel the award of any contract at any time before the execution of such contract
by all parties without any liability of the Owner.

4. Return of Proposal Guaranty

All proposal guaranties, except those of the three lowest bidders, will be returned upon request following the
opening and checking of the proposals. The proposal guaranties of the three lowest bidders will be returned within
ten days following the award of the contract if requested.

5. Contract Bond

At the time of the execution of the contract, the successful bidder shall furnish:

 Labor and materials payment bond in the sum equal to 100 percent of the contract amount.

At the time of project completion, the Owner may, in its sole discretion, permit the Contractor to substitute a
maintenance bond in lieu of holding retainage for the entire guaranty period.  If a bond is furnished it shall meet the
following criteria:

 The bond shall be in an amount equal to 20 percent of the contract amount. Such bond shall guarantee
the repair of all damage due to faulty materials or workmanship provided or done by the contractor. The
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guarantee shall remain in effect for a period of one year after the date of final acceptance of the job by
the Owner.

Each bond shall be:  (1) in a form satisfactory to the Owner; (2) with a surety company licensed and authorized to do
business and with a resident agent designated for services of process in the State of New Hampshire; and (3)
conditioned upon the faithful performance by the principal of the agreements contained in the original bid.  All
premiums for the contract bonds are to be paid by the contractor.

6. Execution and Approval of Contract

The successful bidder is required to present all contract bonds, to provide proof of insurance, and to execute the
contract within 10 days following receipt of the City’s notification of acceptance of the bid.  No contract shall be
considered as in effect until it has been fully executed by all parties.

7. Failure to Execute Contract

Failure to execute the contract and file an acceptable bond within 10 days after notification of acceptance of bid
shall be just cause for the cancellation of the award and the forfeiture of the proposal guarantee which shall become
the property of the Owner, not as a penalty, but in liquidation of damages sustained. Award may then be made to the
next lowest responsible bidder, or the work may be re-advertised as the Owner may determine in its sole discretion.
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PROPOSAL FORM

MAPLEWOOD AVENUE CULVERT REPLACEMENT AND NORTH MILL POND
RESTORATION

CITY OF PORTSMOUTH, N.H.

To the City of Portsmouth, New Hampshire, herein called the Owner.

The undersigned, as Bidder, herein referred to as singular and masculine declares as follows:

1. All interested in the Bid as Principals are named herein;

2. This bid is not made jointly, or in conjunction, cooperation or collusion with any other person, firm,
corporation, or other legal entity;

3. No officer, agent or employee of the Owner is directly or indirectly interested in this Bid;

4. The bidder has carefully examined the sites of the proposed work and fully informed and satisfied himself
as to the conditions there existing, the character and requirements of the proposed work, the difficulties attendant
upon its execution and the accuracy of all estimated quantities stated in this Bid, and the bidder has carefully read
and examined the Drawings, Agreement, Specifications and other Contract Documents therein referred to and
knows and understands the terms and provisions thereof;

5. The bidder understands that the quantities of work calculated in the Bid or indicated on the Drawings or in
the Specifications or other Contract Documents are approximate and are subject to increase or decrease or deletion
as deemed necessary by the Portsmouth Engineer. Any such changes will not result in or be justification for any
penalty or increase in contract prices; and agrees that, if the Bid is accepted the bidder will contract with the Owner,
as provided in the Contract Documents, this Bid Form being part of said Contract Documents, and that the bidder
will supply or perform all labor, services, plant, machinery, apparatus, appliances, tools, supplies and all other
activities required by the Contract Documents in the manner and within the time therein set forth, and that the bidder
will take in full payment therefor the following item prices; and

6. It is the intention of this contract that the items listed above describe completely and thoroughly the
entirety of the work as shown on the plans and as described in the specifications.  All other items required to
accomplish the above items are considered to be subsidiary work, unless shown as a pay item.

CITY OF PORTSMOUTH

MAPLEWOOD AVENUE CULVERT REPLACEMENT AND NORTH MILL POND
RESTORATION

PROPOSAL FORM

CONTRACTOR'S BID SCHEDULE
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BID
ITEM

EST.
QUANT.

UNIT
S

DESCRIPTION UNIT
PRICE

EXTENDED
TOTAL

SCHEDULE 1 -
SEWERS

LF  24" PVC SDR 35 sewer pipe all depths, A46
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF

VF 4' diameter sewer manholes including
excavation and backfill:
______________________________________
_____________________________Dollars and
______________________________ Cents per

VF

VF 5' diameter sewer manholes including
excavation and backfill:
______________________________________
_____________________________Dollars and
______________________________ Cents per

VF

EA Inverted Sewer Siphon inlet structure:
______________________________________
_____________________________Dollars and
______________________________ Cents per

EA

EA Inverted Sewer Siphon outlet structure:
______________________________________
_____________________________Dollars and
______________________________ Cents per

EA

EA * Remove sewer manholes including fill materials
and disposal of cone section and salvage of
frames and cover to DPW:
______________________________________
_____________________________Dollars and
______________________________ Cents per

EA *

CY * Furnish and Install Flowable Fill where directed:
______________________________________
_____________________________Dollars and
______________________________ Cents per

CY *
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LS Furnish and Install Temporary Bypass Pumping
including piping and maintenance of sewer
flows:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LS

1.14 1 LS Develop and maintain Health and Safety Plan:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LS

1.18 3,000 LF Video Inspection:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF

SUBTOTAL - SCHEDULE 1

SCHEDULE 2 -
DRAINS

LF 12" CPE pipe, all depths, including earth
excavation, fittings, backfill, and dewatering:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF

VF 4' diameter drain manhole including excavation
and backfill:
______________________________________
_____________________________Dollars and
______________________________ Cents per

VF

EA Furnish and install Storm Water Qualityunit:
______________________________________
_____________________________Dollars and
______________________________ Cents per

EA

SUBTOTAL - SCHEDULE 2

SCHEDULE 3 -
WATER
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LF 8" diameter ductile iron watermain including
earth excavation, fittings not paid for under
another item, backfill, and testing:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF

LF 16" diameter ductile iron watermain including
earth excavation, fittings not paid for under
another item, backfill, and testing:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF

LF 24" diameter ductile iron watermain sleeve
including earth
excavation:______________________________
________
_____________________________Dollars and
______________________________ Cents per

LF

LF * Furnish and install, 1" copper water service pipe
including earth excavation, backfill, insulation,
dewatering and testing:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF *

EA 8" gate valve assembly including earth
excavation, fittings not paid for under another
item, backfill, insulation, dewatering and testing:
______________________________________
_____________________________Dollars and
______________________________ Cents per

EA

EA 16" gate valve assembly including earth
excavation, fittings not paid for under another
item, backfill, insulation, dewatering and testing:
______________________________________
_____________________________Dollars and
______________________________ Cents per

EA

EA 16" Butterfly valve assembly including earth
excavation, fittings not paid for under another
item, backfill, insulation, dewatering and testing:
______________________________________
_____________________________Dollars and
______________________________ Cents per

EA
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SUBTOTAL - SCHEDULE 3

SCHEDULE 4 -
RESTORATION

TON Furnish and install 2-1/2" base course:
______________________________________
_____________________________Dollars and
______________________________ Cents per

TON

TON Furnish and install 1-1/2" wearing course:
______________________________________
_____________________________Dollars and
______________________________ Cents per

TON

TON Hot bituminous pavement, hand worked:
______________________________________
_____________________________Dollars and
______________________________ Cents per

TON

CY* Roadbed excavation:
______________________________________
_____________________________Dollars and
______________________________ Cents per

CY*

SY* Cold planing existing pavement:
______________________________________
_____________________________Dollars and
______________________________ Cents per

SY*

SY* Furnish and install construction fabric where
directed in accordance with the standard details:
______________________________________
_____________________________Dollars and
______________________________ Cents per

SY*

SY 4" concrete sidewalk (fiber reinforced):
______________________________________
_____________________________Dollars and
______________________________ Cents per

SY

LF Installation of vertical granite curb:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF

LF Reset vertical granite curb:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF

SUBTOTAL - SCHEDULE 4
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SCHEDULE 5 -
STRUCTURAL

CY * Sediment removal including disposal:
______________________________________
_____________________________Dollars and
______________________________ Cents per

CY *

LF * Additional foundation pile length (including
splices):
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF *

TON
*

Furnish and install General Riprap:
______________________________________
_____________________________Dollars and
______________________________ Cents per

TON
*

SUBTOTAL - SCHEDULE 5

SCHEDULE 6 - COMMON
LS Mobilization:

______________________________________
_____________________________Dollars and
______________________________ Cents per

LS

LS Vibration Monitoring:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LS

CY * Ledge removal including disposal:
______________________________________
_____________________________Dollars and
______________________________ Cents per

CY *

CY * Additional excavation (where ordered by
Engineer) (Minimum $5/C.Y., Maximum
$10/C.Y.):
______________________________________
_____________________________Dollars and
______________________________ Cents per

CY *

CY * Furnish and install crushed gravel:
______________________________________
_____________________________Dollars and
______________________________ Cents per

CY *
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EA Furnish and install light pole bases, lights,
wiring, conduit and electrifyl:
______________________________________
_____________________________Dollars and
______________________________ Cents per

EA

LF Furnish and install electical conduit including
earth excavation, fittings, backfill, coordination
with utility company, and dewatering:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF

CY * Furnish and install screened gravel:
______________________________________
_____________________________Dollars and
______________________________ Cents per

CY *

CY * Furnish and install bank-run gravel (where
ordered by Engineer) (Minimum $8/C.Y.,
Maximum $20/C.Y.):
______________________________________
_____________________________Dollars and
______________________________ Cents per

CY *

LS Prepare a Traffic Control Plan:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LS

UNIT Maintenance of Traffic in accordance with the
Traffic Control Plan including furnishing two
(2) portable message boards:
______________________________________
_____________________________Dollars and
______________________________ Cents per

UNIT

Allow Uniformed officer for traffic control:
______________________________________
_____________________________Dollars and
______________________________ Cents per

Allow

HRS
*

Uniformed flagger for traffic control:
______________________________________
_____________________________Dollars and
______________________________ Cents per

HRS
*
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LS Develop an erosion control and stormwater
pollution prevention plan (SWPPP) for approval
and obtain NPDES Construction permit:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LS

LS Implement and maintain approved erosion
control plan and SWPPP:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LS

LF * Remove and dispose of Asbestos Cement pipe,
all diameters including earth excavation,
backfill, disposal, and dewatering:
______________________________________
_____________________________Dollars and
______________________________ Cents per

LF *

Allow Geotechnical testing (field work only):
______________________________________
Dollars and
Cents per

Allow

SUBTOTAL - SCHEDULE 6

* Means Indeterminate Quantity.

Line
1

   TOTAL BID (Schedule 1 - 5)

      Name of
Contractor:

Date:

Notes to Bidders:

1. Award will be based on Engineers Estimate of Quantities and Contractor Bid for totals of Schedules
1 through 5.

Notes:
1.  All prices must be written in ink.  Prices must be written in words as well as figures for the
     entire proposal.  In case of discrepancy, the amount in words shall govern.
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2.  All prices given shall include items delineated in accordance with the Drawings, Specifications
     and Contract Documents, as well as any incidental items necessary to complete construction.

ALL 1 Allowance: Uniformed Police Officer Traffic Detail

$14,000.00
Fourteen Thousand Dollars and no cents

BASE Base Bid: Rail, concrete repair, etc.  See General Note #4.
dollars $______________

and  cents.

CITY OF PORTSMOUTH
MAPLEWOOD AVE CULVERT REPLACEMENT

TOTAL LUMP SUM BASE BID INCLUDING ALLOWANCE

dollars $______________

and  cents.

ALT#1
Alternate #1: Replace w-beam rail with galvanized rail
painted black.  See General Note #3.

dollars $______________

and  cents.

BID Bid: Hourly rate for traffic control Flagger
dollars $______________

and  cents per hour
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Total in Figures   $

In Words    $ ______

 The undersigned agrees that for extra work, if any, performed in accordance with the terms and
provisions of the Contract Documents, the bidder will accept compensation as stipulated therein.

Date

_____________________________
Company By:

Signature

_____________________________ Title:
Business Address

____________
City, State, Zip Code Telephone:

The Bidder has received and acknowledged Addenda No. through .

All Bids are to be submitted on this form and in a sealed envelope, plainly marked on the outside
with the Bidder's name and address and the Project name as it appears at the top of the Proposal
Form.

By:
Signature
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BID SECURITY BOND

(This format provided for convenience, actual Bid Bond is acceptable in lieu of, if compatible.)

KNOW ALL MEN BY THESE PRESENTS, that we the undersigned

_______________________________, as Principal, and

_______________________________, as Surety, are hereby

held and firmly bound unto _______________________________

IN THE SUM OF ____________________________________________

as liquidated damages for payment of which, well and truly to be made we hereby jointly and severally bind
ourselves, our heirs, executors, administrators, successors and assigns.

