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NH Route 103 Improvements
Alternatives Evaluation Report
Warner, NH

i INTRODUCTION AND PURPOSE .
Hovyle, Tanner and Associates, Inc. has entered into a contract with the Town of Warner to
evaluated and advance the concepts of proposed improvements recommended within the
“NH 103 Access Management Study” prepared in August 2005 by the Central New Hampshire
Regional Planning Commission (CNHRPC) and the Waterfield Design Group, Inc. We are
tasked with assembling available information to:

1. Compile a more advanced plan of existing conditions;

2. Analyze traffic data;

3. Evaluate two alternatives for improvement;

4. Make recommendations to advance the des;gn oft a(= NH Raute 103 irrpmvement
project; :

5. Prepare cost estimates;
6. Compile a summary report for %gise by the town.
The purpose of this effort is to create a NH Route 103 Improvement Plan for submission to

the NHDOT as part of the application for fundmg ass;st:ance under the Municipally-Managed
State Highway Aid Program Lo

2 Hovie, Tanner
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. NH Route 103 Improvements
Alternatives Evaluation Report
Warner, NH

2  EXISTING CONDITIONS
2.1 PHYSICAL LAYOUT

The area of study for this report is an approximately 3000 section of NH Route 103
located within the Town of Warner. This segment of roadway, which begins at North
Road and terminates just west of the I-89 SB ramps at Waterloo Road, carries
approximately 8000 vehicles per day and provides access to the town's main commercial
gistrict, several residential neighborhoods, an NH Park and Ride, a‘nd Intez'state 1-89.

NH Route 103 is a North/South two lane arterial, NHDOT mamtamed highway with a

35 mph posted between 1-89 and North Road, 50 mph posted west of 1-89, and 30 mph
posted east of North Road. Within the study area, thisroadway prowdes access o
Interstate [-89 for the Towns of Warner, Sutton, and Bradford

The pavement width is 44" between Stevens B:‘ook and North Road, Narrows to 24 east
of North Road, widens to 48’ between 1-89 ramps; narrows to 32’ west of Waterloo Road.
A minimum of two 12’ lanes with 4" to 10’ shoulders are provided throughout the study

area. Llisted below are some more specific charac’cerzstsc of the corridor:

¢ Stop controlled intersections w;th the 1-89 Ramps, \Naterfoo Road North Road,
Market Basket Plaza/Citgo, and Park and Ride Fadlity; ~

*  Two points of access and egress to/fmm the Citgﬁ Serwce Station and the NH Park
and Ride facility ex;st B :

¢« There are ma _y_ closely spaced driveways between Stevens Brook and the Warner
Police Depaﬁ:mént A total of 9 driveways. gain access to NH Route 103 within this
1000’ segment of: the roadway, _ :

ys are prov;ded at I 89 '-amps the Market Basket Plaza Drive, and at the

The pavement appears to be zn good condition based on field observations made
dunng our 9/ 16/20{}8 szte visit;

= Poor !ane balance, no stripmg, short queue space, and wide driveways on Market
Basket plaza Dr:ve,

 Difficult mtema% circulation in Citgo Parcel due to the gas pump layout and driveway
locations;

¢ The I-89 5B On-Ramp allows for high speed entry from eastbound direction. This
presents an undesirable speed differential between the two movements (EB and WB).

The existing corridor provides very few accommeodations for pedestrians and bicycles.
There is an existing sidewalk located on the east side of the plaza drive from the Park
and Ride up to McDonzlds as wall as sidewalks on North and South side of Stevens Brook
bridge (NHDOT No. 165/106), There are no crosswalks provided across Route 103. NH

; oyle, Tanner
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Route 103 does have a minimum 4’ shoulder on each side that could facilitate bicycle
traffic but it is not specifically marked.

Stevens Brook flows underneath NH 103 between -89 NB ramps and plaza drive. The
confluence with the Warner River is located 500" south along this brook. This river which
is flowing from west to east parallels NH Route 103 within the corridor. As a result, the
100 Year flood plain is located cdlose to the road along the river and Stevens Brook.

The corridor is commercially zoned and developed between 1-89 and North Road. There
are parcels located opposite the NH Park and Ride and the Warner Palice Department
that have Planning Board approval. A third parcel, a commercsai subdivision, located
immediately west of I-89 is in the final stages of approval. There is also the potential for
future development at the corner of North Road and Route 103 and further up along
North Road. It is mostly residential development West of Waterloo Road and East of
North Road with some small businesses. S o

A large NHDOT ROW is provided for much of the corridor which stretches to 2{?}0" to 300/
wide between [-89 NB Ramps and North Road. The NHDOT ‘also maintains, Lsmuted
Access Right of Way between Waterloo Road and Market Basket Plaza Drive -

While the extent of the existing ut:lmes has not been determmed it has been observed
that there are overhead utilities located a minimum 25" off NH 103 edge of pavement
between I-89 NB Ramps and North Road. There are aiso severai small drainage culverts
fiow underneath NH 103 and drlveways P :

The base plan informatio f_.is a compslatson of ﬂe!d measurement orthophotography, GIS
Cadd files from CNHRPC, NHDOT 103 and Park and Ride as-built drawings, and site
specific constryetio ‘j_.drawmgs supphed by the Town of Warner

22 TRAFFIC VOLUMES

The trafﬁc voiumes used for thls report and alternatives development have been taken
,,fmm the NH 103 Access Management study. For that study, tumning movement counts
" were cenducted within the corrigor for the PM and SAT peak traffic periods. The study
alsc included 7-Day Automatic Traffic Recorder counts along the corridor roadways. The
collected traffic data showed that the Saturday peak hour was the critical time period for
this corridor. For this reason, Hoyle Tanner has chosen to solely adjust and analyze the
SAT peak count condticted on November 19, 2005.

During the 2005 8AT count, traffic data was not collected at the NH Park and Ride
driveways and at the North Road intersection. These volumes will be necessary for a
more thorough analysis of the proposed improvements, Using the Institute of
Transportation Engineers (ITE) Trip Generation Manual, Hoyle Tanner has approximated
the traffic associated with these roadways based on the appropriate ITE Land Use Codes.
This additional data was then added to the 2005 traffic count.

Using the same process for growth and seasonal variation defined in the Access
Management Study, the 2005 traffic data has been adjusted to the peak month and also

h | Hovie Tanner
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the current year using factors from the nearest I-89 permanent counter. This results in
establishing the 2008 Existing Saturday Peak traffic volumes.

The effectiveness of a given improvement to handle traffic must be analyzed for opening
year and future conditions. For this reason, the existing traffic volumes have been
adjusted to reflect an assumed opening year of 2010 and a 10-year design horizon out to
2020 utilizing the same growth factor. The 2010 Opening Year and 2020 Design year
Saturday Peak traffic volumes show the corridor in its proposed layout and incorporated
traffic from the RAW Site Development along the southern side of Route 103. Traffic
figures and ITE trip generation worksheets can be found in append;x A,

2.3 ACCIDENT HISTORY

Accident data for the NH 103 corridor was provided by the NHDOT Bureau of Planning
and Community Assistance. The Bureau has. electronic data for all reportabfe crashes,
those involving personal injury or $1080 00in_ damage within the State of New
Hampshire between 1995 and 2007. If avat!amie, the accident date, location, vehicles
involved, injuries, weather, and accident specifics are reported

Hoyle, Tanner has chosen to rev e data for the mogt recent five-year period. The
amount of locatable accidents within:! {H 103 corridor for tHis time period averages
out to 7.8 incidents per year. Accordmg' to:the most . recent available data, the
Statewide crash rate is 2.66 crashes per million’ veh!cie miles of travel (MVMT). Using
the available traffic data and an approxamatton of the yehicle mites of travel, the crash
rate along Route 1!3 is'“assumed to be 3. 63 MVMT or137% of the Statewide average.

