» « BAYSIDE

r SN ENGINEERING

October 9, 2018

Mr. Bob Gambale, Chair
Zoning Board of Appeals
Town of Ipswich

25 Green Street

Ipswich, MA 01938

Attn: Marie Rodgers

Re: Essex Pastures
Ipswich, MA

Dear Mr. Gambale and Zoning Board Members:

Bayside is in receipt of the Town’s Peer Review consultant (TEC) letter dated September 7, 2018
on the Comprehensive Permit Application for the Essex Pastures project located on Essex Road
(Route 133) in Ipswich, MA. This letter has been prepared to respond to the comments. The
peer review comments are italicized in bold and the responses follow.

Transportation Impact Evaluation

1. The Traffic Impact and Access Study (TIAS) and the updated memorandum (July 9
Memo) present a study area along Essex Road (Route 133) including County Road
(Route 1A) to the west and Heartbreak Road to the east. The second memorandum
(Lakeman’s Memo) expands the study area to include the intersections of Lakeman’s
Lane with Essex Road and County Road. @ TEC concurs with the scope of the
expanded study area and does not find that additional intersections are warranted
based upon the documented trip generation levels.

Response: Bayside concurs with this statement.

2. Traffic counts utilized within the three traffic reports were conducted in June 2015 and
August 2018. The July 9 Memo indicates that the June 2015 counts were increased 6%
to a seasonal peak. The Lakeman’s Memo indicates that the August 2018 volumes
remained unadjusted as August represents the seasonal peak condition. The Applicant
conducted automatic traffic recorder counts along the site frontage in June of 2015,
April 2018, and August 2018. The April 2018 and August 2018 daily traffic volumes
along Essex Road are approximately 5% less than the June 2015 daily traffic volumes.
Therefore, the June 2015 counts used in the TIAS and July 9 Memo are conservative
for analysis.
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TEC notes that the June 2015 counts are not within the two-year time frame required
by MassDOT within their TIA Guidelines. MassDOT may require new traffic counts
be performed upon submission of an Application for Permit to Access State Highway.

The weekday morning and weekday evening peak commuter hours were studied to
determine the project’s overall effect on the roadway. TEC concurs that these selected
time periods are appropriate for a residential land use as the peak hours of the
dwelling units will typically overlap with the peak hours of the adjacent street system.

Response: Bayside concurs with this statement.

3. To properly assess roadway operations and safety, including sight distance, the
Applicant utilized a conservative 85™ percentile travel speed along Essex Road (45 mph
westbound and 47 mph eastbound) instead of the posted speed limit of 35 mph along
the site frontage. These travel speeds were measured by the automatic traffic recorders
in June 2015. TEC concurs with this speed assessment.

Response: Bayside concurs with this statement.

4. The Applicant utilized an annual traffic volume growth adjustment factor of 1.0
percent per year based on data provided by MassDOT. The TIAS concurrently overlaid
projected traffic volumes associated with the redevelopment of the former O’Keefe
automobile dealership site on County Road as this site was not operational at the time
of the 2015 counts. TEC concurs with the use of these traffic volumes and adjustment
factors based on the MassDOT TIA Guidelines.

Response: Bayside concurs with this statement.

5. The TIAS presents motor vehicle crash data for each of the study area intersections.
The crash data indicates the number, type, and severity of crashes at the study area
intersections between 2010 and 2014. Upon review of MassDOT’s online crash portal,
some crashes, although limited, may not be represented in the TIAS for intersections in
the study area. The Applicant should review the crash data for the study area
intersections and update as necessary; including the potential to include 2015 and
2016 data which is currently available from MassDOT. TEC also requests that a crash
analysis be conducted for the expanded study area intersections of Lakeman’s Lane /
Essex Road and Lakeman’s Lane / County Road.

Response: Motor vehicle crash data for the study area intersections and roadways
were obtained from the Massachusetts Department of Transportation
(MassDOT) for 2010 through 2016, the most recent seven (7) year period
for which crash data is available. This data updates and supplements the
Motor Vehicle Crash Summary table (Table 2) from the February 21, 2017
TIAS. The motor vehicle crash data was reviewed to determine crash
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trends in the study area. Table 1 presents the updated summary.

Fifteen (15) crashes were reported during the seven year interval. Eleven
(11) of the crashes occurred at the intersection of County Road and Essex
Road. One (1) occurred at the intersection of Essex Road and Lakemans
Lane and three (3) occurred on Essex Road between Ruth’s Way and
Heartbreak Road.

At the intersection of County Road and Essex Road, there were six (6)
rear-end type collisions, three (3) angle-type collisions, one (1) head-on
collision and one (1) single-vehicle collision. The intersection does not
experience a significant crash rate. No fatalities were reported at the
intersection.