The condition of this obligation is such that whereas the Principal has submitted to the
___________________________  __________________________________________________________
A CERTAIN Bid attached hereto and hereby made a part hereof to enter into a contract in writing, hereinafter
referred to as the "AGREEMENT" and or "CONTRACT", for
__________________________________________________________
__________________________________________________________
__________________________________________________________

NOW THEREFORE,

    (a) If said Bid shall be rejected or withdrawn as
        provided in the INFORMATION FOR BIDDERS attached
        hereto or, in the alternative,

    (b) If said Bid shall be accepted and the Principal
        shall duly execute and deliver the form of
        AGREEMENT attached hereto and shall furnish the
        specified bonds for the faithful performance of
        the AGREEMENT and/or CONTRACT and for the payment
        for labor and materials furnished for the
        performance of the AGREEMENT and or CONTRACT,

then this obligation shall be void , otherwise it shall remain in full force and effect; it being expressly understood
and agreed that the liability of the Surety for any and all claims hereunder in no event shall exceed the amount of
this obligation.
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BID SECURITY BOND (continued)

The Surety, for value received, hereby agrees that the obligation of said surety and its bond shall be in no way
impaired or affected by any extensions of the time within such BID may be accepted, and said Surety does hereby
waive notice of any such extension.

IN WITNESS WHEREOF, the parties hereto have duly executed

this bond on the ________________ day of __________, 20__.

                                 _____________________L.S.
                                 (Name of Principal)

(SEAL)

                        BY _______________________________

                        __________________________________
                        (Name of Surety)

                        BY _______________________________
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STATEMENT OF BIDDER'S QUALIFICATIONS

All questions must be answered and the data given must be clear and comprehensive.  This statement must be
notarized.  Add separate sheets if necessary. This statement to be submitted with Bid.

1. Name of Bidder

2. Permanent Main Office Address

3. Form of Entity

4. When Organized

5. Where Organized

6. How many years have you been engaged in the contracting business under your present name; also state
names and dates of previous firm names, if any.

7. Contracts on hand; (schedule these, showing gross amount of each contract and the approximate anticipated
dates of completion).

8. General character of work performed by your company.

9. Have you ever failed to complete any work awarded to you? _____(no)____(yes).  If so, where and why?

10. Have you ever defaulted on a contract?
_____(no)_____(yes).  If so, where and why?

11. Have you ever failed to complete a project in the time allotment according to the Contract Documents?
_______(no)_____(yes).  If so, where and why?

12. List your last 10 contracts of $200,000 or more recently performed, stating:

A. the approximate cost for each

B. the nature of the work

C. the month and year completed

If the Bidder has performed fewer than 10 contracts of $200,000 or more, provide all project history since the
date of the organization or the last three years.

13. List your major equipment available for this contract.

14. List your key personnel such as project superintendent and foremen available for this contract.
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STATEMENT OF BIDDERS QUALIFICATIONS (continued)

15. List any subcontractors whom you would expect to use for the following
(unless this work is to be done by your own organization).
a. Guardrail Installation ______________________________
b.  Concrete Repairs _________________________

16. With what banks do you do business?

a.  Do you grant the Owner permission to contact this/these institutions?
____(yes) ___(no).

b.  Latest Financial Statements, certified audited if available, prepared by an independent certified public
accountant, must be attached and Certified Audited Statement are preferred.  Internal statements may be attached
only if independent statements were not prepared.

Dated at _______________ this ________ day of ________, 20___.

                                 ____________________________
                                 Name of Bidder

        BY_______________________________

                      TITLE_______________________________

State of__________________

County of____________________

____________________________being duly sworn, deposes and

says that the bidder is _____________of___________________________
                                  (Name of Organization)

and answers to the foregoing questions and all statements contained therein are true and correct.

           Sworn to before me this ____day of ______, 20__.

                                ______________________
                                      Notary of Public

My Commission expires_______________
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AUTHORIZATION AND RELEASE

As part of the Bid, the Bidder shall execute and submit the Authorization and Release set forth below:

By submitting this Bid, Bidder authorizes Owner, Engineer, and their employees and agents to make such inquiries

as they deem necessary to determine whether Bidder’s qualifications are satisfactory.  Bidder hereby agrees to

release and hold harmless Owner, Engineer and any person or entity requested to respond to Owner or Engineer

regarding Bidder’s qualifications from any and all claims and causes of action related to such inquiries, including

without limitation actions for defamation, slander or interference with contractual relations.

Bidder: ____________________________________

By:       ____________________________________

Name:  ____________________________________
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CONTRACT AGREEMENT

MAPLEWOOD AVE CULVERT REPLACEMENT

THIS AGREEMENT made as of the XXth day of XX in the year XXXX, by and between the
City of Portsmouth, New Hampshire (hereinafter call the Owner) and XXXXXXXX (hereinafter
called the Contractor),

WITNESSETH; that the Owner and Contractor, in consideration of the mutual covenants
hereinafter set forth, agree as follows:

ARTICLE I- Work - The Contractor shall perform all work as specified or indicated in the
Contract Documents for the completion of the Project.  The Contractor shall provide, at his
expense, all labor, materials, equipment and incidentals as may be necessary for the expeditious
and proper execution of the Project.

ARTICLE II - ENGINEER - The Director of Public Works or his authorized representative will
act as Engineer in connection with completion of the Project in accordance with the Contract
Documents.

ARTICLE III - CONTRACT TIME - Work will commence and be completed in accordance
with the Notice to Proceed.

ARTICLE IV - CONTRACT PRICE - Owner shall pay Contractor for pavement repair for only
those roads designated for repair by Owner.  Owner makes no representation that it will
undertake all the pavement repairs estimated in the bid proposal form. Contractor will be paid
only for work performed in accordance with the Contract Documents as shown under item prices
in the Bid Proposal.

ARTICLE V - PAYMENT - Partial payments will be made in accordance with the Contract
Documents.  Upon final acceptance of the work and settlement of all claims, Owner shall pay the
Contractor the unpaid balance of the Contract Price, subject to additions and deductions provided
for in the Contract Documents.

ARTICLE VI - RETAINAGE - To insure the proper performance of this Contract, the Owner
shall retain certain amounts in the percentage of the Contract Price and for the time specified as
provided in the Contract Documents.

ARTICLE VII - LIQUIDATED DAMAGES - In event the Contractor fails to successfully
execute the work within the specified contract time the Owner shall assess the Contractor
liquidated damages in the amount of one hundred dollars ($100) for each calendar day beyond
the specified completion date for each section of work. Liquidated damages shall be deducted
from the Contract Price prior to final payment of the Contractor.
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CONTRACT AGREEMENT (continued)

ARTICLE VIII – CONTRACT DOCUMENTS – The Contract Documents which comprise the
contract between Owner and Contractor are attached hereto and made a part hereof and consist
of the following:

8.1 This Agreement
8.2 Contractor’s Bid and Bonds
8.3 Notice of Award, Notice to Proceed
8.4 Instruction to Bidders
8.5 General Requirements, Control of Work, Temporary Facilities, Measurement and

Payment, Standard Specifications, Special Requirements, Utilities and Drawings
8.6 Insurance Requirements
8.7 Technical Specifications
8.8 Drawings
8.9 Special Provisions
8.10 Any modifications, including change orders, duly delivered after execution of this

Agreement.

ARTICLE IX – TERMINATION FOR DEFAULT – Should contractor at any time refuse,
neglect, or otherwise fail to supply a sufficient number or amount of properly skilled workers,
materials, or equipment, or fail in any respect to prosecute the work with promptness and
diligence, or fail to perform any of its obligations set forth in the Contract, Owner may, at its
election, terminate the employment of Contractor, giving notice to Contractor in writing of such
election, and enter on the premises and take possession, for the purpose of completing the work
included under this Agreement, of all the materials, tools and appliances belonging to Contractor,
and to employ any other persons to finish the work and to provide the materials therefore at the
expense of the Contractor.

 ARTICLE X – INDEMNIFICATION OF OWNER – Contractor will indemnify Owner against
all suits, claims, judgments, awards, loss, cost or expense (including without limitation attorneys
fees) arising in any way out of the Contractor’s negligent performance or non-performance of its
obligations under this Contract. Contractor will defend all such actions with counsel satisfactory
to Owner at its own expense, including attorney’s fees, and will satisfy any judgment rendered
against Owner in such action.

ARTICLE XI – PERMITS – The Contractor will secure at its own expense, all permits and
consents required by law as necessary to perform the work and will give all notices and pay all
fees and otherwise comply with all applicable City, State, and Federal laws, ordinances, rules
and regulations.

ARTICLE  XII – INSURANCE – The Contractor shall secure and maintain, until acceptance of
the work, insurance with limits not less than those specified in the Contract.

ARTICLE XIII – MISCELLANEOUS –

A.  Neither Owner nor Contractor shall, without the prior written consent of the other,
assign, sublet or delegate, in whole or in part, any of its rights or obligations under any
of the Contract Documents; and, specifically not assign any monies due, or to become
due, without the prior written consent of Owner.



DRAFT Bid #xx-xx Maplewood Ave Culvert Replacement

Page 26

DRAFT

CONTRACT AGREEMENT (continued

B.  Owner and Contractor each binds himself, his partners, successors, assigns and legal
representatives, to the other party hereto in respect to all covenants, agreements and
obligations contained in the Contract Documents.

C. The Contract Documents constitute the entire Agreement between Owner and
Contractor and may only be altered amended or repealed by a duly executed written
instrument.

D.  The laws of the State of New Hampshire shall govern this Contract without reference
to the conflict of law principles thereof.

E. Venue for any dispute shall be the Rockingham County Superior Court unless the
parties otherwise agree.

IN WITNESS WHEREOF, the parties hereunto executed this

AGREEMENT the day and year first above written.

BIDDER:

BY:___________________________

TITLE:____________________________

CITY OF PORTSMOUTH, N.H.

BY:___________________________
John P. Bohenko

TITLE: City Manager
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NOTICE OF INTENT TO AWARD

Date:

TO:

IN AS MUCH as you were the low responsible bidder for work entitled:

MAPLEWOOD AVE CULVERT REPLACEMENT PROJECT

You are hereby notified that the City intends to award the aforesaid project to you.

Immediately take the necessary steps to execute the Contract and to provide required bonds and proof of insurance
within ten (10) calendar days from the date of this Notice.

Prior to starting work you must deliver to the Owner certificates of insurance and bonds which you are required to
purchase and maintain in accordance with the Contract Documents.  The City reserves the right to revoke this Notice
if you fail to take the necessary steps to execute this Contract.

City of Portsmouth
Portsmouth, New Hampshire

Judie Belanger,
Finance Director
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NOTICE TO PROCEED

DATE:

PROJECT: MAPLEWOOD AVE CULVERT REPLACEMENT PROJECT

TO:

YOU ARE HEREBY NOTIFIED TO COMMENCE WORK IN ACCORDANCE

WITH THE AGREEMENT DATED, ON OR

BEFORE_____________________________________ AND THE DATE OF COMPLETION OF ALL WORK

SHALL BE (either xxxxxxxx xx, xxxx or xxxxxxxx xx, xxxx to be determined by the City and Contractor based
on Part 1-4 of the General Requirements) .

                                  CITY OF PORTSMOUTH, N.H.

________________________
                                  BY: Steven F. Parkinson, PE

                               TITLE: Public Works Director

ACCEPTANCE OF NOTICE

RECEIPT OF THE ABOVE NOTICE TO
PROCEED IS HEREBY ACKNOWLEDGED BY

_________________________________

This the ______day of_______________ 20__

By:_________________________________

Title:______________________________
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CHANGE ORDER
_____________________________________________________________

Change Order # 1 Date of Issuance:

Owner: CITY OF PORTSMOUTH, N.H

Contractor:
________________________________________________________________________
You are directed to make the following changes in the
Contract Documents:

Description:

Purpose of Change Order:

Attachments:
________________________________________________________________________

CHANGE IN CONTRACT PRICE CHANGE IN CONTRACT TIME

Original Contract Price: Original Completion Date:
$
_________________________________ _______________________________________

Contract Price prior to this Contract Time prior to this
Change Order: Change Order:
$
______________________________ _________________________________________

Net Increase of Net Increase or Decrease of
this Change Order: this Change Order:
$
______________________________ __________________________________________

Contract Price with all Contract Time with all
approved Change Orders: approved Change Orders:
$
_______________________________ _________________________________________
RECOMMENDED: APPROVED: APPROVED:

by______________ by______________ by______________ by______________

PW Director City Finance City Manager Contractor
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LABOR AND MATERIAL PAYMENT BOND

(This format provided for convenience, actual Labor and Material Bond is acceptable in lieu, if compatible)

                                  Bond Number ____________

KNOW ALL MEN BY THESE PRESENTS:

that ________________________________________________________________________

as Principal, hereinafter called Contractor, and _________________________________ (Surety Company) a
corporation organized and existing under the laws of the State of

________________________ and authorized to do business in the State of New Hampshire hereinafter called
Surety, are held and firmly bound unto the City of Portsmouth, N.H. Obligee, hereinafter called Owner, for the use
and benefit of claimants as herein below defined, in the

amount of _____________________ Dollars ($_____________), for the payment whereof Principal and Surety bind
themselves, their heirs, executors, administrators, successors and assigns, jointly and severally, firmly by these
presents.