Based on the prov;cied accxdent descrspt:ions, 59% of crashes within the corridor are
intersection related and. 33% result in persona! injury. While the accident descriptions
do not i e,_enough mformatton ithimend specific intersection improvements or
provide-the “basis. for a traffic signal warrant, the above average accident rate does
suggest that safety amprovements to the existing conditions are needed. The corridor
acc:ident data can be found in appeﬂdtx A,

4
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3 TRAFFIC CAPACITY ANALYSIS
3.1  CAPACITY ANALYSIS METHODOLOGY

The capacity analysis methodology for this report is based on the procedures used in the
2000 Highway Capacity Manual (HCM). The HCM provides techniques and guidelines for
the evaiuation of the quality of service on highway and street facilities. The manual rates
the guality of traffic flow for intersections by assigning Level of Service {LOS). The LOS
is based on the average stopped delay in seconds per vehicle, For signalized
intersections, the HCM provides levels of service ranging from A:~'F corresponding to 0 -
80+ seconds of delay. The HCM does not provide an overall: mtﬁrsectlon LOS for stop
controlled intersections, but rather for individual movements on each approach. The
HCM also provides procedures for determining the queuang of vehac es.

The Level of Service and queue lengths for this repert Were caicuzated using the industry
accepted Synchro 7.0 software. These results were then ccsnf:rmed using: the _
rnicroscopic traffic modeler software, SlmTraﬁ” C.. o

3.2 EXISTING TRAFFIC OPERATIONS

The key component of estabitsh:ng necessary corridor 1mpr0vements is to determine the
existing traffic related deficiencies. First,a Sycnhra network wasstreated utilizing the
existing geometry and intersection 1ayouts Next; the 2008 SAT Exist traffic volumes
were entered and anaiyzed to highlight probiem areas.”

The major trouble spot is the intersection of NH Route 103 and the Market Basket Plaza
Drive. During the SAT Peak hour, the SB approach to this intersection experiences long
delay and large queues due to the volume of traffic turning onto Route 103, This can
result impatience and the seEec’cion of improper gaps on the main road. The NB and SB
drlveway approaches to th s zntersectao “currently operating at LOS F.

The I- 89 NB and SB Off—ramps also experience a small amount of delay and queuing
:@durmg this peak hour, with LOS of & and D respectively. However, these approaches do
) appear o function adequate!y under the estimated existing traffic voiumes

The North R{}ad mtersectlon functions with minimal delay at a LOS B for the 5B

approach. A'table showmg level of service, delay, queuing, and volume/capacity for the
2008 Existing traff:c can be found in the appendix A.

3.3 TRAFFIC SIGNAL WARRANT

The Manual on Uniform Traffic Control Devices (MUTCD) provides guidelines for
determining whether an intersection meets established minimum conditions to justify
installation of a traffic signal. This is done by checking existing data against a set of
eight warrants. For this corridor, the eight-hour vehicular volume, four-hour vehicular
volume, peak hour, and crash experience warrants may apply.

oyle, Tanner
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In the Access Management study, it was suggested that a traffic signal at NH Route 103
and the Market Basket Plaza Drive could improve intersection operations. The MUTCD
and the NHDOT recommend collecting 12-hr turning movement counts (TMC) for the
each intersection to be analyzed. Since 12-hr counts have not been collected for this
intersection, Hovyie, Tanner, using engineering judgment, has adapted the 7-day
Automatic Traffic Recorder (ATR) counts taken June 7-14, 2005 for use in evaluating the
signal warrants,

The MUTCD and NHDOT also recommend using engineering judgment to determine what
percentage, if any, of the right turn traffic volume on the minor strect-approach can be
removed when evaluating against a signal warrant. Since ATR counts do not provide
turning movement data, the SAT count was used to determme the percentage of right
turns at the SB approach to the intersection. Based on'the NCHRP Report 457, 100% of
the SB right turns can be removed from the warrani_' vaiuatton Fmaily, the traffic

,,,,,,,

The results of the warrant analysis are desc:ﬂb f._;below A 0, see appendix A Fr the
supporting traffic signal warrant worksheets. i ¢

o Warrant 1 - Eight-Hour: This warrant requires that the major and minor street
volumes exceed a certain volume for each of any 8 hotits of an average day. The NH
Route 103 / Market Basket Plaza dnve did not meet this warrant during any of the
hours of an average day., i r

« Warrant 2 - Four-Hour: This warrant requures that the ma;or and rminor street
volumes exceed a certain volume for each of any 4shours of an average day. This
intersection did not meet Condition A of the warrant for any hours of an average day.
However, this warrant also has a condition B,.which can be used in communities with
a population of less. than. 10 000. The mtersectian would meet this condition of the

t for 4 hours of n average d __ga_md therefore may justify the installation of a

average day, the mmor—street traffzc suffers undue delay when entering or crossing
the ma]or street. Thzs intersection does not meet this warrant.

® Warrant? Crash Evper/ence This warrant requires that 5 accidents within a 12-
month reported at the intersection are deemmed correctable by a traffic signal, Do to
the vague description of most of the reported accidents, it is difficult to determine the
cause of most.of each accident and thus determine if this warrant is met.

At this point, it appears that the intersection may meet the reguirements for justifying a
traffic signal based on Condition B of Warrant 2. However, it is recommended that during
the design process, 12-hr turning movement counts are conducted and the traffic signal
warrants re-evaluated.

7 Hovie Tanner
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4 PROPOSED IMPROVEMENTS

As a result of our evaluation of available information and analysis efforts, alternatives for
conceptual level roadway improvements were developed. As depicted on plan sheets in

appendix B, several types of improvements can be made. These are:

4.1

4.1.1

ALTERNATIVES

1. Increased traffic channelization;

2. Reducing conflict points via instaliation of a raised media-ri

3. 'Improving operations by adding turn ianes along the major road NH 103;

4. Improving operations by adding turn lanes alonmithe rﬁmor road Plaza Drive;

5. Re-aligning access points to oppose.

Explained in more detail below are several® 1mpmvements that are CUF?EﬁtY 1 sasible.
Within each alternative, we briefly describe the' aitematxve s.unique features and the
Pros and Con’s of the each. L

Alternative 14 ~ Stop Contro! at Market Basket Piaza Dnve

Continue to proy e‘12’ Lanes and 4/ Right Shoutders between I-89 NB Ramps and
North Road‘;mth added !eﬁ: tum pockets at aif median breaks;

Construct &' ra:sed concreta median wsth 2’ stnped shoulders between I-89 NB
Ramps.and _NQrth Rqag_j__i;_ R

/ealign and impi’ave safé&'and operations at Market Basket and Citgo drives;
i _ﬂ Park and R;d@ entrance W|th proposed shopping plaza drive;

Block Left turn entram:e and restrict movement from Citgo secondary drive to Right
Out only, r__er_nave secondary Park and Ride drive;

Reduces conflict points

# Provides left turning pockets
Can be easily upgraded to traffic signal
Cheaper than a traffic signal
Minimal impact to NH 103 operations

PROS:

CONS: Does net improve Plaza Drive delay and queuing
Does not improve left turning safety to and from Plaza

8 H@
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4.1.2 Alternative 1B - Traffic Signal at Market Rasket Plaza Drive

= Construct 3-Phase Traffic Signat with protected EB/WE lefts and permissive NB/SRE
left, right turn overlap for heavy SB right turn movement

¢ Add WB Right Turn lane to reduce WB Thru gueue biockage aiang NH 103 at plaza
drive

¢ PROS: Works with unsignalized intersection geometry
Reduces SB gueue
Improves left turning safety to and frmm Piaza
Consistent with commercial deve!opment traffic’ controi measures
Good Visibility C
Can be coordinated with add;tr

al future sagnals

» CONS: Queue storage/blocking east of Plaza Drsve
Adds delay to ER/WB thru movements
Most costly alternative

B

4.1.3  Alternative 2 - Roundabout at Marké‘t Bééke‘t Plaza Drive -

« Construct a single |ane roundabout with 1_15’ mscnbed {zzi‘cie diameter and 20/
approach wrdths = R o

¢ Handles Volume with mm;mai deiay (LOS A)
Ailows for U-Turn to access median blocked drives
Fits within exist. ROW

- Eliminates need for ieﬁ: tiitn storage

e f;f*'Becommg a more common solution

InconStstent w, ¥iraffic control measures within the corridor
Diffi cult to reduce approach speeds on NH 103
Difficult to increase capacity in the future

: Queve lengths/blockage difficult to predict

R Comphca’ted Geometry with close proximity to driveways

4.1.4 SB Oanamp&éconﬁguration Improvements

¢ Reconstruct I-89 SB On-Ramp as a parallel decel-lane and change to vield condition;
« Provide striped left turn pocket for Hudson Lane Subdivision

= Incorporates future development at Hudson Lane Subdivision, RAW Investment
Plaza, and Begin Homes.