No crashes were reported at Essex Road and Heartbreak Road or County
Road and Lakemans Lane.

Of the three (3) crashes reported on Essex Road between Ruth’s Way and
Heartbreak Road, two (2) were in the vicinity of 31 Essex Road (Corliss
Brothers Garden Center and Nursery) and were rear-end collisions. The
third was in the vicinity of 44 Essex Road and involved a vehicle striking
a deer.

6. Upon review of MassDOT’s online crash portal and the data provided, TEC concurs
that an identifiable crash issue and/or trend does not exist at the study area

intersections.

Although a specific crash trend does not exist, the Applicant should

provide documentation of other traffic safety related issues/deficiencies at the
intersections and subject roadways, if applicable.

Response:

Bayside concurs with this statement.



TABLE 1
MOTOR VEHICLE CRASH DATA SUMMARY*?

Location
Essex Road, Bruni Essex Road and
County Road # 28 Driveway and Marketplace Exit Bruni Marketplace Essex Road and Essex Road and County Road and
Scenario and Essex Road Essex Road and Ruth Wat Driveway Heartbreak Road Lakemans Lane Lakemans Lane
Year:
2010 3 0 0 0 0 0 0
2011 2 0 0 0 0 0 0
2012 2 0 0 0 0 0 0
2013 0 0 0 0 0 0 0
2014 1 0 0 0 0 0 0
2015 1 0 0 0 0 1 0
2016 2 0 0 0 0 0 0
Total 11 0 0 0 0 1 0
Average® 16 0.0 0.0 0.0 0.0 0.1 0.0
Crash Rate® 0.24 0.00 0.00 0.00 0.00 0.44 0.00
Significant® No No No No No No No
Type:
Angle 3 0 0 0 0 0 0
Rear-End 6 0 0 0 0 0 0
Sideswipe 0 0 0 0 0 1 0
Head-On 1 0 0 0 0 0 0
Single Vehicle Crash 1 0 0 0 0 0 0
Hit Fixed Object 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0
Total 11 0 0 0 0 1 0
Time of Day:
Morning (7:00 to 9:00 AM) 1 0 0 0 0 0 0
Evening (4:00 to 6:00 PM) 1 0 0 0 0 0 0
Remainder of Day 9 0 0 0 0 1 0
Total 11 0 0 0 0 1 0
Pavement Conditions:
Dry 8 0 0 0 0 1 0
Wet 1 0 0 0 0 0 0
Snow/Ice/Slush 2 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0
Total 11 0 0 0 0 1 0
Severity:
Property Damage Only 8 0 0 0 0 1 0
Personal Injury 3 0 0 0 0 0 0
Fatal Accident 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0
Total 11 0 0 0 0 1 0

®Source: MassDOT Safety Management/Traffic Operations Unit records..

PAverage crashes over analysis period.

“Crash rate per million entering vehicles (mev).

YSignalized intersections are significant if rate >0.77 crashes per million vehicles, and unsignalized intersections are significant if rate >0.58 crashes per million vehicles.
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7. The TIAS uses the standard fitted curve equations published in the ITE publication
Trip Generation, 9th Edition for land use code (LUC) 220 — Apartment to estimate the
traffic generated by the 194 apartments and townhouse units. The July 9 Memo
updates the traffic generation projection using the ITE publication Trip Generation,
10th Edition for land use code (LUC) 221 — Multifamily Housing (Mid-Rise), reducing
the traffic generation projections for the proposed site by 30%. Because the proposed
development is on the lower side of the ITE Mid-Rise Multifamily Housing height
spectrum (3-10 floors is considered Mid-Rise), does not have direct access to public
transportation, and partially consists of townhouse units; the Applicant should revise
the trip generation estimates to use the ITE publication Trip Generation, 10th Edition
for land use code (LUC) 220 — Multifamily Housing (Low-Rise), which may reflect the
traffic anticipated to be generated by the subject site more accurately.

For the purposes of determining the proposed project’s impact on the immediately
adjacent Essex Road roadway system and the improvements necessary to mitigate any
impact, the analyses within the original TIAS remain the most conservative. The
analyses within the Lakeman’s Memo are appropriate to provide a sensitivity analysis
for any potential cut-through traffic on this residential roadway.

Response: Bayside concurs with this statement. Bayside has prepared a trip
generation comparison using ITE LUC 220 from the Tenth Edition of Trip
Generation manual® and is summarized in Table 2. The trip generation
calculations are attached.