WHEREAS, Principal has by written agreement dated _____________________ entered into a

contract with Owner for ___________________________________________ in accordance with drawings and
specifications prepared by the Public Works Department, 680 Peverly Hill Road, Portsmouth, N.H. 03801, which
contract is by reference made a part hereof, and is hereinafter referred to as the Contract.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that the Principal shall promptly make
payment to all claimants as hereinafter defined, for all labor and material used or reasonably required for use in the
performance of the Contract and for the hire of all equipment, tools, and all other things contracted for or used in
connection therewith, then this obligation shall be void, otherwise it shall remain in full force and effect, subject
however, to the following conditions:

(1) A claimant is defined as one having a direct contract with the Principal or, with a subcontractor of the
Principal for labor, material, equipment, or other things used or reasonably required for use in the performance of
the Contract. "Labor and material" shall include but not be limited to that part of water, gas, power, light, heat, oil
and gasoline, telephone service or rental of equipment applicable to the Contract.

(2) The above named Principal and Surety hereby jointly and severally agree with the Owner  that every
claimant as herein defined, who has not been paid in full before the expiration of a period of ninety (90) days after
the date on which the last of such claimant's work or labor was done or performed, or materials were furnished by
such a claimant, may sue on this bond for the use of such claimant, prosecute the suit by final judgment for such
sum or sums as may be
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LABOR AND MATERIAL PAYMENT BOND (continued)

justly due claimant, and have execution thereon. The Owner shall not be liable for the payment of any such suit or
any costs or expenses of any such suit, and principal and surety shall jointly and severally indemnify, defend and
hold the Owner harmless for any such suit, costs or expenses.

(3) No suit or action shall be commenced hereunder by any claimant:

(a) Unless Claimant, other than one having a direct contract with the Principal, shall have given notice to all
the following:

The Principal, the Owner and the Surety above named, within six (6) calendar months after such claimant did or
performed the last of the work or labor, or furnished the last of the materials for which said claim is made, stating
with substantial accuracy the amount claimed and the name of the party to whom the materials were furnished, or
for whom the work or labor was done or performed. Such notice shall be served by mailing the same by registered
mail or certified mail, postage prepaid, in an envelope  addressed to the Principal, Owner, and Surety, at any place
where an office is regularly maintained for the transaction of business, or served in any manner in which legal
process may be served in the State of New Hampshire save that such service need not be made by a public officer.

(b) After the expiration of one (1) year following the date on which Principal ceased all work on said
contract, it being understood , however, that if any limitation embodied in this bond is prohibited by any law
controlling the construction hereof, such limitation shall be deemed to be amended so as to be equal to the minimum
period of limitation permitted by such law.

(c) Other than in a State court of competent jurisdiction in and for the county or other political subdivision of
the State in which the project, or any part thereof, is situated, or in the United States District Court for the district in
which the project, or any part thereof, is situated, and not elsewhere. (4) The amount of this bond may be reduced by
and to the extent of any payment of payments made in good faith hereunder, inclusive of the payment by Surety of
mechanics' liens which may be filed on record against said improvement, whether or not claim for the amount of
such lien by presented under and against this bond.

Signed and sealed this ____________ day of _______________, 20____.  In the presence of:

_____________________________ BY: ________________________
(Witness)  (Principal)  (Seal)

                                  ________________________
                                  (Surety Company)

_____________________________ BY: ________________________
(Witness) (Title)   (Seal)
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LABOR AND MATERIAL PAYMENT BOND (continued)

Note:
If the Principal (Contractor) is a partnership, the Bond should be signed by each of the partners.

If the Principal (Contractor) is a corporation, the Bond should be signed in its correct corporate name by its duly
authorized Officer or Officers.

If this bond is signed on behalf of the Surety by an attorney-in-fact, there should be attached to it a duly certified
copy of his Power of Attorney showing his authority to sign such Bonds.

There should be executed an appropriate number of counterparts of the bond corresponding to the number of
counterparts of the Agreement.
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MAINTENANCE BOND

At the Owner’s election, a maintenance bond may be substituted for retainage at the completion of the project.  If
theOwner permits a maintenance bond, it shall be in the amount of Twenty Percent (20%) of the contract price
with a corporate surety approved by the Owner.  Such bond shall be provided at the time of Contract completion and
shall guarantee the repair of all damage due to faulty materials or workmanship provided or done by the Contractor.
This guarantee shall remain in effect for a period of one year after the date of final acceptance of the job by the
Owner.
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CONTRACTOR'S AFFIDAVIT

STATE OF ______________________________:

COUNTY OF _____________________________:

Before me, the undersigned, a ______________________________________
                                       (Notary Public, Justice of the Peace)

in and for said County and State personally appeared, ___________________________
                                   (Individual, Partner, or duly authorized representative of Corporate)

who, being duly sworn, according to law deposes and says that the cost of labor, material, and

equipment and outstanding claims and indebtedness of whatever nature arising out of the

performance of the Contract between

CITY OF PORTSMOUTH, NEW HAMPSHIRE

and ______________________________________________________
                    (Contractor)

of _______________________________________________________

Dated: ________________________

has been paid in full for Construction of: MAPLEWOOD AVE CULVERT REPLACEMENT PROJECT

________________________
(Individual, Partner, or
duly authorized
representative of
Corporate Contractor)

Sworn to and subscribed
before me this ________day
of ________________ 20____

__________________________
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CONTRACTOR'S RELEASE

KNOW ALL MEN BY THESE PRESENTS that

_______________________________________________(Contractor) of _____________________, County of

_______________________________and State of ___________________________________________________

does hereby acknowledge that____________________________________________________(Contractor)

has on this day had, and received from the CITY OF PORTSMOUTH NEW HAMPSHIRE, final and completed

payment for the Construction of:

MAPLEWOOD AVE CULVERT REPLACEMENT PROJECT

NOW THEREFORE, the said __________________________________

            (Contractor)
for myself, my heirs, executors, and administrators) (for itself, its successors and assigns)
do/does by these presents remise, release, quit-claim and forever discharge the City of
Portsmouth, New Hampshire, its successors and assigns, of and from all claims and demands
arising from or in connection with the said Contract dated ________________, and of and from
all, and all manners of action and actions, cause and causes of action and actions, suits, debts,
dues, duties, sum and sums of money, accounts, reckonings, bonds, bills, specifications,
covenants, contracts, agreements, promises, variances, damages, judgments, extents, executions,
claims and demand, whatsoever in law of equity, or otherwise, against the City of Portsmouth,
New Hampshire, its successors and assigns, which (I, my heirs, executors, or administrators) (it,
its successors and assigns) ever had, now have or which (I, my heirs, executors, or
administrators) (it, its successors and assigns) hereafter can shall or may have, for, upon or by
reason of any matter, cause, or thing whatsoever; from the beginning of record time to the date of
these presents.

IN WITNESS WHEREOF,
                            Contractor:

___________________________________               By:_______________________________
print name of witness:_________________                Its Duly Authorized __________________

Dated: _____________
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INSURANCE REQUIREMENTS

Insurance shall be in such form as will protect the Contractor from all claims and liabilities for damages for bodily
injury, including accidental death, and for property damage, which may arise from operations under this contract
whether such operation by himself or by anyone directly or indirectly employed by him.

AMOUNT OF INSURANCE
A) Comprehensive General Liability:

Bodily injury or Property Damage -  $2,000,000
Per occurrence and general aggregate

B) Automobile and Truck Liability:
Bodily Injury or Property Damage - $2,000,000
Per occurrence and general aggregate

Additionally, the Contractor shall purchase and maintain the following types of insurance:

A) Full Workers Comprehensive Insurance coverage for all people employed by the Contractor to perform work
on this project.  This insurance shall at a minimum meet the requirements of the most current laws of the
State of New Hampshire.

B) Contractual Liability Insurance coverage in the amounts specified above under Comprehensive General
Liability.

C) Product and Completed Operations coverage to be included in the amounts specified above under
Comprehensive General Liability.

D) If the work requires the use of marine equipment and/or vehicles, marine insurance in commercially
reasonable amounts may be required.

ADDITIONAL INSURED

All liability policies (including any excess policies used to meet coverage requirements) shall include the City of
Portsmouth, New Hampshire as named Additional Insured.

1) The contractor's insurance shall be primary in the event of a loss.
2) The Additional Insured endorsement must include language specifically

stating that the entity is to be covered for all activities performed by, or on
behalf of, the contractor, including the City of Portsmouth's general
supervision of the contractor.

3) City of Portsmouth shall be listed as a Certificate Holder.  The City shall be
identified as follows:

City of Portsmouth
Attn: Legal Department
1 Junkins Avenue
Portsmouth, NH  03801
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GENERAL REQUIREMENTS

PART 1 - SUMMARY

1.1 SCOPE OF WORK

A. The proposed work for this project includes replacement of existing corrugated steel
barrel stone arch culvert with a new three barrel pre-cast concrete arched culvert.

1.2 LIMITS OF WORK

A. The project will begin at approximately the intersection Maplewood and Raynes
Avenue including the existing causeway across the North Mill Pond and ending at the
end of the first lot on the North side of Maplewood Avenue.

1.3 SURVEY/CONSTRUCTION

A. Only an existing conditions ground survey has been completed for this project.  The
Contractor shall field verify all dimensions within the project area and should be
prepared to make any adjustments as required to perform the work and properly fit the
new work to the project limits.

1.4 TIME

A. The Contractor may choose from two work windows within which to complete all work at the
project site considered under this Contract.  The first window is to complete all work at the
project site contemplated under this contract between xxxxxxxx xx, xxxx and xxxxxxxx xx,
xxxx.  The second window is to complete all work at the project site contemplated under this
contract between xxxxxxxx xx, xxxx and xxxxxxxx xx, xxxx.

The work window chosen by the Contractor will have no bearing on award of the
contract.

1.4 INTENT OF CONTRACT

A. The intent of the Contract is to provide for the construction and completion in every
detail of the work described.
1. The Contractor shall furnish all labor, materials, equipment, tools, transportation

and supplies required to complete the work in accordance with the terms of the
Contract.

2. The Contractor shall be required to conform to the intent of the plans and specifications.
No extra claims shall be allowed for portions of the work not specifically addressed in the
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plans and specifications but required to produce a whole and complete project, such work
will be considered subsidiary to the bid items.

1.5 INCIDENTAL WORK

A. Incidental work items for which separate payment is not measured includes, but is not
limited to, the following items:

1. Clean up
2. Construction Signs
3. Mobilization
4. Restoration of property
5. Cooperation with other contractors, abutters and utilities.
6. Accessories and fasteners or components required to make items paid for under

unit prices or lump sum items complete and functional.
7. As the project is bid as a Lump Sum, it is expected that the submitted bid will

include all work as noted on the plans or reasonably inferred to be necessary for a
complete project.

1.6 ALTERATION OF PLANS OR OF CHARACTER OF WORK

A. The Owner reserves the right, without notice to Surety, to make such alterations of the
plans or of the character of the work as may be necessary or desirable to complete fully
and acceptably the proposed construction; provided that such alterations do not increase
or decrease the contract cost.  Within these cost limits, the alterations authorized in
writing by the Owner shall not impair or affect any provisions of the Contract or bond
and such increases or decreases of the quantities as a result from these alterations or
deletions of certain items, shall not be the basis of claim for loss or for anticipated
profits by the contractor.  The contractor shall perform the work as altered at the
contract unit price or prices.

GENERAL REQUIREMENTS (continued)

1.7 EXTRA WORK ITEMS

A. Extra work shall be performed by the Contractor in accordance with the specifications
and as directed, and will be paid for at a price as provided in the Contract documents or

B. if such pay items are not applicable than at a price negotiated between the contractor
and the Owner or at the unit bid price.
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C. If the Owner determines that extra work is to be performed, a change order will be
issued.

1.8 CHANGE ORDERS

A. The Owner reserves the right to issue a formal change order for any increase, decrease,
deletion, or addition of work or any increase in contract time or price.

B. The contractor shall be required to sign the change order and it shall be considered as
part of the Contract documents.

1.9 FINAL CLEAN UP

A. Before acceptance of the work, the contractor shall remove from the site all machinery,
equipment, surplus materials, rubbish, temporary buildings, barricades and signs.  All
parts of the work shall be left in a neat and presentable condition.  On all areas used or
occupied by the contractor, regardless of the contract limits, the bidder shall clean-up all
sites and storage grounds.