? @ le, Tanner
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4.2 ASSOCIATED DESIGN CONSIDERATIONS

4.2.1 Pedestrian Facilities

« No new sidewalk construction planned, reconstruct existing sidewalk east of Market
Basket Plaza Drive;

¢ Provide pedestrian signal heads and push buttons if a traffic srgna! is constructed, but
no crosswalks.
4.2.2 Utility Impacts or Relocation Needs

« No apparent Utility pole impacts or relocations;

« Stormwater culvert extensions and closed draina : rSystem conng:uction.

4.2.3 Abutter Impacts

¢« No ROW takings are necessary. A constructson easement would be needed for the
Plaza drive work; :

« Driveway reconfiguration at Maﬂééﬁ

¢ Slight Reconfiguration of Citgo parkmg ic}t to allow c;rcu_lation,

s Access restrictio egs;stent with 2005 Access Mapagement Study.

4.2.4 Environmental Impacts

« Increased Pavement Area - Therefore stormwater Best Management Practices
(BMP’S) wil be. requxred

"Poss:bie smpact to 100 Year ﬂoed piam south of NH 103;

é./

« No m_a_:jc)_r_ h:stoncai/ar;heoiogicaI/Haz—mat obstacles are forseen.

43 FUTURE TRAFFIC QPERATIONS

Once the NH 103:improvement alternatives have been defined, it is important to analyze
these alternatives under future traffic conditions to determine there effectiveness. Hovyle,
Tanner has evaluated each afternative for 2010 Opening year and 2020 Design year
traffic volumes. The results of this analysis are summarized below and a table showing
level of service, delay, gueuing, and volume/capacity is provided in the appendix.

« 2010 SAT Opening Year (Alternative 1A)

This alternative which maintains the two-way stop control at the Market Basket Plaza

10 Heyie Tanner
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Drive will not improve this intersection’s operations. As traffic continues to arow on
NH Route 103 as well as on the plaza drive itself, the SB delay will increase with a
queue building to 424" during this peak period. The I-80 NB and S8 ramp
intersections will continue to build delay but will still function at acceptabie levels of
service of D and E respectively.

The recently constructed NH Park and Ride and RAW development driveway will
function well with the greatest delay experienced by the NB left turn with a LOS ¢
and 21 seconds of delay. The North Road intersection is minimally effected.

¢ 2010 SAT Opening Year (Alternative 1B)

The construction of a traffic signal at the Market Basket Plaza drive will greatly
improve the overall traffic operations at this intersection. While a traffic signal will
add delay to the NH Route 103 approaches, it will drastically reduce the delay on the
plaza drive and will shrink the SB LT/Thru glieue to 155", However, Ehé’-‘.anai_gg_sis
predicts this signal will result in a WB approath queue length that blocks the WB left
turn pocket and eventually the new Park and Ride driveway; the addition of a WB
right turn pocket mitigates this situation. ' '

The construction of a traffic Sigi will have minimaiﬁéfﬁécts on the adjacent
intersections and may provide larger gdps between traffic plafoons to facilitate traffic

access on to NH Route 103 from adjacent properties.

‘Year (A!temati\éé.IZ)

For the analysis of a roundabout at the Market Basket Plaza drive, the NHDOT

Roundabout Analysis Worksheet was used. According to this worksheet, a

roundabout at this intersection willk-function at a LOS A with minimal delay and
ig at all approaches. o

The construction:of a roundaboytwill have minimal effects on the adjacent
intersections and will allow for u-turns to access driveways that may be blocked by
the raised median. Howevet, the roundabout may also reduce gaps in traffic on NH
Route 103 making it-more difficult for turning traffic.

e 2020 SAT Design Year (Alternative 1A)

As it cid in 2310, the SB approach to the Market Basket Plaza intersection will
continue to add delay and traffic queue in 2020, This will continue to reduce safety
at the intersection as well as on the plaza drive itself as the queue blocks other
driveways.

At this point, the NB and 5B -89 ramp intersection approaches will be nearing and
exceeding failure with delay ranging from 45 to 82 seconds for left turning traffic, At
this time these intersections would need to be evaluated to determine possible
improvements Including additional turn lanes or signalization.

11
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The NH Park and Ride and RAW development driveway will continue to function well
with the NB left turn lane at LOS D with 26 seconds of delay. The North Road
intersection will experience minimal delay out to 2020 pending further development
along the south side of NH Route 103 and along North Road.

e 2020 SAT Design Year (Alternative 1B)

The signalized intersection at the Market Basket Plaza drive will function well out to
2020 with approach levels of service for the NH 103 at C and EDS B for the
driveways. The EB left turn traffic may begin to fill its turn pocket at this point.
Possible improvements may include closing the median break at the NH Park and
Ride as noted in the long term improvements in the Access Management Study and
retiming the traffic signal. S

¢« 2020 SAT Design Year (Alternative 2)

A roundabout at the Market Basket P[aza dr:ve is precilcted ‘o function wel! out to the
year 2020. The NHDOT worksheet reports a LOS A at aII approaches with delay and
guete remaining minimal.

44 PRELIMINARY CONSTRUCTION COST ESTIMATE ¢

Estimate Ass“mptioﬂsz .

All aiternatwes mc!ude colcf p!a“se and overlay of existing pavement surface

e Al est%ma’ces carry a 20% Draﬁage Line tem

¢ Step box w;denmg assumed to match eXistmg condition of 1.5" Wearing Course, 2.5”
Binder Course, 8" each of crushed gravel, gravel, and sand

® Leveimg course used on exrstmg shoulders

¢ The remj& al of a coid piane and overlay could remove up to $130,000 from each
alternative -

The estimated cost of improvements is as follows below. An itemized breakdown for
each alternative is provided in the appendix.

¢ Alternative 1A — Stop Control = $1,220,000
¢ Alternative 1B ~ Traffic Signal = $1,370,000
¢ Alernative 2 - Roundabout = $1,130,000

« 5B On-Ramp Reconfiguration = $320,000

12 ovie Tanner
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5 RECOMMENDATIONS

With the submittal of this Evaluation of Alternatives report to the Town for review and
discussion, Hoyle, Tanner will then submit the draft report to the New Hampshire
Department of Transportation. Once reviewed by the NHDOT, Hoyle Tanner wili be able
to provide recommendations for safety and traffic operation improvements to the NH
103 corridor based on the input of all parties and available funding.