1Trip Generation, Tenth Edition; Institute of Transportation Engineers; Washington, DC; 2017.
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TABLE 2
TRIP-GENERATION COMAPRISON
Proposed Proposed Proposed
Residential Residential Residential
Trips® Trips” Trips®
Average Weekday Daily Traffic 1,300 1,056 1,426
Weekday Morning Peak Hour:
Entering 20 18 21
Exiting 79 52 69
Total 99 70 90
Weekday Evening Peak Hour:
Entering 81 52 67
Exiting _43 _33 _40
Total 124 85 107

®Based on LUC 220 — Apartments, 194 dwelling units, Trip Generation Ninth Edition.
®Based on LUC 221 — Multifamily Housing, 194 dwelling units, Trip Generation Tenth Edition.
“Based on LUC 220 — Multifamily Housing, 194 dwelling units, Trip Generation Tenth Edition.

As shown in Table 2, using LUC 220 — Multi-family Housing (Low-Rise)
yields a daily traffic generation slightly higher than that identified in the
original TIAS. However, the peak hour traffic generation is lower.

8. The vehicular traffic generated by the proposed project was distributed onto the
adjacent roadway system based upon available Journey-to-Work data published by the
US Census Bureau for persons residing in the Town of Ipswich. This form of trip
distribution is consistent with industry standards for residential developments, and
therefore, TEC concurs with the methodology.

TEC notes that a portion of the site generated traffic (27%) is distributed to the east via
Essex Road. The volumes are shown in the Site Generated Trip Figures 7 and 8 in the
TIAS and the July 9 Memo. However, these volumes are not carried through the
intersection of Essex Road / Lakeman’s Lane in the Lakeman’s Memo. The Applicant
should review the site distributions and revise the analyses at the intersection of Essex
Road / Lakeman’s Lane as necessary.
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Response: Included in the Appendix to this letter are the revised traffic flow
networks, capacity analysis calculations and revised level of service
summary table. The level of service results are not significantly changed.
9. TEC generally concurs with the results of the capacity and queue analysis provided as

10.

11.

12.

part of the TIAS utilizing the Highway Capacity Manual 2010 (HCM 2010)
methodology.

Response: Bayside concurs with this statement.

Overall, TEC concurs that the general impact of the project on the control delay,
gueue, and level of service along the approaches to the study area intersections is
anticipated to be nominal in terms of ‘vehicular’ traffic.

Response: Bayside concurs with this statement.

The Lakeman’s Memo performed a sensitivity analysis of the operation of the
intersections of Lakeman’s Lane with Essex Road and County Road should up to 50%
of the site traffic to/from the south on County Road (Route 1A) use this roadway as a
cut-through. TEC performed travel time runs on the two routes to the site — via
Lakeman’s Lane and via County Road. TEC concurs with the findings within the
Lakeman’s Memo that the average time to/from the site via Lakeman’s Lane is
approximately one minute longer than the route via County Road. The two
intersections studied continue to operate at acceptable levels of service within the
sensitivity analysis with the addition of site generated traffic.

Response: Bayside concurs with this statement.

The Applicant proposes to monitor the operations of the Essex Road / County Road
intersection 12 and 24 months after full occupancy of the development and commits to
providing design plans for the signalization of the intersection if the intersection level
of service is poor due to the subject project traffic. TEC recommends that the Board
consider the monitoring program as a condition of approval. At a minimum, the
monitoring program should include daily and peak hour traffic volume counts at the
site driveways to confirm traffic generation of the site and the peak hour operations of
the intersections of Essex Road / County Road and Essex Road / Lakeman’s Lane.
Alternatively, the Applicant should coordinate with the Town’s DPW for a scaled
contribution to current or future infrastructure improvements near the project site to
account for the project’s tertiary impacts.

Response: As identified in the TIAS, The Applicant shall, in consultation with the
Town of Ipswich, conduct a traffic monitoring and reporting program
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13.

14.

which will include a survey of residents and employee participation in the
TDM program. The traffic monitoring program will include measuring
traffic volumes at the access point to the project over a continuous 7-day,
week-long period and will be conducted at 12 and 24 months after
issuance of the Final Certificate of Occupancy for the Project. This
monitoring will also include the intersection of Essex Road and County
Road.

The sight distances reported in Table 10 of the TIAS are measured in accordance with
the American Association of State Highway and Transportation Officials (AASHTO)
requirements and correspond with measurements TEC performed in the field. It is
TEC’s understanding that 12 feet of the existing retail building at #34 Essex Road will
be removed to provide adequate sight distances at the intersection of the West Site
Driveway / Essex Road. The site plans should be revised to show this building removal
and any sight lines along the property frontage along Essex Road. The Applicant shall
provide a plan within the set that depicts the AASHTO minimum sight distance to/from
each of the new access driveways onto Essex Road. The sight line clear areas should be
compared against future proposed Landscaping Plans to confirm that the sight lines
will remain clear as reported in the traffic study. The Applicant should commit to
remove and maintain vegetation along the site frontage consistently to ensure that
sight lines remain unobstructed at the site driveway intersections with Essex Road.