B. The items prescribed herein will not be paid for separately, but shall be paid for as part
of the total contract price.

1.10 ERRORS AND INCONSISTENCY IN CONTRACT DOCUMENTS

A. Any provisions in any of the Contract Documents that may be in conflict with the
paragraphs in these General Requirements shall be subject to the following order of
precedence for interpretation.

1. Technical Specifications will govern General Requirements
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GENERAL REQUIREMENTS (continued)

PART 2 - CONTROL OF WORK

2.1 AUTHORITY OF ENGINEER

A. All work shall be done under supervision of the Engineer and to his satisfaction. The
Engineer will decide all questions which may arise as to the quality and acceptability of
materials furnished and work performed and as to the rate of progress of the work; all
questions that may arise as to the interpretation of the plans and specifications; and all
questions as to the acceptable fulfillment of the Contract by the Contractor.

B. The Engineer will have the authority to suspend the work wholly or in part for such
periods as he may deem necessary due to the failure of the Contractor to correct
conditions unsafe for workers or the general public; for failure to carry out provisions of
the Contract; for failure to carry out orders; for conditions considered unsuitable for the
prosecution of the work, including unfit weather; or for any other condition or reason
deemed to be in the public interest.  The Contractor shall not be entitled any additional
payments arising out of any such suspensions.

C. The Owner reserves the right to demand a certificate of compliance for a material or
product used on the project.  When the certificate of compliance is determined to be
unacceptable to the Engineer the Contractor may be required to provide engineering and
testing services to guarantee that the material or product is suitable for use in the
project, at its expense (see Sample of Certificate of Compliance).

D. The Contractor shall plan paving operations so that the Engineer will have sufficient
advanced notification to provide the necessary inspection and testing.  Sufficient
notification will be considered 48 hours.
1. In the event that paving is suspended, the 48 hour notification shall be required

again before restarting the paving operations unless otherwise agreed by the
Engineer.

2. Consistent notification of paving intent without actually paving will result in the
following actions:
a. First offense – verbal warning
b. Second offense – written warning
c. Third and subsequent – liquidated damages will be charged for one working

day.

2.2 REMOVAL OF UNACCEPTABLE AND UNAUTHORIZED WORK

A. If the City determines that non-conforming work substantially conforms to the Contract, the
City may accept the non-conforming work provided that the City may require a credit to the
City to be deducted from amounts otherwise due the Contractor.  If the City and
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GENERAL REQUIREMENTS (continued)

Contractor cannot agree to the amount of the credit, the work shall be unacceptable
work.

B. The Contractor shall remove, replace, or otherwise correct all unacceptable work as
directed by the City at the expense of the Contractor, without cost or liability to the
City.

C. Prior to Final Acceptance and upon written order by the City, the Contractor shall
remove or uncover unauthorized work.  After examination, the Contractor shall rebuild
the uncovered work to a condition conforming to the Contract at the expense of the
Contractor and without cost or liability to the City.  Any delay arising from
unauthorized work shall be an inexcusable delay.

D. Prior to Final Acceptance and upon written order by the City, the Contractor shall
uncover un-inspected work.  After examination, the Contractor shall rebuild the
uncovered work to a condition conforming to the Contract.
1. If the City determines that the un-inspected work is acceptable, the uncovering,

removing, and rebuilding will be paid for as extra work and any delay resulting
there from shall be an excusable delay.

2. If the City reasonably determines that the un-inspected work is unacceptable, the
uncovering, removing, and rebuilding shall be at the Contractor’s expense and
any delay resulting there from shall be an inexcusable delay.

2.3 PROTECTION AND RESTORATION OF PROPERTY AND LANDSCAPES

A. The Contractor shall use every precaution to prevent injury or damage to wires, poles,
or other property of public utilities; trees, shrubbery, crops, and fences along and
adjacent to the right-of-way, all underground structures such as pipes and conduits,
within or outside of the right-of-way; and the Contractor shall protect and carefully
preserve all property marks until an authorized agent has witnessed or otherwise
referenced their location.

B. The Contractor shall be responsible for all damage or injury to property of any
character, during the prosecution of the work, resulting from any act, omission, neglect,
or misconduct in his manner or method of executing the work, or at any time due to
defective work or materials, and said responsibility will not be released until the project
shall have been completed and accepted.
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C. When or where any direct or indirect damage or injury is done to public or private
property by or on account of any act, omission, neglect, or misconduct in the execution
of the work, or as a result of the failure to perform work by the Contractor, the

Contractor shall restore, at its own expense, such property to a condition similar or equal to that
existing before such damage or injury was done, by repairing rebuilding, or otherwise restoring as
may be directed, or the Contractor shall make good such damage or injury in an acceptable manner.

D. The Contractor shall be responsible for the preservation of all trees on the project which
are not called to be removed.  Any trees damaged by the Contractor's operations shall be
repaired using approved tree dressing or paint in accordance with the appropriate
provisions of Section 650-658 inclusive of the NHDOT Standard Specifications.
Damaged trees must be replaced if so determined by the City Arborist, in his or her sole
discretion.

E. If the Contractor fails to repair, rebuild or otherwise restore such property as may be
deemed necessary, the Owner, after 48 hours notice, may proceed to do so, and the cost
thereof may be deducted from any money due or which may become due the Contractor
under the contract.

F. It is the intent of the Parties that the Contractor preserve, to as great an extent as
possible, the natural features of the site.

2.4 MAINTENANCE DURING CONSTRUCTION

A. The Contractor shall maintain the work during construction and until the project is
accepted.  This maintenance shall constitute continuous and effective work prosecuted
day by day, with adequate equipment and workers to ensure that the structure is kept in
satisfactory conditions at all times.

2.5 SAFETY PRECAUTIONS

A. Upon commencement of work, the Contractor shall be responsible for initiating,
maintaining and supervising all safety precautions necessary to ensure the safety of
employees on the site, other persons who may be affected thereby, including the public,
and other property at the site or adjacent thereto.

B. During the progress of the Work Contractor shall keep the Site and other areas free
from accumulations of waste materials, rubbish, and other debris. Removal and
disposal of such waste materials, rubbish, and other debris shall conform to applicable
Laws and Regulations.
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C. At the end of each working day, the construction site shall be left in a safe and orderly
manner.  All materials and equipment on site that have not been incorporated into the
work shall be placed in secured areas outside the traveled way and off private property,
unless the Contractor has obtained agreements with said property owners for storage of
materials and equipment.  Portions of the work which are in progress shall be protected
to avoid damage to the work and/or protect pedestrians and vehicles utilizing the project
area.

2.6 PERMITS

A. It will be the responsibility of the Contractor to obtain all permits required for the
operation of equipment in, or on, all city streets and public ways.

2.7 MAINTENANCE AND PROTECTION OF TRAFFIC

A. The Contractor shall schedule such police officers or other traffic control personnel as
the Engineer deems necessary for the direction and control of traffic within the project
site.

B. An Allowance has been included on the Proposal Form that is intended to be sufficient
to cover the payment of police officers used for the direction and control of traffic for
the project duration.  The Contractor shall be responsible for the scheduling, direction
and supervision of Traffic Officers.

C. A line item is included on the Proposal Form to receive a hourly rate bid for the use of
flaggers for direction and control of traffic.  This line item is included in the event that
police officers are not required by the City.

D. At least one lane, shall be maintained between 7 A.M. and 7 P.M. unless approved by
the Engineer.  The maximum work zone in the restricted lane shall not exceed 200 feet
unless waived by the City.

E. The Contractor shall be responsible to insure the safe passage of pedestrians thru the
work area at all times.  At least one (1) pedestrian access shall be provided at all times.

F. The Contractor is responsible for developing a traffic maintenance and signing plan and
must get approval from the Engineer before any construction begins.  Guidelines for the
construction and erection of barricades, warning signs, etc. may be found in the most
recent edition of "Manual on Uniform Traffic Control Devices for Streets and
Highways".
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2.8 BARRICADES AND WARNING SIGNS

A. The Contractor shall provide, erect and maintain all necessary barricades, suitable and
sufficient lights, danger signals, signs and other traffic control devices, and shall take all
necessary precautions for the protection of the work and safety of the public.

B. The Contractor shall be held responsible for all damage to the work due to any failure of the
warning devices to properly protect the work from the traffic, pedestrians or other causes.

C. Roadway closed to traffic shall be protected by effective barricades.
1. Obstructions shall be illuminated during hours of darkness.
2. Suitable warning signs shall be provided to control and direct traffic in a proper

manner, as approved by the engineer.

D. The work prescribed herein will not be paid for separately but will be paid for as part of
the Contract Price unless specifically appearing as a bid item.

2.9 TRAFFIC SIGNS

A. All existing traffic signs which are to be removed during construction shall be carefully
dismounted and the posts removed and shall be stacked in an area approved by the City
Engineer.  The Contractor shall protect the signs from damage while in his possession
and shall repair, at no additional cost to the City, any damages caused by his operations.

B. Stop signs are to be maintained at their original locations at all times during the
progress of the work.

C. Prior to the start of any construction work, the Contractor and Engineer shall prepare a
mutually acceptable inventory of all signs within the project limits which shall be used
as a guide for replacement should signs be removed for construction purposes.  The
signs shall be inventoried by station location and approximate offset, legend of sign and
post.

D. This work shall be considered as subsidiary obligation of the contract for which no
specific payment will be made.  All signs shall conform to the MUTCD.

2.10 LIMITATION OF OPERATIONS

A. The Contractor shall conduct the work at all times in such a manner and in such
sequence as will assure the least interference with traffic.
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B. The Contractor shall not open up work to the prejudice or detriment of work already
started.

C. The Engineer may require the Contractor to finish a section on which work is in
progress before work is started on any additional sections, if finishing such section is
essential to public convenience.
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PART 3 - TEMPORARY FACILITIES

3.1 STORAGE FACILITIES

A. The Contractor shall not store materials or equipment in a public right-of-way beyond
the needs of one working day.  Equipment and materials shall be stored in an approved
location.

B. The Contractor shall protect all stored materials from damage by weather or accident
and shall insure adequate drainage at and about the storage location.

C. Prior to final acceptance of the work all temporary storage facilities and surplus stored
materials shall be removed from the site.

3.2 SANITARY FACILITIES

A. The Contractor shall provide for toilet facilities for the use of the workers employed on
the work.

B. Temporary toilet facilities may be installed provided that the installation and
maintenance conform with all State and local laws, codes, regulations and ordinances
governing such work.  They shall be properly lit and ventilated, and shall be kept clean
at all times.

C. Prior to final acceptance of the work all temporary toilet facilities shall be removed
from the site.

3.3 TEMPORARY WATER

A. The Contractor shall make all arrangements with the local water department for
obtaining water connections to provide the water necessary for construction operations
and shall pay all costs.

3.4 TEMPORARY ELECTRICITY

A. The Contractor shall make all arrangements with the Public Service Company for
obtaining electrical connections to provide the electrical power necessary for
construction operations and security lighting and shall pay all electrical connection and
power costs.

B. The Contractor shall be responsible for obtaining an electrical permit from the City
Electrical Inspector.
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PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT OF QUANTITIES

A. All work completed under the contract will be measured according to the United States
standard measure.

B. The method of measurement and computations to be used in determination of quantities
of material furnished and of work performed under the contract will be those methods
generally recognized as conforming to good engineering practice.  Unless otherwise
stated all quantities measured for payment shall be computed or adjusted for "in place"
conditions.

C. Unless otherwise specified, longitudinal measurements for area computations will be
made horizontally, and no deductions will be made for individual fixtures having an
area of 9 square feet or less.  Unless otherwise specified, transverse measurements for
area computations will be the dimensions shown on the plans or ordered in writing.

D. Structures will be measured according to lines shown on the plans or as ordered unless
otherwise provided for elsewhere in the specifications.

E. In computing volumes of excavation, embankment, and borrow, the average end area
method will be used.  Where it is impracticable to measure by the cross-section method,
acceptable methods involving three-dimensional measurement may be used.  When
measurement of borrow in vehicles is permitted, the quantity will be determined as 80
percent of the loose volume.

F. In computing volumes of concrete, stone and masonry, the prismoidal method will be
used. The term "ton" will mean the short ton consisting of 2,000 pounds avoirdupois.

G. Except as specified below, all materials that are measured or proportioned by weight
shall be weighed on scales which the Contractor has had sealed by the State or by a
repairman registered by the Commissioner of Agriculture.  All weighing shall be
performed in a manner prescribed under the Rules and Regulations of the Bureau of
Weights and Measures of the New Hampshire Department of Agriculture.

H. Weighing of materials on scales located outside New Hampshire will be permitted for
materials produced or stored outside the state, when requested by the Contractor and
approved.  Out-of-state weighing in order to be approved, must be performed by a
licensed public weigh master or a person of equal authority in the state concerned on
scales accepted in the concerned state.
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I. Each truck used to haul material being paid for by weight shall bear a plainly legible
identification mark, and if required, shall be weighed empty daily at such times as
directed.