P

13 ijg;@s le Tanner
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dewvle Tanney 10/28/2008
%g%?{}?r Created By: SBH
o o Checked By: TMC

ITE TRIP GENERATION WORKSHEET

North Road Traffic Estimate

Five Building Apartment/Condo Com'plex — Assume 50 Units

Twelve Single Family Homes

Saturday Peak Traffic Generation

ITE Code 230: Residential Condominiumy/Townhouse
Saturday Peak: 0.47 Trips per Unit, 54% Entering —~ 46% Exiting
(.47 * 50 =23.5 Trips, SAY 24 (13 Enter, 11 Exit)

iTE Code 210: Single-Family Detached Housing
Saturday Peak: 0.94 Trips per Unit, 54% Entering ~ 46% Existing
0.94 * 12 = 11.28 Trips, SAY 11 (6 Enter, 5 Exit)

Saturday Total = 35 Trips (19 Enter, 16 Exit)

PM Peak Traffic Geperation

ITE Code 230: Residential Condominium/Townhouse
PM Peak: 0.52 Trips per Unit, 64% Entering — 66% Exiting
0.52 * 50 = 26 Trips, SAY 26 (17 Enter, 9 Exit)

ITE Code 210: Single-Family Detached Housing
PM Peak: ;.02 Trips per Unit, 64% Entering — 36% Existing
1.02 * 12 =12.24 Trips, SAY 12 (8 Enter, 4 Exit)

PM Total = 38 Trips (25 Enter, 13 Exit)




.::‘_, it o o i 10/28/2008
E%?}:E%:{%{@ﬁ?{ Created By: SBH
B e Checked By: TMC

ITE TRIP GENERATION WORKSHEFT

Park-apnd-Ride Traffic Estimate

23 Parking Spaces (Bus/Shuitle Service Unknown)

PM Peak Traffic Generation

ITE Code 090: Park-and-Ride Lot with Bus Service

PM Peak: 0.62 Trips per Space, 23% Entering — 77% Exiting
0.62 * 23 =14.26 Trips

SAY 14 (3 Enter, 11 Exif)

Saturday Peak Traffic Generation

ITE Code 090: Park-and-Ride Lot with Bus Service

Saturday Peak: None Provided (Assume 50% of PM, with 40/60 split)
0.31 %23 =713 Trips

SAY 7 (3 Enter, 4 Exit)




Date: 10/2€/2008
Craated By: SBH
Chwcked By, TMC

NH 103 ACCIDENT DATA

2007 Acscident Bata

Intersection Date Vehlcies Injuries Collision Description Int. Related Weather
-89 N2 Off-Ramp € 103 5/6/2007 1 0 Overtum Yes Dry
103 WS £ 188 Of-Ramp BI25/2007 2 o Unknown Yes Dry
105 WE @ -89 Bxit g TI2T 2007 1 4] Anirmat No Dry
1-88 5B Off-Ramp Bi28/2007 2 o Urknown Yes Dry
+89 NS Cfft-Ramp @ 103 912007 2 1 Unkneown Yes Bry
Market Basket Flaza Drive 1118/2007 2 o Unknown No Dry
Market Besket Plaza Drive @ 103 1211842007 2 & Unknown Mo Snow
103 WE £ -89 8B On-Ramp 12119/2007 2 0 Unknown Yes Dy
103 WE & -89 Ni Off-Ramp 12120/2007 3 0 Unknown Yos Snow
163 @ Market Basket Plaza Drive 1212872007 2 0 Right Angle Yes Weat

2005 Accident Data

Intersection Date Vehicles injuries Collision Description int. Rejated Weather
103 WE @ Market Baskel Fiaza Drive 272008 2 0 Unknown Yes Dry
103 @ B9 Exit g 3102006 1 0 Fizad Object No lee
02 @ -8O Exit g 313/2006 1 [} Fixed Object Mo ico
103 WE @ 83 Exit 8 AM412008 b4 a Unknown s Wet
103 WE @ -8B Exit B 8/3/2006 1 1 Fixed Object No Dry
102 WB @ 1-88 Cn-Ramp 762006 2 1 Unknewn Yes By
03tk @O Bt & /812008 1 o Animal Na Dy
103 @ -8B Exit § 32/30/2008 2 o Right Angie Yes Snow
2008 Accident Data
intersection Flate Vehicles Injuries Collision Description Int, Related Weather
103 WEB @ 8¢ SB On-Ramp 3/27/2005 2 1 RT Turn, Head On Yes Dry
102 @8I Exit ¢ 5/28/2005 1 a3 Anlmal No Wet
-89 On Ramp &) 103 718/2005 1 ¢ Apimal Na Wt
103 @ Market Basket Plaza Drive THer0cs 2 0 tnknown Yes Bry
-89 Off-Ramp @ 103 92212005 2z 1 Unknown Yes Dry

2004 Accldent Data

Intersection Date Vehicles Injuries Collisien Dassription Int. Related Weather
B3 @ 102 292004 a2 Q Unkrown Yes Dy
Market Basket Plaza @ 103 412212004 2 0 Unknown No Ory
Mohile Parking |.ot 9/28/2004 2 0 Unknown Na Wet
32 @ Mcdonalds 10018/2004 2 0 Unknown Yes Bry
86 NB Off-Ramp @ 103 12/7/2004 + v} Fixed Object Yes Snow
2003 Acgident Data
Intersection Date Vehicles injuries Caliision Descrintion Int. Related Weather
103 EB @ -89 Ramp 1572003 2 a Unknown Yes Wt
103 WE @ 88 Ramp 17572003 2 2 Unkriown Yes Wt
163 @ Waterloo Rd 31672003 1 1 Cverturr HNo Dry
103 @ 1-89 Ramp 4/12/2003 1 1 Cveriurn Ne Dy
|-85 Ramp @ 103 411572063 2 1 Rear Eng Yas Dry
103 £8 @ 185 NB Ramp $/24/2003 ] [} Fixed Object Yes Ory
103 @ Mobil 8/21/2003 2 0 Unknown No Dy
103 WEB @ 1-83 Ramp 7182003 1 aQ Animafl Ne Ory
103 WE @ |-89 Off-Ramp 712442503 2 0 Unknown Yes Wt
-89 N8B Off-Ramp @ 103 111712003 2 4 Unknown Yes Dry
103 @ 1-88 SB On-Ramp 12n/72003 2 25 Unknawrs o Dry
Accident Tota} Int. Related Infuries Fatalities
2007 1G 7 1 [}
2008 8 4 2 0
2005 5 3 2 o
2004 & 3 Q a
2003 i1 & ] 2
Avg. Per Year 78 4.5 2.6 0.4
2005 State Wide Accident Rate {crashes/million veh milesivaart: 286
Route 103 Study Length [mifesh: DE7
Route 103 ADT {Based on EBMWE ATR June 2005} 8780
Corrider veh miles {imillien per year); 2,48

103 Corridor Accident Rate: 263 137%  Slate Average



- o ) HTA PROJECT NO, 915901 SHEET, oF,
H@ | E ﬁ aﬁﬁ&g‘ PROJECT DESCRIPTION__NH Route 103 improvement Pan
3 f ! ﬁ:_} B B 3 TASK __LOS/Detay Table
SRR - H £ i Y CTALCULATED BY, 584 DATE___10/28/08
’ ’ : o CHEGKED BY. DATE

Existing LOS ! Delay Table

2008 SAT Exist.
Location VIGT  Delay*  LOST  95%°
-85 SB Ramps
EB THRU 0,18 0 A o]
wWB LT 0.08 8.2 A 8
WB THRU 0.21 0 A o
SBLTRY 0.46 314 D 57
1.8¢ NB Ramps
EB LY .01 8.5 A 1
EB THRU c.24 o] A ¢
WB THRUWRT .31 0 A ol
SBLT 0.38 238 Cc 43
SBRT 012 11.8 8 10
Market Basket Plaza / Cityo Drive
EBLT 0.29 a2 A 30
EB THRURT 012 0 A 0
WBLT .02 T A 3
WE THRURT 0.22 a A o]
NB LTTHRL 0.74 162 F 80
NB RT 0.04° a3 A 3
SB LT/THRU 1.7 4215 F 360
SBRT G4z 134 B 53
Park N Ride
E8 LT/THRU g Q A Q
WB THRU/RT 0.23 Q A o
SBLTRT 0.01 1256 B 1
North Road
EB LT/THRU a3 03 A 1
Wi THRURT 0.23 G A g
SBLTRT 0.04 128 B 3

4 = Voiume to Capadity Ratio for Lane Group
2 = Delay in Seconds for Lane Group

3 = Level of Sarvice for Lane Group

4 = 95% Qusus in fest

KAS16501\Design Traffici915501 - Exist. LOS-Delay Tabie.ds 2017 SAT (1-Lefl) 1 10/28/2006,10:22 AM



R YA FROJEST HO, 915301 SHERY  OF.
Q mmw g m)»wlw ».Hw\, PROJEGT BES ; aute 103 hngrow Pl
m m i mm w . M TASK,_L&#i0etny Table
Annuliates) ing

RTERN . CALGUHATER BY, SBH BATE 102308
x,! . CHECKED BY DATE,

Fyture LOS | Delay Table

2010 SATY 2010 SAT (Signal) 2020 BAT 2020 SAT (Signai) 2020 AT (Signal w/ WB RT)
Location VI Delay'  1os® esw' | owic pelay  Los nmw LOS  95% VG Delay  LOS  95% VIC  Delgy  LOS  95% VIG o Delay  LOS  95%
159 SB Ramps
0.2 o} A il 0.23 i} A 0
0.08 ¢ A a .09 4 A ¢
0.1 8.3 A ] No Chanye Mo Change 0.12 8.5 A 18 He Change Mo Change
8.23 0 A 4 .25 g A a
SBLTR .59 4z.4 E 82 0.83 81.9 F 143
189 M8 Remps
EBLT 201 8.6 A 1 B.02 8.9 A
EBE THRU 226 0 A 4 .3 1 A
WE THRURT 0.34 Il A a No Change Mo Change [odeti] 4] A Mo Change b Char
S8 LT 0.47 282 ] 54 0.54 44.8 E
SBRT 013 122 2] 11 LR 13.2 8
HMarket Basket Plaza / Citge Drive
.31 8.5 A a3 0.81% 384 D #240 8.72 29.8 < #22R 236 10.2 B8 42 .94 58.4 E #2085 091 £0.9 D #205
0.14 o A 0 0.28 4.5 A 96 0.24 11.3 B Tt 0,16 0 A o 0.3 it B 118 .31 it f 118
WEBLT 0.02 7.8 A 2 0.18 2856 C 31 015 278 < 31 feXexc) 78 A 2 0.23 298 c 35 .22 29.2 < 35
WB THRURT 024 [} A 0 0.87 396 3] #2568 - - - - .28 [} A a 1.02 71 E #3332 - - - -
Wa THRU® - - - - - - - - 33.2 c #177 - - - - - - - - G.57 304 < 152
wa Rt - - - - . - - - 7.5 A 45 - - - - - - - - .42 6.4 A 44
NB LTTHRU 059 269.8 F 101 Q.18 221 < 37 185 8 a3z 1.87 782 F 153 019 208 c 39 26 14.4 B 48
0.04 98 A 3 .1 g A 19 Te A 17 0.08% 9.8 A 4 0. t0 79 A 19
2.16 E356 F 424 0.78 46.9 o #159 0.6 283 c 118 371 Eror bl rror 079 48 i #1685 0F7 428 D 168
.45 4.2 B &0 0.32 18 A 29 (34 34 A 40 .55 18,5 C X} 0.37 3.8 A &2 0.36 34 A 52
- - - - 0.87 268 c - 072 i B - - - - - 1.02 8.3 D - 091 24.4 C -
fal £
) 8.1 A 0 0 a8z A a
0.24 4] A 4] 027 ] A it
004 8.3 A 2 .04 84 A 3
023 ol A a- Mo Change 028 4] A a No Change Mo Change
M8 LFTHRU .18 212 c 16 0.24 26 o 23
NHRT .03 107 B 4 .08 1.2 B 5
SBLTRT .ot 4.9 B 1 G.83 18.8 c +
EBLT 8.01 8.2 A 1 .01 8.4 A 1
wwm W w M Mo Shange Wmm w M M No Change Mo Changs
0.04 13.4 B 3 206 1486 B 4

Jus

ane Group

n

ure LOS-Celay Table xis 2017 SAT {1-Lsfty t 10282058, 10:20 AM



Route 103/ Market Basket Drive
Roundabout Analysis

G:Prelimivoundabouis. xis

}2010 PMJ

‘2010 SAT|

NE approact
58 approach
EB approach
WR approact
Overall

EB approach
WE approach
Qverall

NB approach
58 approach
£B approach
WYB approach

5B approach
8 approach
WE approach
Overail

NB & Kc_,cmar.
S8 approach
EB approach
WE approach
Cverall

W@ s e

MNE mnnﬁowww )

From aun 4-7

. Based on weight

caoc o
o wow

oo a G
s R w i <n]

cooo
© oo

0 8
o 190 3 334 9
a 357 206 44 .8
g 31 237 g

v Roundabouts: A nal Guide, exhibit 4-3
it 4-4.
ation only; veluma is nol used in camipuiations,

B

ne period

0 9
0 168 3 285 .9
a 315 182 39 A
[¢] 25 209 163 9

el ali=ia)

o O oo

L= B o o BN =}

Notes

(=3 = R = ¥ o
oo oo
Lo R vt = =
o O oo

738.8889

187 3 328 {292.2222
350 202 43 1217.7778
23 232 1871 | 384.4444

7777778
5177778
595 5556
4211111

74 44444
543.3333
592 2222
4222222

836 6667 | 87.77778
241 | 3 | 371 |334.4444 | 585.5656
307 1 220 | 40 | 248.8889 674.4444

446 6667

t average of enlering volume and delay for all approaches
. Peak gueue per lane, in vehicles. Ibid, equation 4-9; 15 min analy

tie period

5033333

86.66667
$15.5556
8711111
4777778

1053
1093
997

1030
1078

Saturalion legend

28-0ct-2008
Singla fane roundabost Double lane roundabout
aw b ume Xl raluns = ; Y c i 7
 Pawla E <o_5:wm : PHF | Adj turnieg volumes (PHF .‘5 : mﬁ.aznﬁ_moﬁ. ,BEZmW - >uu8wcw Saturation oo:xmf Lost| gse queue” }onwow _ Saturation Oc:wc_h Lot S5%" queus
Time Approach urs s Left Through Right U-turn Right iCirculating Enlering | Exiting” § Capagity” Delay {s) Capacity | Delay (s} (each fane)
Mji NE approaci ] .8 ¢ ] ¢ G o] 1212 %.. 3.0 A 0.0 2424 1.5 A 4.0
< | SB approach 8 G 2 ¢ o] 1212 7 30 A 0.0 2424 1.5 Fal 0.0
= 1 EB approach 8 0 o 0 0 1212 anAb a0 A 0.0 2424 15 A 0.0
| W approach 9 g 0 g o] 1212 3.0 A 0.0 2424 1.5 A .0
Cverall” R S

™
A
bl

(.86 - 1.00 (approach is neating capacity}
> .00 {approach is over capacity)




Date: 10-02-08
Created By: SBH

vie, Tanner
SR S inn,

Hfz}vé , lann

2008 Eight-Hour Signal Warrant . Market Basket -Citgo Intersection

Raw Traffic Data Used: June 7-14, 2005 Pneumatic Tube Counts
{12-Hour Turning Movement Sounts unavailable)

Daily and Seasonal Adjustments: Not Used (Traffic to represent an average day)

Background Growth: 1.25% per year from |-89 Permanent Recorder (Grown to 2008)

Right Turp Reduction (RTR): Used NCHRP 457 (Based on % Right Tums during Saturday November 13, 2005 Count}

100% Right Turn Reduction on Minor Street, Righi Turns equal 53% of approach Volume

Warrant 1, Eight-Hour Vehicular Volume

Count: Satuday June 11, 2005 9:00 10:00 t1:00 1200 1:00 2:00 300 4.00
Major Street I 2005 Count 722 822 728 735 6827 594 579 548
2008 750 BB4 TEE YB3 851 817 601 589
Minor Street 2005 Count 262 268 286 204 286 257 242 250
RTR 186 188 181 186 181 182 {53 158
Count-RTR 98 89 105 108 108 95 89 a2
2008 160 103 109 113 109 99 93 a6

Required (VPH)

Counted (VPH)

A, Minimum Vehicular Volume VPH Major Street 8OO 569
If vehcles per hour on both the major and {Both Directions)
miner streeis excesd whats shown for each of
any 8 hours of an average day, a fraffic signal VPH Minor Street 180 100 103 109 113 109 a9 93 96
may be warranted. {One Way Higher Vol))
Meets Warrant: NO
B.. Interuption of Continous Traffic VPH Major Street 900 750 854 756 783 B51  B17 601 5569
If veheles per hour on both the major and (Both Directions)
minor strects exceed whals shown for each of
any 8 hours of an average day, a traffic signaf VPH Minor Street 75
may be warranted. {One Way Higher Vol.)