J. When material is weighed, the individual weight slips, which shall be furnished by the
Contractor, for trucks, trailers, or distributors, shall show the following information: the
date; the project; the material or commodity; the dealer or vendor; the Contractor or
Subcontractor; the location of the scales; the vehicle registration number or other
approved legible identification mark; the tare and net weights, with gross weights when
applicable; and the weigher's signature or his signed initials.

K. The right is reserved to weight any truck, trailer, or distributor, at locations designated,
before and after making deliveries to the project.

L. Bituminous materials will be measured by the gallon or ton.

M. When material is specified to be measured by the cubic yard but measurement by
weight is approved, such material may be weighed and the weight converted to cubic
yards for payment purposes.  Necessary conversion factors will be determined by the
Owner.

N. The term "lump sum" when used as an item of payment will mean complete payment
for the work described in the item.

O. When a complete structure or structural unit (in effect, "lump sum" work) is specified as
the unit of measurement, the unit will be construed to include all necessary fittings and
accessories, so as to provide the item complete and functional.  Except as may be
otherwise provided, partial payments for lump sum items will be made approximately in
proportion to the amount of the work completed on those items.

P. Material wasted without authority will not be included in the final estimate.

4.2 SCOPE OF PAYMENT

A. The Contractor shall receive and accept compensation provided for in the contract as
full payment for furnishing all materials and for performing all work under the contract
in a complete and acceptable manner and for all risk, loss, damage or expense of
whatever character arising out of the nature of the work or the prosecution thereof.
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B. The Contractor shall be liable to the Owner for failure to repair, correct, renew or
replace, at his own expense, all damage due or attributable to defects or imperfections in
the construction which defects or imperfections may be discovered before or at the time
of the final inspection and acceptance of the work.

C. No monies, payable under the contract or any part thereof, except the first estimate,
shall become due or payable if the Owner so elects, until the Contractor shall satisfy the
Owner that the Contractor has fully settled or paid all labor performed or furnished for
all equipment hired, including trucks, for all materials used, and for fuels, lubricants,
power tools, hardware and supplies purchased by the Contractor and used in carrying
out said contract and for labor and parts furnished upon the order of said Contractor for
the repair of equipment used in carrying out said contract; and the Owner, if he so
elects, may pay any and all such bills, in whole or in part, and deduct the amount of
amounts so paid from any partial or final estimate, excepting the first estimate.

4.3 COMPENSATION FOR ALTERED QUANTITIES

A. Except as provided for under the particular contract item, when the accepted quantities
of work vary from the quantities in the bid schedule the Contractor shall accept as
payment in full, so far as contract items are concerned, at the original contract unit
prices for the accepted quantities of work done.  No allowance will be made for any
increased expense, loss of expected reimbursement, or loss of anticipated profits
suffered or claimed by the Contractor resulting either directly from such alterations or
indirectly from unbalanced allocation among the contract items of overhead expense on
the part of the Bidder and subsequent loss of expected reimbursements therefore or
from any other cause.

B. Extra work performed will be paid for at the contract bid prices or at the price
negotiated between the Owner and the Contractor if the item was not bid upon.  If no
agreement can be negotiated, the Contractor will accept as payment for extra work, cost
plus 15% (overhead and profit).  Costs shall be substantiated by invoices and certified
payroll.

4.4 PARTIAL PAYMENTS

A. Partial payments will be made on a monthly basis during the contract period based on
invoicing for materials and documented costs for work performed.  From the total
amount ascertained as payable, an amount equivalent to ten percent (10%) of the whole
will be deducted and retained by the Owner until the requirements of Article 4.6
“Acceptance and Final Payment”, are met.
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4.5 FINAL ACCEPTANCE

A. Upon due notice from the Contractor of presumptive completion of the entire project,
the City Engineer will make an inspection.  If all construction provided for and
contemplated by the contract is found complete to his satisfaction, this inspection shall
constitute the final inspection and the City Engineer will make the final acceptance and
notify the Contractor in writing of this acceptance as of the date of the final inspection.

B. If, however, the inspection discloses any work in whole or in part, as being
unsatisfactory, the City Engineer will give the Contractor the necessary instructions for
correction of such work, and the Contractor shall immediately comply with and execute
such instructions.  Upon correction of the work, another inspection will be made which
shall constitute the final inspection provided the work has been satisfactorily completed.
In such event, the City Engineer will make the final acceptance and notify the
Contractor in writing of this acceptance as of the date of final inspection.

4.6 ACCEPTANCE AND FINAL PAYMENT

A. When the project has been accepted and upon submission by the Contractor of all
required reports, completed forms and certifications, the Owner will review the final
estimate of the quantities of the various classes of work performed.  The Contractor
may be required to certify that all bills for labor and material used under this contract
have been paid.

B. The Contractor shall file with the Owner any claim that the Contractor may have
regarding the final estimate at the same time the Contractor submits the final estimate.
Failure to do so shall be a waiver of all such claims and shall be considered as
acceptance of the final estimate.  From the total amount ascertained as payable, an
amount equal to ten percent (10%) of the whole will be deducted and retained by the
Owner for the guaranty period.  This retainage will be waived provided the required
Maintenance Bond has been posted.  After approval of the final estimate by the Owner,
the Contractor will be paid the entire sum found to be due after deducting all previous
payments and all amounts to be retained or deducted under the provisions of the
contract.

C. All prior partial estimates and payments shall be subject to correction in the final
estimate and payment.

D.
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4.7 GENERAL GUARANTY AND WARRANTY OF TITLE

A. The Contractor unconditionally warrants and guarantees that the project will be free
from warranty defects for one year from the date of Final Acceptance.  Final
Acceptance includes receipt of all conforming closeout documentation.

B. If the City discovers any warranty defects during the warranty period, the Contractor
agrees to promptly perform all remedial work at no additional cost or liability to the
City.  The Contractor shall promptly remedy any defects in the work and pay for any
damage to other work resulting therefrom which shall appear within a period of twelve
(12) months from the date of final acceptance of the work.  The Owner will give notice
of defective materials and work with reasonable promptness.

C. Neither the final certification of payment nor any provision in the contract nor partial or
entire use of the improvements embraced in this Contract by the Owner or the public
shall constitute an acceptance of work not done in accordance with the Contract or
relieve the Contractor of liability in respect to any express or implied warranties or
responsibility for faulty materials or workmanship.

D. No material, supplies or equipment to be installed or furnished under this Contract shall
be purchased subject to any chattel mortgage or under a conditional sale, lease purchase
or other agreement by which an interest therein or in any part thereof is retained by the
Seller or supplier.  The Contractor shall warrant good title to all materials, supplies and
equipment installed or incorporated in the work and upon completion of all work, shall
deliver the same together with all improvements and appurtenances constructed or
placed thereon by him to the Owner free from any claims, liens or charges.  Neither the
Contractor nor any person, firm or corporation furnishing any material or labor for any
work covered by this Contract shall have the right to a lien upon any improvements or
appurtenances thereon.

E. Nothing contained in this paragraph, however, shall defeat or impair the right of persons
furnishing materials or labor to recover under any bond given by the Contractor for their
protection or any rights under any law permitting such persons to look to funds due the
Contractor in the hands of the Owner.  The provisions of this paragraph shall be inserted
in all subcontractors and material contracts and notice of its provisions shall be given to
all persons furnishing materials for the work when no formal contract is entered into for
such materials.

4.8 NO WAIVER OF LEGAL RIGHTS

A. Upon completion of the work, the Owner will expeditiously make final inspection and
notify the Contractor of acceptance.  Such final acceptance, however, shall not preclude
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or stop the Owner from correcting any measurement, estimate, or certificate made
before or after completion of the work, nor shall the Owner be precluded or be stopped
from recovering from the Contractor or his Surety, or both, such overpayment as it may
sustain by failure on the part of the Contractor to fulfill his obligations under the
contract. A waiver on the part of the Owner of any breach of any part of the contract
shall not be held to be a waiver of any other or subsequent breach.

B. The Contractor, without prejudice to the Contract shall be liable to the terms of the
Contract, shall be liable to the Owner for latent defects, fraud or such gross mistakes as
may amount to fraud, and as regards the Owner's right under any warranty or guaranty.

4.9 TERMINATION OF CONTRACTOR'S RESPONSIBILITY

A. Whenever the improvement provided for by the Contract shall have been completely
performed on the part of the Contractor and all parts of the work have been released
from further obligations except as set forth in his bond and as provided in Article 4.8
above.
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5.1 PRECONSTRUCTION CONFERENCE

A. A conference will be held at a specified location by the City, within ten (10) days after
the awarding of the contract.  At this time, the contractor will be required to submit a
schedule and a plan showing project activities.
1. In addition to the contractor any subcontractors are required to attend.
2. City officials and representatives of the various utility companies involved in the

project will be present at this meeting.

B. It is the purpose of this meeting to inform the various agencies of the proposed work
schedule, and to give them the opportunity of discussing any difficulties and of offering
suggestions to the Contractor concerning his proposed schedule in order that full
cooperation may be reached.

5.2 SCHEDULE OF OPERATIONS

A. The above mentioned schedule of operations shall consist of a bar chart detailing the
Work Plan/Sequence of Construction

5.3 WORKING HOURS

A. No work shall proceed on this project prior to the hour of 7:00 A.M. or after 6:00 P. M.
(prevailing time) on any working day with out written approval from the Engineer.  The
definition of work for this specification shall include the starting or moving of
equipment, machinery, or materials.

B. Any day worked for four hours or more shall be considered a full working day.

5.4 NOTIFICATION OF RESIDENTS

A. Residents shall be notified sufficiently in advance of any construction affecting the
resident's driveway and sidewalk to allow adequate time for his removal of personal
vehicles.

B. Locations of curb cuts for drive access affecting individual residents shall be brought to
residents’ attention.
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5.5 MATERIALS

A. Materials shall meet the requirements specified for the various subsections of the specifications.
Equals shall be approved only prior to the bid opening.

5.6 SURVEY

A. No field survey has been completed for this project.

5.7 SHEETING AND BRACING

A. Any sheeting and/or bracing required for the satisfactory installation of drainage and/or
sanitary sewerage structures will not be paid for separately but shall be considered as
incidental to the appropriate bid item.

5.8 OCCUPATIONAL SAFETY AND HEALTH

A. The Contractor is hereby advised that all work to be furnished to the City shall be
performed with equipment, methods, and use of personnel in conformance with the
pertinent Occupational Safety and Health Act requirements of the State of New
Hampshire and with the regulations for construction as specified by the City of Labor
and Occupational Safety and Health Administration (OSHA) as currently amended.

5.9 EXTENT OF OPEN EXCAVATION

A. The extent of excavation open at any one time shall be controlled by OSHA regulations
and by existing conditions and location of work area.

B. All excavations must be backfilled to grade at the end of the workday.

5.10 DUST CONTROL FOR STREET

A. Calcium chloride shall be spread only on disturbed unpaved areas.  Calcium chloride
shall not be spread on paved areas that are covered by granular material.  These areas
shall be swept clean of all granular material.

B. Dust on paved areas shall be controlled with water before sweeping.

C. This work and materials shall be considered as subsidiary obligation of the contract for
which no specific payment will be made.
1. This work may be necessary after final acceptance of the work and prior to

expiration of the maintenance bond.
2. This work shall be done at no additional cost to the City.



DRAFT Bid #xx-xx Maplewood Ave Culvert Replacement

Page 55

DRAFT

5.11 WASTE MATERIAL

A. All waste material shall be removed from the site and the area left clean upon
completion of work.

B. Any equipment or structures damaged by the Contractor shall be repaired or replaced at
no additional cost to the City.
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PART 6 -  UTILITIES

6.1 COOPERATION WITH UTILITIES.

A. At points where the Contractor's operations are adjacent to properties of  telephone, gas,
water and/or power companies, or are adjacent to other property, damage to which
might result in considerable expense, loss or inconvenience, work shall not be
commenced until all arrangements necessary for the protection thereof have been made.

B. The Contractor shall cooperate with the owners of any underground or overhead utility
lines in their removal and rearrangement operations in order that
1. these operations may progress in a reasonable time,
2. duplication or rearrangement work may be reduced to a minimum,
3. services rendered by those parties will not be unnecessarily interrupted.

C. No person, firm, or corporation, shall make or cause to be made any opening or
excavation in a City Street, way, or public place until contact has been made with all
utilities to locate any existing underground gas, water, telephone, power or other
installations within said street, way or public place.

D. When gas or other flammable service to buildings is discontinued, the existing service
line for such service shall be terminated at a point outside the building.

E. In the event of interruption to water or utility services as a result of accidental breakage,
or as a result of being exposed or supported, the Contractor shall promptly notify the
proper authority.  He shall cooperate with the same authority in the restoration of such
service as promptly as possible.