Meets Warrant: NO

Volumes Meet Warrant




Date: 10-2-08
Created By: SBH

2008 Four-Hour Sianal Warrant - Market Basket -CHao Intersecticon

Raw Traffic Data Used: June 7-14, 2608 Pneumatic Tube Counts
{12-Hour Turning Movement Counts unavailable}

Daily and Seasonal Adjustments: Not Usad {Traffic to represent an average day)
Background Growth: 1.25% per year from -838 Permaneni Recorder (Grown to 2008)

Right Turn Reduction (RTRY Used NCHRP 457 {Based on % Right Tums durng Saturday November 19, 2005 Count)
100% Right Turn Reduction on Minor Street, Right Tums squal 83% of approach Volume

Count: Satuday June i1, 2005 100 1106 12:00  1:00
Major Street 2005 Cournt l g2 728 Ta&  &27
2008 854 7ES T3 &b1

Miner Street 2005 Count 288 285 294 286

RTR 188 181 188 1

Count - RTR g% 105 108 108

2008 103 108 113 108

Warrant 2, Four-Hour Vehicuiar Volume Flgsare 402, Warrant 2, Fourstiour Velicular Voiums

A. Minimugm Vehicular Volume g sel e 3 RO we-su{mwéew&i& B854 TEG 783 851 VPH Major Street
it the ptotted point of the major and minor streat AR \ . ! ; i {Both Directions)
waffic is above the fine corresponding o the B [~ \:}/m: MDHE‘LAM‘-:S:& :a.q‘n:a- :
rurmber of lanes on each aprroach as rafic BE s \N\“‘x *{\ - Il R HNE ; 103 409 112 109 VPH Miner Street
signal may be wasranted. g [t " (One Way Higher Vol.}
B = . :
22 '“‘\-{,N\ ]
E é o 2 |_# W':I"L«‘ e
z : oo
g' ¢ Meets Warrant: NO

0B 40 WD SN YER RS SO IO WM MG WED wen
MAJOR BTREET—TLTAL OF BOTH APPROACHES -
VEHCLES PER HOUR VP
“Naowy; $14 vph apelier es e lower treennid voidme for & mipot-sleet

REprage wilkHn BT TR s AR B0 vpb appiies s the dower
Hrnslabt e for & minar-alited Apreann win one land.

B, 70% Factor Figare $0-2, Warrant 2, Folrr-Rour Yehicolzr Volume [70% Factor}
Same as Condiion A, except in an community SROMMERITY LESS THAR 05,006 POPUEATIIN GF AEOVE Y6 tmdh §300mpk) OF MAIGH STIKET)
with less than 10,000 people or where the major
street speed imit is above 40 mph.

o VPH Major Street

{Both Direstions)

1 :
LI ASORE LARES &, 2 UR MOBE LAMES
- >< © R RE S WES 8 TUAE
00 "--.M:::: L a_MlaE-sA LANE:

e TSN

R b

VPH Minor Street
{Gne Way Higher Vol.)

Meois Warrant: YES

BHHOA STREET
M VOLUME AFPROASH - YTH

i

oz il L g RN k)

MAJOR STHEET-—10TAL GF BOTH APPROACHES—
VEHCLES PER HOUR (¥PH)
“Hhabe: S vph B @ the lower threahoid viham Sor w st

ARRFOEER WY et S ToRs EnDE BAGE 68 vt A0REOG 1 1A Sower
Ewashilit] vl Rie  pdsosare spproech wBh oon e,

Volumes Meet Warrant






Date: 10-2-08
Created By: SBH

2008 Peak-Four Signal Warrant - Market Basket -Citgo Intersection

Raw Traffic Data Used: June 7-14, 2005 Pneumatic Tube Counts
{12-Hour Tumning Movement Counts dnavailable)

Daily and Seasonal Adjustments: Not Used {Traffic to represent an average day)
Background Growthy 1.25% per year from -89 Permanent Recorder {Grown to 2008)

Right Turn Redustion {(RTR): Used NCHRP 457 (Based on % Right Turns during Saturday November 19, 2008 Count)
100% Right Turn Reduction on Minor Street, Right Tums equal 83% of approach Volume

Count: Satuday June 11, 2005 10:00

Major Street l ‘ 2005 Courd ' 1 822

2008 854

Minor Street 2003 Count 268
RTR 168 §

Count - RTR 98

2008 103

Warrant 3, Peak Hour Vehicuiar Voluine
Flgurs: G0-3. Warrant 3, Poait Houwr

A. Minimum Vehicular Volume o . N ) 854 VPH Major Street
i the plotied point of the major and minar street I \\ . j by 0 {Both Directions)
traffic is above the line corresponding to !he'a % el > s R R R O e i
nurnber of lanes on each approach, as fraffic Egg s Mo _‘\\5\\%\ e [ 103 VPH Minor Street
sighal may be warranted. 5 ; b {Cne Way Higher Vol
9 ¥ Eg . P %\s& ,{“:‘* : “N&&_iwg y Hig )
£ : H PR S T
3 Pl L e ot heats Warrant: NO
§ s < PUUE PN SRR RO e - 5
5 | :
P> i i
A G W0 R0 SN B0 WA 1NN fE0 GRD MO TS0 S o
WM2E0F BTREDT-—TOTAL OF BOTH APPROACHES—
YEHIGLES PER HOUR (V)
"Rotey G e apniles ai B lgwer Sesshihd voiims for & renpnstmet
BEeETEGh Wirh fwo 6 ot BTae #na 1) ven appliss s e inwer
Hireghckt volutea for » miogs-siree ppeoars wifls onw S,
8. 70% Factor Flgrure 4C-4. Warvsnt 3, Peak Howr (76% Facior)
Same as Condition A, except in an community (EAMRMEINTY LESE THAK 10,005 PEPULATICN OR ABOYE 7 ko (4 mph) SK MAJGR §7REET)
with less than 10,000 people or where the major y )
street speed limit is above 40 mph. F : I ; : 854 VFPH Major Street
% o o % OR AORE ERAIES 8% DR HORE |86 ' {Both Directlons)
i & Lo N AT A
BEow &\"“’-\\‘* okl et 103 VPH Winor Street
B . 1A &3 Lot : One Way Higher VoL
§f - \.\ M“\@/ s { y Hig )
0 : i Wi e “raz
P i : 18 Meets Warrant: NO

ato 4B ERF  ECO 700 800 W0 DA iE0 AR00 138
FAASOR BTREE T-~TOTAL OF BOTH APPROACHE S~
YERHICLES PER ROUR (VFH)

*rotg 00 wph apoties a5 the:vwar theashald wolumia 107 & minotstiaet

it e o mitha lBnsY and 75 vk sopties aa iha iowar
Tnraghinisd volme v aoreStor-siraet saproesty WA com lang,

Volumes Meet Warrant




. Construction Costs




Town of Warner - KH Route 103 Improvements HTA Project No. 915301

PRELIMINARY OPINION OF CONTRUCTION COST 10-28-2008
ROADWAY CONSTRUCTION
ALTERNATIVE 1A - STOP CONTROL
iTEM NO. CESCRIPTION UNIT | QUANTITY | UNIT COST COST
2011 CLEARING AND GRUBBING AC 0.0 $ 100000018 -
203 1 COMMON EXCAVATION CY 8335 5 15.00)3% 125,025
203.2  {ROCK EXCAVATION CcY 0 $ 50.0G | § -
2036 IEMBANKMENT-IN-PLACE CY 7500 $ 12001 % 80,000
214 FINE GRADING LS 1 § 575000158 5,750
3041 [SAND CY 2175 |3 200013 43,500
304.2 CGRAVEL CY 1750 $ 250003 43,750
3043 [CRUSHED GRAVEL CY 2550 § 250018 63,750
304,356 [CRUSHED GRAVEL FOR DRIVES CY 850 § 3HE001 S 29,750
40311 1HOT BITUMINOUS PAVEMENT, MACHINE METHOD TON 1000 3 85001 % 85,000
40312  HOT BITUMINOUS PAVEMENT, HAND METHOD TON 150 $ 105.00 | § 15750
403,98  1HOT BITUMINGOUS CONCRETE LEVELING, MACHINE METHOD TON 50 3 85001 % 4,250
417 COLD PLANING BITUM. SURFACES SY 7125 $ 1.06 1§ 7,725
506,91 IRESETTING OR SETTING GUARDRAIL LF 700 $ 10.00 | 8 7,000
608.12 12" BITUMINCUS SIDEWAK (F} SY 100 3 15.00 5 8 1,500
808.240 [4" CONCRETE SIDEWALK {F} SY 1050 $ 450015 47,250
800.01  |STRAIGHT GRANITE CURB LF 885 $ 18.00 1§ 12,330
608 21 [STRAIGHT GRANITE SLOPE CURB LF 3025 $ 15001413 45 375
625.2  |SAWCUTTING BITUM. PAVEMENT LE 275 $ 30018 825
SUBTOTAL A $ 628,530
MISC. ITEMS (MARKINGS, LOAM, SEED, SIGNS) (15% Sub A) © LS 1 $ B427950 1% 94 280
SUBTOTAL B $ 122,840
DRAINAGE ITEMS (PIPE, CB, UNDERDRAIN, DHM}  (20% Sub B) LS 1 $ 1445619013 144 bE2
SUBTOTALC § 867,371
6818.610 JLUNIFORMED OFFICERS WITH VEHICLE ] 3 1 $ 987477118 49,748
619.1  IMAINTENANCE OF TRAFFIC U 1 $ 433685718 43,369
EROSION, SEDIMENT, AND POLLUTION CONTROL  (10% DRAINAGE Y 1 $ 14456181 S 14,456
(HAY BALES, SiLT FENCE, SWPPP, TEMP. WATER POLL. CONTROL}
SUBTOTAL D $ 1024944
ROADWAY MOBILIZATION 5% $ 51,247
ROADWAY CONTINGENCIES 10% $ 102,404
MISCELLANEQUS (LANDSCAPING, FUEL ADJUST ALTERATIONS) 5% $ 51,247
TOTAL $ 1,229,933
TOTAL ROUNDED = $ 1,220, 000.00
Notes:
If & cold plane and overlay is not necessary, the following tems could be removed
40311 HOT BITUMINOUS PAVEMENT, (Wearing Course 1.5") TON 6829 5 8500 $  53.4685.00
417 COLD PLANING BITUM. SURFACES 8Y 7725 $ 100 % 772500
Subtotal = $ 61,190.00

Subtotal (wifactors A+BY = $ 84,442.20
Subtotal (wifactors Ch = §  106,818.38
Sublotal (wifactors Dy= % 128,183.26

TOTAL ROUNDER (Without Cold Plans/Qverlay) = $1,100,006.00

K:AB 1500 \Design\Estimates\Stop Controfled Concept\, Stop Concepiual Estimate xis, Estimate 10728/2008, 10:38 AM




Town of Warner - NH Roufe 103 improvements HTA Project No. 815301
PRELIMINARY OPINION OF CONTRUCTION COST 10-28-2008
ROADWAY CONSTRUCTION
ALTERNATIVE 1B - TRAFFIC SIGNAL
ITEM NO. DESCRIFTION UNIT | QUANTITY | UWNITCOST | COST
2011 [CLEARING AND GRUBRING AL 0.0 § 100000015 -
2031 JCOMMON EXCAVATION Cy 7900 $ 150018 118,500
2032 ROCK EXCAVATION CY 0 H 50.00 1 8 -
2036 |EMBANKMENT-IN-PLACE CY 8100 3 12001]8% 97.200
214 FINE GRADING LS 1 3 6,000,001 % 5,000
3041 SAND CY 2325 3 200018 45 500
304.2  GRAVEL CY 1900 $ 25001 & 47,500
304.3  |CRUSHED GRAVEL CY 2725 $ 25001 % 58,125
304.35 |CRUSHED GRAVEL FOR DRIVES CY B50 $ 350018 29,750
40311 IHOT BITUMINGUS PAVEMENT, MACHINE METHGD TON 1050 $ 85001 % 89,250
403.12  HHOT BITUMINOUS PAVEMENT, HAND METHOD TON 150 § 10500 8 15,750
403.88 HOT BITUMINGUS CONCRETE LEVELING, MACHINE METHOD TON 50 $ 65001 4,250
417 COLD PLANING BITUM. SURFACES Sy s S 1001 % 7725
606.91  [RESETTING OR SETTING GUARDRAIL LF 700 g 16.00 1% 7000
808.12 12" BITUMINCUS SIDEWAK (F) 8Y 90 5 15001 § 1,350
608.240 4" CONCRETE SIDEWALK (F} SY 1050 § 45001 § 47,250
608.01  [STRAIGHT GRANITE CURB LF 885 $ 800§ 12,330
50821 ISTRAIGHT GRANITE SLOPE CURB LF 3025 $ 15001 % 45 375
628.2 ISAWCUTTING BITUM, PAVEMENT LF 275 $ 3.00: % 825
SUBTQTAL A $ 644,680
MISC. ITEMS (MARKINGS. LOAM, SEED, SIGNS) {15% Sub A} LS 1 $ 88702001 % 96,702
SUBTOTAL B 5 741,382
DRAINAGE ITEMS (PIPE, CB, UNDERDRAIN, DHM)  (20% Sub By LS 1 § 148276401 % 148,278
SUBTOTALC 5 889,658
618.810 TUNIFORMED OFFICERS WITH VEHICLE $ 1 § 1023107215 102,311
819.1  |[MAINTENANCE COF TRAFFIC U 1 $ 444829218 44,483
EROSGION, SEDIMENT, AND POLLUTION CONTROL  {10% DRAINAGH U i $ 148278415 14,828
(HAY BALES SILT FENCE, SWRPP, TEMP. WATER POLL. CONTROL)
SUBTOTALD $ 1,051,280
ROADWAY MOBILIZATION 5% s 52,564
ROADWAY CONTINGENCIES 10% s 105,128
MISCELLANEOUS (LANDSCAPING, FUEL ADJUST ALTERATIONS) 5% $ 52 564
616.1  JTRAFFIC SIGNALS LS 1 $ 100,00000 % 100,000
TOTAL $  1,361538
TOTAL ROUNDED = $ 1,370,000.00 |
Hotes:
if & cold plane and overlay is not necessary, the following items could be removed
40311 HQOT BITUMINCUS PAVEMENT, (Wearing Course 1,5 TOM 629 & 8500 $ 53,465.00
447 COLD PLANING BITUM. SURFACES 3Y 7725 $ 106§ 7,725.00
Subtotal = $  61,190.00
Sublotal (witactors A*BY = § 8444220
Subtotal (wifactors C) = $ 106,812.38
Subtofal (wifactors D)= 5 128,183.28
TOTAL ROUNDED (Without Cold Plana/Overtay) = $1.250,000.60 |