F. Water lines, gas lines, service connections, water and gas meter boxes, water and gas
valve boxes, light standards, cableways, signals and all other utility appurtenances
within the limits of the proposed construction are to be moved by the Utilities without
expense to the Contractor, unless otherwise provided for, or as noted in the plans.

G. The Contractor shall ascertain the location of existing utilities and any other necessary
information by direct inquiry at the office of the following utility owners:

H. Dig Safe: Call before you dig- 1-888-344-7233
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PART 7 - DRAWINGS

7.1 SHOP DRAWINGS

A. The Contractor shall submit working and detail drawings, well in advance of the work,
to the City Engineer for review.

B. The Contractor's drawings shall consist of shop detail, erection and other working plans
showing dimensions, sizes and quality of material, details and other information
necessary for the complete fabrication and erection of the pertinent work.

C. The Contractor shall submit two sets of drawings to the City Engineer.

D. Prior to the approval of the drawings, any work done or materials ordered for the work
involved shall be at the Contractor's risk.

E. One set of the drawings will be returned to the Contractor approved or marked with
corrections to be made.  After approval has been given, the Contractor shall supply the
City Engineer with two sets of the revised detail working drawings.

F. The City Engineer's approval of the Contractor's working drawings will not relieve the
Contractor from responsibility for errors in dimensions or for incorrect fabrication
processes, or from responsibility to complete the contract work.

7.2 RECORD DRAWINGS

A. The Contractor shall keep daily records of all changes in the work, ties to all new
service connections, and elevations of all inverts.

B. Upon completion of the project, the Contractor shall deliver to the Engineer marked-up
set of plans with all changes and required information indicated in red.

C. Final payment will not be made until the Engineer receives the marked-up set of plans.
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NH DHR Review Request Form Project Information 
 
Maplewood Ave Culvert Replacement and North Mill Pond 
Restoration    Nov. 4, 2009 
 
The project involves replacement of a failing arch culvert and adjacent seawalls 
along Maplewood Avenue where it crosses North Mill Pond (tidal) within the 
Piscataqua River Estuary in Portsmouth.  There are no buildings within the work 
area and no known archeological sites in this project area.  We have included a 
vicinity map, an aerial photo site plan and site photos to aid your review.  The 
seawalls are being replaced in the same location as the existing walls and will be 
rebuilt with the existing granite stone exterior.   
 
The existing walls will be dismantled to provide access to the single arch culvert, 
which will be removed and replaced with a precast concrete three barrel arch 
culvert with granite facing.  This culvert enlargement will help restore tidal flows 
in and out of North Mill Pond and provide improved small boat access.  The 
existing sewer main which presently penetrates the arch culvert (partially 
blocking flow and small boat access) will be relocated to just outside the seawall 
and be buried in the bottom. 
 
From review of City archives, we located an 1896 drawing depicting 
reconstruction of the Maplewood Avenue crossing (attached) with a change from 
five culvert openings to the present single arch culvert (resulting in reduced tidal 
flow).  The project intent is to add back additional culvert openings to enhance 
tidal flow, within the historical context of multiple culvert openings which existed 
prior to 1896.  Due to later land filling, the location of some of the original culverts 
is no longer feasible and the proposed wider culverts will be located at the 
existing culvert location. 
 
The ground disturbance involved is excavation for the culverts, walls and utilities.  
The soils map for this location shows the area as “W” water and “699” Urban 
Land at the eastern end and “799” Urban Land – Canton Complex at the western 
end (see attached soils map).  The actual shoreline soils are shoreline mud, 
sand, gravel, stones with some man made debris such as concrete and asphalt 
pavement. 
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Name: PORTSMOUTH
Date: 10/30/2009
Scale: 1 inch equals 1000 feet

Location:  043° 04' 49.60"  N  070° 45' 51.30"  W
Caption:  Maplewood Avenue Bridge Reconstruction project

Maplewood Avenue
Bridge
Maplewood Avenue
Bridge

 16° W



RECONSTRUCT EXISTING STONE SEAWALLS

NORTH AND SOUTH SIDES - REPAVE STREET

TO THE EXTENT OF DISTURBANCE

REPLACE EXISTING ARCH CULVERT

WITH NEW PRECAST CONCRETE

CULVERTS

S
IT
E
 P
L
A
N

A
P
P
R
O
X
IM
A
T
E

N

S
H
E
E
T
 1
 O
F
 2

N
O
V
. 2
, 2
0
0
9

A
P
P
L
IC
A
N
T
:

R
O
C
K
IN
G
H
A
M
 C
O
U
N
T
Y

P
O
R
T
S
M
O
U
T
H

N
E
W
 H
A
M
P
S
H
IR
E

P
O
R
T
S
M
O
U
T
H
 H
A
R
B
O
R

C
IT
Y
 O
F

P
O
R
T
S
M
O
U
T
H

6
8
0
 P
e
v
e
rly
 R
o
a
d

P
o
rts
m
o
u
th
, N
H

S
T
R
A
T
H
A
M
, N
H
 0
3
8
8
5

3
 L
IN
D
A
 L
A
N
E

M
A
P
L
E
W
O
O
D
 A
V
E
. C
U
L
V
E
R
T

R
E
P
L
A
C
E
M
E
N
T
 A
N
D
 N
O
R
T
H

M
IL
L
 P
O
N
D
 R
E
S
T
O
R
A
T
IO
N

N
T
S



R
E
C
O
N
S
T
R
U
C
T
 E
X
IS
T
IN
G
 S
T
O
N
E
 S
E
A
W
A
L
L
S

N
O
R
T
H
 A
N
D
 S
O
U
T
H
 S
ID
E
S
 -
 R
E
P
A
V
E
 S
T
R
E
E
T

T
O
 T
H
E
 E
X
T
E
N
T
 O
F
 D
IS
T
U
R
B
A
N
C
E

ELEVATIONS

SHEET 2 OF 2NOV. 2, 2009

APPLICANT:

ROCKINGHAM COUNTY

PORTSMOUTH
NEW HAMPSHIRE

PORTSMOUTH HARBOR

CITY OF
PORTSMOUTH
680 Peverly Road
Portsmouth, NH

STRATHAM, NH 03885
3 LINDA LANE

MAPLEWOOD AVE. CULVERT
REPLACEMENT AND NORTH
MILL POND RESTORATION

EXISTING NORTH ELEVATION

PROPOSED NORTH ELEVATION

EXISTING SOUTH ELEVATION

PROPOSED SOUTH ELEVATION

8040

(FEET)

040



MAPLEWOOD AVE. CULVERT REPLACEMENT & NORTH MILL POND 
RESTORATION 

 
PHOTO 1  Overall view of culvert and wall looking north.  Taken 10-21-09 by D. Mellor 
 

 
PHOTO 2  Southeastern section of wall looking northeast.  Taken 10-14-09 by D. Mellor 
 

 
PHOTO 3  Wall and culvert looking southwest, note abandoned sewer line to be 
removed.  Taken 10-14-09 by D. Mellor 













































































































MAPLEWOOD AVE. CULVERT REPLACEMENT & NORTH MILL POND 
RESTORATION 

 
PHOTO 1  Overall view of culvert and wall looking north.  Taken 10-21-09 by D. Mellor 
 

 
PHOTO 2  Southeastern section of wall looking northeast.  Taken 10-14-09 by D. Mellor 
 

 
PHOTO 3  Wall and culvert looking southwest, note abandoned sewer line to be 
removed.  Taken 10-14-09 by D. Mellor 



MAPLEWOOD AVE. CULVERT REPLACEMENT & NORTH MILL POND 
RESTORATION 

 
PHOTO 4  Culvert looking north, note sewer line to be moved.  Taken 10-21-09 by D. 
Mellor 
 

 
PHOTO 5  Culvert looking north, flood tide, date unknown, courtesy Bing Maps 
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35. Photo 1  36.  Date Jan 2008 

37. Digital photo  Direction: SE 

38. Image file stored at: Waterfront Engineers LLC 

Name, Location, Ownership 

1. Historic name: Maplewood Avenue 
Bridge/Seawall 

2. District or area: Christian Shore 
Historic District  

3. Street and number: Maplewood Ave. 
over North Mill Pond 

4. City or town: Portsmouth 

5. County: Rockingham 

6. Current owner: City of Portsmouth 

Function or Use 

7. Current use(s): Bridge/causeway 

8. Historic use(s): Bridge/causeway/dam 

Architectural Information 

9. Style: Range masonry 

10. Architect/builder: Charles A. Putnam, 
engineer, Sugden Bros. contractors 

11. Source: archive drawing 

12. Construction date:  1896 

13. Source: PPW archive drawing 

14. Alterations, with dates: unknown 

15. Moved? no   yes   date: NA 

Exterior Features 

16. Foundation: unknown 

17. Cladding: granite 

18. Roof material: NA   

19. Chimney material: NA 

20. Type of roof: NA 

21. Chimney location: NA 

22. Number of stories: NA 

23. Entry location: NA 

24. Windows: NA 

Site Features 

25. Setting: Waterfront 

26. Outbuildings: none 

27. Landscape features: tidal pond 

28. Acreage: N/A 

29. Tax map/parcel:  map 123/no parcel 

 

30 UTM reference: 19.      

31. USGS quadrangle and scale: Portsmouth, 1:24000 

Form prepared by 

32. Name: Duncan Mellor, Carol Hooper, Kari Laprey 

33. Organization: Waterfront Engineers LLC and 
Preservation Company 

34. Date of survey: Dec. 2009
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39.  LOCATION MAP :  

 

40.  PROPERTY MAP:  
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Methods 

The Maplewood Avenue Bridge is a contributing structure and a key element defining the edge of 
the Christian Shore Historic District, which was determined eligible for the National Register of 
Historic Places in 2006.  This individual inventory form was prepared in 2009 in conjunction with a 
City of Portsmouth project involving the reconstruction of the Maplewood Avenue Bridge and the 
replacement of the associated arched opening (including restoration of tidal flow).   

This documentation was requested by New Hampshire Division of Historic Resources (NHDHR) to 
address the potential individual eligibility of the bridge for the National Register.  The inventory 
form was prepared and researched primarily by Duncan Mellor, PE of Waterfront Engineers LLC. 
Because of a misunderstanding, Preservation Company (5 Hobbs Road, Kensington, New 
Hampshire) was contacted just prior to the deadline for submission of the document, and there were 
neither sufficient time nor dollars for them to do a thorough report.  Therefore, they were only able 
to provide historical information relating to the Christian Shore neighborhood and assistance in 
production and editing of the form.  Photographs were taken by in 2007 and 2009 during project 
planning by Duncan Mellor, but because of technical problems they are not included at this time, but 
they will be added for the next submission to NHDHR.  

It should be noted that given the time constraints, historical research was conducted only at the City 
of Portsmouth Department of Public Works archives.  It is likely that additional historical research at 
other Portsmouth and Concord repositories could yield additional important information and it is 
urged that this research be conducted to complete our understanding of this significant structure.1 

 
41. Historical Background and Role in the Town or City’s Development: 

Introduction: 
The Maplewood Avenue Bridge over the North Mill Pond is located in the northern part of 
Portsmouth, northwest of the downtown.  tributary of the Piscataqua River.  Downtown Portsmouth 
is located to its east. It serves as a crossing and also impounds this tidal inlet of the Piscataqua.  
Maplewood Avenue is one of the main routes between downtown Portsmouth and Newington.  
There was a bridge here from the 1760s.  The existing bridge with central arch dates from 1896.  
Commonly known as a bridge, the structure is more like a causeway supported by granite seawalls.  
Historically, there were gates in the arched opening and the structure acted as a dam. 

Christian Shore/Geographic Context: 
Christian Shore is the name by which the neighborhood on the northwest shore of the North Mill 
Pond has long been known.2  The historic district reflects the early settlement of this waterfront 
neighborhood, and residential development during the early 1800s.  Christian Shore is bounded on 
the southeast by the North Mill Pond and is located on both sides of Maplewood Avenue above the 
bridge.  The neighborhood consists primarily of houses from the Federal and Greek Revival periods.  
On the downtown side of the Maplewood Avenue Bridge, a cluster of historic houses line the 
southwest side of the street, backing up to the shore of the pond.  This historic section of 

                                                 
1 For instance, the files of the NH Dam Bureau (Concord) and the minutes of the Portsmouth City Council (Portsmouth). 
Contemporary newspapers would also be an obvious source.  The Portsmouth Athenaeum, Portsmouth Public Library and 
Strawbery Banke were consulted for earlier Preservation Company work relating to the Christian Shore neighborhood, but 
could possibly yield additional information about the Maplewood Avenue bridge. 
2 This part of Portsmouth has been known as “Christian Shore” since the eighteenth century.  According to local tradition, 
some of the families living in the neighborhood were of a religious sort, and others who were regulars at Foss’s tavern across 
the creek in the old North End, sarcastically referred to going back home as leaving for “Christian Shore” (Candee 1992:29).   
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Maplewood, with the adjacent North and Union Cemeteries, are surrounded by areas of modern 
buildings and parking lots, cleared by Urban Renewal in the 1970s.  From the eighteenth through the 
nineteenth centuries, a large shipyard was located on the water east of the bridge where Raynes 
Avenue is now.   