K\81580 1\Design\Estimates\Signal Controlled Concepty, Signal Conceptual Estimate ¥s, Estimate

1072872008, 10:40 Al
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Town of Warner - NH Route 103 improvements HTA Project No. 915901
PRELIMINARY OPINION OF CONTRUCTION COST 10-28-2008
ROADWAY CONSTRUCTION
ALTERNATIVE 2 - ROUNDABOUT
ITEM NO. DESCRIPTION UNIT QUANTITY UNIT COST COST
20111 JCLEARING AND GRUBBING AC 0.0 5 600000 1§ -
2031 JCOMMON EXCAVATION CY 8000 3 1500 |8 120,000
203.2  IROCK EXCAVATION CY 0 3 50.00 | % -
203.6 IEMBANKMENT-IN-PLACE CY 5360 b 120018 64,320
214 FINE GRADING 1.3 1 3 6,000.00 | 5 8 060
3041 SAND CY 1725 $ 20001 8% 34,500
304.2 1GRAVEL CY 1470 $ 2500 15 38,750
3043  (CRUSHED GRAVEL CY 2675 $ 2500 1 & 86875
304 35 JCRUSHED GRAVEL FOR DRIVES CY 700 $ 350018 24 500
4063.11  (HOT BITUMINGOUS FAVEMENT, MACHINE METHOD TON S50 $ 8500 1§ 86,750
403.12  [HOT BITUMINOUS PAVEMENT, HAND METHOD TON 131 3 050018 13,755
40368 (MOT BITUMINOUS CONCRETE LEVELING, MACHINE METHOD TON 40 $ 8500 |3 3,400
417 COLD PLANING BiTUM. SURFACES Sy 7728 $ 100 | & 7,725
BOA.91  IRESETTING OR SETTING GUARDRAIL LF 325 $ 10060 § 3.250
GOB.12 12" BITUMINGUS SIDEWAK (F) SY 105 i 150018 1575
608.240 14" CONCRETE SIDEWALK (F) SY 1255 3 45001 5 56,475
600.01  |STRAIGHT ORANITE CURB LF 685 $ 18.00 1 & 12,330
809 71 |STRAIGHT GRANITE SLOPE CURE LF 2750 $ 1500 | § 41850
628.2  ISAWCUTTING BITUM. PAVEMENT LE 275 $ 308 1% 825
SUBTOTAL A $ 574,830
MISC. ITEMS (MARKINGS, LOAM, SEED, SIGNS) (15% Sub A LS i $ 88232001% 86,232
SUBTOTAL B 5 661,112
DRAINAGE [TEMS (PIPE, CB, UNDERDRAIN, BHM)  (20% Sub B) LS 1 5 132,22240 1 % 132222
SUBTOTAL C $ 783,334
618.510 |UNIFORMED OFFICERS WITH VEHICLE g 1 S 912334613 51,233
618.1  IMAINTENANCE OF TRAFFIC U 1 $ 3968667215 38,667
EROSION, SEDIMENT, AND POLLUTION CONTROL  (10% DRAINAG U 1 $ 1322224 1% 13,222
(HAY BALES, SILT FENCE, SWPPP, TEMP, WATER POLL, CONTROL)
SUBTOTALD $ 937,457
ROADWAY MOBILIZATION 5% 5 46873
ROADWAY CONTINGENCIES 10% % 93,746
MISCELLANEOUS (LANDSCAPING, FUEL ARJUST ALTERATIONS) 5% 5 46,873
TOTAL $ 1,124,948
TOTAL ROUNDED = $ 1,130,000.00
Notes:
if 2 cold plane and overlay is not necessary, the following items could be removed
403.11  HOT BITUMINOUS PAVEMENT, (Wearing Course 1.5 TON 628 3 8500 $ 5346500
417 COLD PLANING BITUM. SURFACES SY 77125 $ .00 % 7,725.00
Subtotal = $ 6112000
Sublotab(wifactors A+B) = $§  84.442.20
Subtotal (wiactors C)= % 106,819.38
Subtotal (wiactors Dy = $ 128,183.26
TOTAL ROUNDED (Without Cold Plane/Overlay) = {"$1,040,000.00
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Town of Warner - KH Route 103 Iimprovements HTA Project No, $15901
PRELIMINARY OPIRION OF CONTRUCTION COST 10-28-2008
ROADWAY CONSTRUCTION
SB ON-RAMP RECONFIGURATION
ITEM NO. DESCRIFTION UNIT QUANTITY UNIT COST COST
20119 CLEARING AND GRUBBING AC 0.0 T 100000018 -
2027 IREMOVAL CF GUARDRAIL LE 290.0 $ 25G[8 725
203.1  ICOMMON EXCAVATION CY 2550 § 16500 | $ 38,250
203.2  IROCK EXCAVATION CY 120 3 5000 | 8 6,000
203.6 [EMBANKMENT-IN-PLACE cY 730 3 20018 8,760
214 FINE GRADING LS 1 3 1006001 8 1,600
3041 1SAND cY 400 $ 200018 8,000
3042 |GRAVEL cY 400 i) 250018 10,000
304.3 CRUSHED GRAVEL CY 400 § 250018 10,000
463.11  [HOT BITUMINOUS PAVEMENT, MACHINE METHOD TON 625 & 8500 1 % 53,125
403,98  [HOT BITUMINOUS CONCRETE LEVELING, MACHINE METHOD TON 45 $ 85.00 | & 3,825
417 COLD PLANING BITUM. SURFACES 8y 5750 $ 1.00 18 5,750
609.01  [STRAIGHT GRANITE CURE LF 850 g 18.00 1§ 15,300
609.21  ISTRAIGHT GRANITE SLOPE CURB LF 150 $ 1500 1% 2.250
628.2  ISAWCUTTING BITUM. PAVEMENT LF 100 $ 30018 300
SUBTOTAL A $ 163,285
MISC, ITEMS (MARKINGS, LOAM, SEED, SIGNS) {15% Sub A} LS 1 5 24492751 % 24,493
SUBTOTALB 3 187,778
DRAINAGE ITEMS (PIPE, CB, UNDERDRAIN, DHM)  (20% Sub B) LS 1 $ 37555551% 37,556
SUBTOTAL C $ 225,333
618.610 |UNIFORMED OFFICERS WITH VEHICLE 3 1 $ 258133318 25,913
618.1  IMAINTENANCE OF TRAFFIC U 1 5 112666713 11,287
EROSION, SEDIMENT, AND POLLUTION CONTROL (10% DRAINAGEH U 1 3 3,75556 1 % 3,756
(HAY BALES, SILT FENCE, SWPPP, TEMP. WATER POLL. CONTROL)
SUBTOTAL D $ 266,269
ROADWAY MOBILIZATION 5% 2 13,313
ROADWAY CONTINGENCIES 10% $ 26,827 4~
MISCELLANEQUS {LANDSCAPING, FUEL ADJUST ALTERATIONS) 5% % 13,313
TOTAL $ 318,523
TOTAL ROUNDED = $  320,000.00
Kotes:
If a cold plane and overlay is not necessary, the foliowing items could be removed
40311 HOT BITUMINOUS PAVEMENT, (Wearing Course 1.5" TON 469 3 8500 % 39,865.00
417 COLD PLANING BITUM. SURFACES SY 5750 $ 100 % 5,750.00
Subiotal = $ 4561500
Sublotal (whactors A+B) =  § 62,848.70
Subtotal (wiactors CY= & 78,6301
Subtotal (wiactors DYy= & §5,556.13
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TOTAL ROUKDED (Without Cold PlanefQverlay) =

$ 230,000.80
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