The North Mill Pond has long served as a dividing line between the downtown and the northwestern 
edge of the urban center.  The tidal pond was created in the 1760s when a dam and the original 
bridge at the Maplewood Avenue crossing were erected.  The pond originated as a tidal inlet off the 
Piscataqua River at the mouth of a fresh-water creek.  This was first known as Strawbery Banke 
Creek, then Fresh Creek (Foster 1876:69), and Islington Creek by the early 1800s (Hales 1813).    

Historic Background:  
In the 17th century, Fresh Creek was the northwest boundary of the large tract of land owned by 
Richard Cutt, which encompassed much of what is now downtown Portsmouth.  From the 1660s, the 
creek at the head of the tidal inlet (near Bartlett St.) provided waterpower for a mill owned by John 
Cutt.  The mouth of the creek remained an open waterway during this period, and shipbuilding was 
carried out along the shore (Candee 1992:1; Foster 1876:69).  Settlement north of the creek was 
begun in the 1660s, first by the Jackson family, whose house still stands.  They were shipbuilders, 
coopers and farmers.  For the first hundred years, there was no “Maplewood Avenue Bridge.”  
Instead, the short crossing of the creek was made by boat and the creek served as the northern edge 
of Portsmouth’s developing urban core.  On the southeast (downtown) bank of Fresh Creek, 
Nathaniel Meserve (1705-1758) established a shipyard (where Raynes Avenue is now) in the 1740s.    

The first bridge and dam (which created the North Mill Pond), and what is now Maplewood Avenue 
which ran over it, originated in the 1760s.  In 1764, the Meserve property on the downtown side of 
the creek was purchased by Peter Livius, a merchant recently arrived from Europe.  He petitioned 
the Town for the right to dam the creek for power “capable of turning seven or eight different kinds 
of works besides four grist mills,” in exchange for building a bridge at the dam (Candee 1992:29).  
The original bridge was 20' wide and 30' long, with a draw span.  The dam and floodgates were 
located underneath (Brighton clippings binder 8:10).  Portsmouth Public Works files show the bridge 
as early as 1810 (“Plan of the Bridge at the North Part of the Town of Portsmouth”, Akerman, 1810, 
PPW files).  Historic maps show that the grist mill stood on the north side of the bridge, just east of 
the center.  Further investigation of historic photographs and plans is needed to discern the original 
form and appearance of the bridge.   

Mill-owner Peter Livius lived in the later Boyd-Raynes House (not extant) on the downtown side of 
the bridge.  In addition to the mill, he kept the shipyard and wharf.  When he left the country as a 
Tory prior to the Revolution, the property was purchased by shipbuilder George Boyd who later 
enlarged the house into a massive gambrel roofed building which stood near the southeast corner of 
the bridge until the early 20th century (Candee 1992:29; Gurney 1902:41).    

Maplewood Avenue was originally called Mill Street and later Elm Street.  The “North Bridge” (or 
“North Mill Bridge”) connected Christian Shore and the outlying rural area beyond more directly 
with the developing commercial center.  Settlement on the north side of the bridge increased (Grant 
1774; Candee 1992:2).  At this time, the road to points north turned from present-day Maplewood 
Avenue onto Dennett Street to reach Woodbury Avenue (Grant 1774).  The upper part of 
Maplewood Avenue, originally North Road, was built in the 1790s as a connection to the new 
Piscataqua Bridge (Newington-Durham) and the First New Hampshire Turnpike to Concord.  This 
became the main route in and out of Portsmouth.  Land in the vicinity was subdivided and advertised 
for its proximity to the highway:  “The largest part of the country produce passes by these lots into 
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town and there are several good stands for stores” (Candee 1992:30).  Maplewood Avenue acquired 
its current name in the 1880s along with many Portsmouth streets, replacing Elm and North streets 
(Brighton clippings binder 8:4). 

The shores of the North Mill Pond were an active industrial area.  The gristmill on the bridge was 
owned in the early 1800s by Captain John Bowles who lived nearby on Maplewood and had a wharf 
adjacent (Candee 1992:30).  Several tanneries operated in the neighborhood.  The third Nathaniel 
Jackson (1741-1810) was a tanner, with a slaughterhouse, bark house and tan yard on the waterfront 
northeast of the bridge.  Water was needed for the tanning process and tidal power was used to grind 
the bark.  Cordwainers or shoemakers worked in the area using leather from the tanneries.  The 
Dodge family had a pottery near the shore southwest of the bridge throughout the middle of the 19th 
century (Candee 1992:31).  Moses H. Goodrich was the owner of the tannery on the northwest 
corner of the bridge from the 1830s to the 1890s.  Many area residents were employed in the large 
shipyard southeast of the bridge, then owned by George Raynes. The mid-19th century miller in the 
gristmill on the bridge was William Rand who lived nearby (Walling 1850; Bureau of the Census 
1850b). It remained in operation into the 1880s, at which time it was owned by Eastern Railroad and 
leased to the City (Garvin and Griggs 1995:46).  It was then the only gristmill in Portsmouth and 
employed three men (Bureau of the Census 1880b).  By 1887 the building was standing vacant and 
in 1894 it was dismantled (Sanborn 1887; Brighton clippings binder 8:10).  In 1895, Moses H. 
Goodrich retired as the last tanner and currier in Portsmouth (Candee 1992:31).   

Originally, much of the transport of freight to and from tanneries and other industries in the area was 
by boat and there were wharves on the shore on either side of the bridge. After the railroad and 
steam power were introduced in the 1840s, the southeast shore of the North Mill Pond was the site of 
the rail yards and the focus of industrial activity.   

Throughout the late 19th century, pollution in the North Mill Pond was a public issue.  The pond was 
an outlet for waste, including that from the breweries at the west end, but the pond’s many inlets 
retained some water at low tide.  The City worked to keep the pond cleaner by flushing it on a 
regular basis.  Sewers to carry off the brewery wastes (directly to the Piscataqua) were built in the 
1880s (Brighton clippings binder 8:10).     

Construction of Existing Bridge:   
Meanwhile, the existing North Bridge on Maplewood Avenue was in poor condition.  The pre-1896 
bridge, likely only one of many that had been built on the site, was of stone construction.  It had a 
gated opening (at the location of the arched opening of the present bridge) and to the east a “bridge” 
section with three supporting piers and four openings.  In 1893 the City began making plans to 
replace the old bridge and the next year the mill at the bridge was torn down.  The new stone bridge 
with a single granite arch opening was designed in 1896 by civil engineer Charles A. Putnam of 
Salem, Massachusetts. 3 Construction took place in 1896-97 (Brighton clippings binder 8:10).   The 
contractor for the project was Sugden Brothers, general contractors and builders in Portsmouth.  
They employed stone cutters from Durham for the project and the granitic igneous rock, likely came 
from there.4  In addition to smaller operations and the splitting of the many glacial erratic boulders, a 

                                                 
3 Putnam was a surveyor as well as an engineer and his advertisement in an 1884 city directory suggests that he 
specialized in work for railroads, sewage systems for cities and towns, water supply systems and river and harbor 
improvements.  (1884 Briggs & Co. Essex County Directory Boston). 
4 An obituary from 1899 notes, "Mr. Stevens was an excellent stone cutter and was employed in the building of the new 
stone arch bridge over the North Mill pond two years ago with several other men from the Durham quarries." 
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good-sized late -19th century granite quarry operated in Durham, which was underlain by sienitic 
granite ledge, in the late 19th century.  According to the 1896 City annual report, Sugden Brothers 
were paid a total of $7,600, which apparently included the materials.  A small amount of lumber was 
purchased from J.H. Broughton.  M.H. Goodrich was paid for land and damages.  F.C. Hoyt was 
paid for engineering services, Charles A. Putnam for the plans and specifications.   

Additional research may reveal more specific information about the construction of the current 
Maplewood Avenue Bridge, but based on the 1896 Putnam plan, it appears that much of the current 
bridge dates to this 1896 building effort; the central arched opening and north elevation, for instance, 
closely follow the plan. Whether the south wall was originally constructed following the Putnam 
plan is unclear.  The 1896 drawing shows the wall extending the full width of the North Mill Pond, 
however, as it currently exists, the south wall ends where the openings in the earlier bridge are 
shown on the Putnam Plan.  This middle portion of the south wall was apparently filled and rip 
rapped, perhaps as a cost saving measure, an instability repair, or to help reduce water seepage.  
Additional research would need to be done to understand the historic construction and operation of 
the Maplewood Avenue Bridge. The central arched opening was designed to have flood gates; 
although no longer needed for water-power, the tidal North Mill Pond still served to flush drainage 
systems not covered by the city sewers. 

Subsequent Repairs/Maintenance: 

The intended flood gates were not installed until a few years later (Brighton clippings binder 8:10).  
In addition to allowing filling of the pond for flushing, the gates were needed to retaining the full 
pond in winter to form ice for skating and horse racing which were popular with local residents.     

Repairs were needed as early as 1900, when the newspaper reported the new Maplewood Ave. 
Bridge was being undermined with water creating holes in the base of the structure (Portsmouth 
Herald 5 /19/1900).  

Shortly after the new bridge was built, Maplewood Avenue became the route of one of Portsmouth’s 
streetcar lines.  Early in 1899, the electric light and telephone poles on the bridge were relocated 
from the south to the north side, to be in-line with the trolley poles (Portsmouth Herald 3/1/1899).   
Automobiles were introduced to the bridge not long after and Maplewood Avenue from that point 
forward was to be a main route between the downtown and Routes 4 and 16 to points north and west.  
  

42. Applicable NHDHR Historic Contexts: 

78. Outdoor recreation in New Hampshire.  
87. Street railroads in New Hampshire, 1880-1950.  
88. Automobile highways and culture, 1900-present.  
97. Engineering in New Hampshire, 1623-present  
-- Tidal structures in New Hampshire  

 

43. Architectural Description and Comparative Evaluation: 

The Maplewood Avenue Bridge carries Maplewood Avenue over the North Mill Pond and over fill 
likely placed for this and earlier versions of the structure. Although commonly referred to as a 
bridge, it combines elements of a number of types of structures.  Essentially, the structure consists of 
two parallel, battered stone walls which retain fill and a central arched bridge (over the waterway).  
It was designed and today functions largely as a retaining wall supporting the causeway fill.  
Historically, however, with gates on the central arched opening that are no longer extant, it 
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occasionally acted as a dam containing the North Mill Pond water.  The structure also acts to a small 
extent as a seawall; although the walls provide protection from small wave and tidal current flow 
erosion, the walls do not have to resist the kinetic energy of ocean waves, as do true seawalls.   

The Maplewood Avenue Bridge is a mortared, vertical granite wall with a central arch.  It is 
constructed as a typical stone gravity retaining wall with its water side exposed and its land side built 
into the earth.   

The bridge is approximately 300' long with sections of wall typically about 10' high, with a 
maximum height of 19' on the north side at the arched opening.  The structure is approximately 45’ 
wide. Based on the 1896 drawing, the north wall has a 9' base width, 2.5' cap width and 1H:12V 
front face batter.   

The semi-circular arched opening in the center of the structure (the “bridge” section) is 28’ in length 
and has a radius of 15.5 feet.  It is about 17’ high and 8’9” from the top to the spring line.   The 
exposed arch face stones are stone-faced granite blocks approximately 1' wide by 1.5' high, with 
mortared joints (partially missing below high tide level).  It has a non-original grouted corrugated 
steel plate arch culvert insert which is founded on cast-in-place concrete footings (1976).   

The walls of the structure itself are rough squared stone range masonry.  These quarry-faced granite 
stones are in courses about 2' high with stone blocks varying from about 2' to 6' in length.  The 
horizontal joints between courses vary from tight to open as much as 6" and in-filled with chinking 
stones, due to the variation in stone block height.  The vertical joints between stone blocks also vary 
from tight to open 6" with infill of chinking stones and/or Portland cement mortar.  Below high tide 
level, most of the surficial mortar is missing; however Portland cement or lime mortar remains 
farther back in the open joints.  Above high tide level most of the stone joints are mortared.  This 
mortar is poorly finished and appears to be a hand-packed joint repair (no tooling apparent) and was 
probably not installed by a mason. 

Most of the face stones show quarry marks, the most common of which are commercial feather and 
wedge splitting holes (½" dia. by 3" deep typ.) spaced 3" to 6" on center along edges.  Some of the 
drill holes have round bottoms, while a few adjacent holes have conical bottoms, suggesting 
different drill steel bitts were used (some likely worn).  One stone has feather and wedge splitting 
holes on the mid face where a protrusion was removed and another shows a blast drill hole (1.375" 
dia.) along the face of the stone. The plug-and-feather technique confirms that the stone cutting dates 
to the post-1830 period (Garvin ND).   The exposed faces of the stones have likely been rough 
worked with a face hammer; however the faces are now weathered. 

Just above high tide level on both sides of the arched opening are the remains of iron/steel fasteners 
that were likely connections from prior tide gates.   

As discussed below, on the north wall there is an attached sewer pipe and areas in-filled with brick. 

Alterations 
Likely the first alteration to the Maplewood Bridge was the addition of the flood gates which were 
constructed by Solomon Littlefield for $1050 in 1899 (Portsmouth Herald 1/23 and 10/18/1899).   

Some time after 1896 and before 1936, the North Elevation wall may have been rebuilt on each side 
of the central arch to allow sewer main penetrations. The old sewer line appears to be welded steel 
pipe.  The actual date of installation is not known, but a sewer main support was detailed on a Public 
Works sketch dated 1936.  Due to the shallow penetration angle, the north walls are not straight and 
follow the sewer pipe alignment, with substantial infill of brickwork around the pipe penetrations.  
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The present city gravity flow sewer main penetrates through the arch culvert, though the date of this 
penetration is not known either. 

Other alterations to the wall include a concrete cap and sidewalks on top of the granite wall stones.   

The historic 1896 pipe railing was replaced with the current steel railing at an unknown date.  

As discussed above, in 1976 a grouted corrugated steel plate arch culvert was inserted into the semi-
circular arch culvert. 

Present Conditions 
The North wall shows signs of leaning offshore and of settlement.  As observed from a 1948 archive 
drawing, at that point the wall was already being monitored for movement.  The wall stone over the 
arched opening (on timber pile-supported footings per archive drawings) is higher than the rest of 
the North wall and the North wall to the west of the opening also has the most severe lean offshore 
(up to -1H:12V), with opened joints, and some block-to-block sliding.  The earth fill slope to the east 
of the arched opening may also be repair material, placed to stabilize a moving wall.  The sidewalk 
and roadway above the North wall shows signs of differential settlement in the vicinity of the arched 
opening, with perhaps 3" of differential settlement on each side of the culvert, road pavement 
cracking, sidewalk cracking and drainage problems. 

The 1896 drawing indicates that the outer face of the wall was to lean inshore at a 1H:12V batter, 
however the 9' base width of the wall footing was probably insufficient for a 19' high gravity wall 
founded in the tide zone especially given modern highway vehicle loads.  The North wall was 
probably also compromised by the sewer line penetrations (pipe now corroded through), which are 
almost parallel with the wall and which have been patched in with brickwork, which is not a durable 
material in a salt water freeze/thaw environment. 

The South wall also has signs of leaning offshore (up to -0.4H:12V),  and of settlement similar to the 
North wall and there is a noticeable offshore bulge at mid height of the wall.  Many of the mortar-
pointed stone joints have opened, cracking the mortar, in the vicinity of this bulge.  A clay drain pipe 
outfall at the western end of this wall is cracked and appears to be collapsed within the wall and this 
may be contributing to the loss of backfill soil.   

To the east of the arched opening on the South wall, there is approximately 90 linear feet of earth fill 
slope, which in comparison to the 1896 drawing, suggests this was placed in front of the wall, 
perhaps as an instability repair, or to help reduce water seepage (this area contains the four filled 
original water passages shown on the 1896 drawing).  The slope area does have some active erosion. 

To the east of this slope is another 60 linear feet of stone seawall that appears to be in generally 
satisfactory condition with only some upper stone blocks pushed offshore about 1" relative to the 
blocks below.   
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Comparable Structures 
The Maplewood Avenue Bridge/Seawall is unique in that it combines elements of dams, retaining 
walls, seawalls, causeways and bridges. For this reason there is no single appropriate comparable.  
However, there are many seawalls in the area that have similar stonework and that have some of the 
same functions.5 Although there is no comprehensive historical evaluation of seawalls in the 
Portsmouth area, there are many examples of similar granite range masonry seawalls and at least one 
other stone arch culvert in the local area.  Comparable structures discussed here are range masonry 
structures rather than rubble masonry or random ashlar/ broken range structures.  Many appear to be 
of a similar vintage, in some cases, with superior stonework and construction.   

There are many stone seawalls of unknown dates protecting both private and public property along 
the waterways.  Most differ significantly from the Maplewood Avenue Seawall in length, design 
and/or materials.  Particularly common are simple rubble walls using local stone that retain filled 
land and prevent erosion.  Other common types of walls are more substantial coursed granite walls, 
often associated with public facilities or historic structures.  Examples of the coursed range granite 
walls can locally be seen in Portsmouth, Kittery and New Castle.  Comparable examples of granite 
arch culverts in the seacoast area are more difficult to find, however one example in Seabrook is 
presented. 

Prescott Park Seawalls, Portsmouth: 
Prescott Park contains two historical granite seawalls of similar size to the Maplewood Avenue walls 
(ages unknown).  Note that the length of granite seawall in the vicinity of the whale sculpture is 
clearly a modern wall using modern saw-cut granite blocks.  The historical walls are constructed of 
stone faced cut granite blocks, dressed to maintain consistent course height and narrow joints.  Some 
of the blocks retain commercial feather and wedge tool marks along the edges.  There are indications 
that these walls use header and stretcher construction and are well built with no apparent signs of 
displacement or differential settlement.  The granite cap stones are uniform and have a flat medium 
pointed finish on the top surface and coarse pointed exposed face finish, which is in strong contrast 
to the modern length of wall with thermal finished saw cut top surfaces.  These historical walls are 
similar to Maplewood Avenue, but are of a higher quality construction with more labor intensive 
stone work. 

Wentworth Gardner House Seawall, Portsmouth: 
This is a granite seawall of similar size to the Maplewood Avenue walls.  This wall is constructed of 
quarry-faced and stone-faced cut granite blocks, dressed to maintain consistent course height and 
straight joints.  Most of the blocks retain commercial feather and wedge tool marks along the edges. 
The granite cap stones are uniform and have a flat top surface and stone faced exposed vertical face.  
The age of this wall is not known and the wide unpointed mortar joints which lack apparent chinking 
stones, along with the fine finish to the top surface (which may be a sawn surface with thermal 
finish) suggests this may not be an historical wall.  This wall is similar to Maplewood Avenue, but 
with a higher quality construction with more labor intensive stone work, though it may not be 
historical.   

Mechanic & Gates Street Seawall, Portsmouth: 
(Located behind the City sewage pump station on Mechanic Street opposite Gates Street.)  A portion 
of this seawall is of granite block construction (similar to the Maplewood Avenue walls) and a 
portion is a mixture of granite and local rubble stone construction with a granite block cap.  This 
wall is constructed of quarry faced granite blocks.  Most of the granite blocks retain commercial 

                                                 
5 Another possible route would be to look at comparables in the NHDOTstone culvert survey. 
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feather and wedge tool marks along the edges. This wall has documented stability problems dating 
back to the 1950's and may be the former Pierce Island bridge abutment (construction date 
unknown).  This historical wall is similar to Maplewood Avenue, however it is of a lower quality 
construction and partially uses local rubble stone. 

Marconi Wharf, Mechanic St, Portsmouth: 
This seawall is of granite block construction similar to the Maplewood Avenue walls.  It is a granite 
rough coursed rubble stone construction, apparently dry set with chinking stones.  This wall is 
constructed of quarry faced granite stones, with minimal working.  Construction date is unknown.  
This wall is similar to Maplewood Avenue, but of a slightly lower quality construction (less squared) 
and slightly more variation in horizontal joint alignments. 

Fort Constitution, New Castle: 
Fort Constitution contains granite walls built in 1866 and while the function of these walls was to 
enclose cannons, they also function as a retaining wall and seawall.  These walls are constructed of 
drafted-edge stone-faced cut granite blocks, dressed to maintain consistent course height and tight 
joints.  There are indications that these walls use header and stretcher construction, they are very 
well built and represent the highest quality of exterior granite masonry construction.  The exposed 
interior faces of the granite blocks have a high quality peen-hammered finish.  The stone joints are 
tight (¼" to ½" typ.) and are mortared at least 2' deep (deteriorated in places).  The stones around the 
cannon ports do contain shear keyways in the vertical joints.  These historical walls are similar in 
age and masonry to Maplewood Avenue, but are of the highest quality construction with much more 
labor intensive stone work. 

Fort McClary, Kittery: 
Fort McClary contains granite walls built in 1868 which are very similar in construction to Fort 
Constitution (likely the same specifications).  The function of these granite block walls was as a 
fortification, but here most of the granite block walls function as retaining walls, with fewer areas 
built to enclose cannons.  These walls are constructed of drafted-edge stone-faced cut granite blocks, 
dressed to maintain consistent course height and tight joints.  There are indications that these walls 
use header and stretcher construction, they are very well built and represent the highest quality of 
exterior granite masonry construction.  The exposed interior faces of the granite blocks have a high 
quality peen-hammered finish.  These historical walls are similar in age and masonry to Maplewood 
Avenue, but are of the highest quality construction with much more labor intensive stone work. 

Cains Brook Culvert, Seabrook: 
A granite arch culvert existing over Cains Brook in Seabrook at the former railroad line behind the 
Seabrook Home Depot store.  Based on the history of the Eastern Railroad extension from 
Newburyport to Portsmouth, it is likely that this culvert was built around 1840.  The culvert arch is 
faced with drafted edge peen-hammered dressed granite blocks.  The interior of the arch culvert is 
much rougher granite rubble construction.  This historical granite arch culvert is somewhat older 
than the Maplewood Avenue structure, and its masonry is superior to that at Maplewood Avenue; it 
has a pointed gothic style arch and is faced with higher quality granite stonework. 



 

New Hampshire Division of Historical Resources Page 11 of 14 
 
INDIVIDUAL INVENTORY FORM   NHDHR  INVENTORY NUMBER : POR0110 

44. National or State Register Criteria Statement of Significance: 

As discussed above, the Maplewood Avenue Bridge is a contributing element to the Christian Shore 
Historic District.  Although the limited nature of this document has not permitted a detailed 
investigation of the structure, it is evident that the Maplewood Avenue Bridge is a valuable and 
highly significant resource to the City of Portsmouth and is clearly eligible on an individual basis for 
the National Register under Criterion A and Criterion C.   

Under Criterion C, in the area of Engineering, the Maplewood Avenue Bridge is significant as an 
unusual late 19th century design which combines elements of bridge, dam, causeway, and seawall. 
Additional research must be done to fully understand the design and its engineering significance. 
The bridge also illustrates late nineteenth century retaining wall masonry construction techniques, 
including stone arch construction. 

Under Criterion A, the structure has significance relating to a number of different areas.  Amongst 
these is its role in controlling the flow of water into the North Mill pond (and related infrastructure 
improvements) and as part of a primary transportation artery into Portsmouth.   

 

45. Period of Significance:  

1896 

 

46. Statement of Integrity: 

Although there are a number of issues relating to the structural integrity of the wall as discussed 
above, all appear to be remediable and overall the Maplewood Avenue Bridge retains strong 
integrity.  Alterations to the original fabric include the replacement of the railing, the sewage pipe 
infiltration on the north elevation, and the potential fill on the east side of the south elevation. 

 

47. Boundary Discussion: 

The boundary of the individually eligible resource is the footprint of the structure and roadway.  The 
structure is also included in the boundary of the Christian Shore Historic District.  
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CITY OF PORTSMOUTH

MAPLEWOOD CAUSEWAY DESIGN NEARS COMPLETION

Jan. 14, 2010 FOR MORE INFORMATION:
Peter Britz, Environmental Planner, 610-7215

PORTSMOUTH – “The City is nearing completion of the design work to replace the deteriorating
culvert beneath the Maplewood Avenue causeway across the North Mill Pond in a historically appropriate
manner that will help the environment while enhancing public recreation opportunities”, Deputy Public
Works David Allen said.

The design, which was entirely paid for with federal funds, calls for replacement of the corrugated
steel culvert with three concrete arched culverts. This change will result in a wider opening that improves
tidal flow in and out of the North Mill Pond, which will help the coastal habitat while providing easier access
for personal watercraft like kayaks. The causeway reconstruction also will provide improved bicycle and
pedestrian access.

A key aspect of the design is to also restore the deteriorated seawalls adjacent to the culvert,
rebuilding them with granite and facing them with natural stone to provide a historic appearance to the
project. A sketch from 1896 indicates the causeway originally functioned as a dam that supported multiple
tidal water-powered mills.

Funding for the project was provided by the National Oceanic and Atmospheric Administration
(NOAA) Restoration Center in conjunction with the New Hampshire Department of Environmental Services
Coastal Program. Although federal grant money has not yet been made available to begin construction, City
officials said having the design in place will speed the project once funding becomes available, currently
identified in the City’s 2012 Capital Improvement Plan.

#  # #
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