Response: The site plans will be changed to show the removal of the twelve (12) feet
of the existing retail building. Sight lines will be shown. The Proponent
is committed to removing and maintaining vegetation along the site
frontage consistently to ensure that sight lines remain unobstructed at the
site driveway intersections with Essex Road.

Access to the project is proposed via two full movement driveways onto Essex Road.
The West Site Driveway is in the approximate location of the existing driveway into #28
Essex Road, and the East Driveway is a new driveway located east of the Bruni Market
Place. Due to the roadway speed, the applicant should consider the implementation of
left turn lanes along Essex Road to remove these conflicting movements from the
through traffic along the roadway. MassDOT has exclusive jurisdiction over all curb
cuts that intersect with State Highway Layout (SHLO). TEC recommends the
Applicant and the Town discuss the sight distances proposed at the West Site Driveway
and the provision of left turn lanes at both site driveways with MassDOT’s District 4
office as part of the Application for Permit to Access State Highway.

The Town should consider including a condition to any approval of the site plan
requiring completion of an approved MassDOT Permit to Access State Highway prior
to the issuance of a Building Permit.
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Response: Bayside concurs with this statement.
15. As provided, the Site Layout Plan depicts an on-site sidewalk network along one side of

16.

17.

each access driveway and throughout the parking areas. The on-site sidewalk connects
with the existing sidewalk along the north side of Essex Road. The Applicant should
consider, if possible, the construction of sidewalk along both sides of each access road
within the development. A crosswalk should be added within the parking area between
the two buildings on the southeast corner of the site. The Applicant should provide
further detail on the plan to the location and type of accessible ramps within the site
and at the site driveway crossings along Essex Road. Details for each ramp
configuration type and crosswalk type and material should be added to the Site
Development Plans.

Response: A sidewalk was considered for both sides of the site access roadways.
However, this would significantly increase the impervious area. As such,
it was decided to have a sidewalk on one side of each access roadway.

A crosswalk will be added within the parking area between the two
buildings on the southeast corner of the site.

The final site plans will provide the necessary details relative to the
location and type of accessible ramps within the site and at the site
driveway crossings along Essex Road.

The Site Development Plans should depict any proposed accommodations for a school
bus pick-up and drop-off location along the site frontage. This could include some
sections of new granite curbing and a cement concrete sidewalk surface to provide a
visual difference for the pedestrian space adjacent to internal circulation areas.

Response: An area has been suggested at the back of sidewalk at the easternmost site
driveway. This will be reflected on the site plans.

The Town of Ipswich Zoning Bylaw requires 1.5 parking spaces per dwelling unit. For
the 20 townhouse units, each unit appears to have two parking spaces — one garage
space and one driveway space. For the 174 apartment units, 266 parking spaces are
provided at a ratio of 1.5 spaces per unit. TEC concurs that this bylaw requirement is
met.

Response: Bayside concurs with this statement.
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Site Plan Characteristics

Note that aspects of the site plans that enter State Highway Layout (SHLO) are under the
purview of MassDOT. Although many of the following comments relate to the overall site and
driveway locations, TEC has provided specific recommendations and comments for areas
within SHLO that MassDOT are anticipated to ask as part of their Permit to Access State
Highway review.

1.

The Applicant should provide turning templates showing the ability of refuse vehicles
to access, circulate, and egress the site through the circulation pattern without leaving
the paved surface. The refuse vehicle shall be able to access the site without
encroachment over the double yellow line on Essex Road (Route 133).

Response: Refuse containers have been placed for easy access at the end of the site
circulation roads. Swept-path turning movements will be provided for
refuse equipment as part of a future submittal.

The Applicant shall provide a dedicated plan for all traffic signage and pavement
markings to be installed as part of the project. A sign summary shall also be included
which depicts the sign legend, sign size, and sign lettering dimensions in compliance
with the Manual on Uniform Traffic Control Devices (MUTCD).

Response: A sign and pavement marking plan will be provided as part of a future
submittal.

The Applicant should coordinate with the Town of Ipswich Fire Department for
preferred locations and sign requirements for fire lanes within the site (if needed) and
confirmation of hydrant locations.

Response: Bayside will coordinate and incorporate fire department requirements into
the site plan.

The Applicant should provide vehicle turning templates to verify that a Town of
Ipswich fire apparatus can circulate freely throughout the site in the event of an
emergency.

Response: Swept-path turning movements have been presented at the September 20,
2018 meeting. Access to all sides of the buildings was achievable using
no reverse movements.

The Applicant should consider relocating the maintenance building on the southeast
corner of the site to ensure access to all sides of the 24-unit building.
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10.

11.

12.

Response: The fire department commented that it would be ideal to have full access,
but did not require it. Swept-path turning movements have shown access
to all sides of the structure are possible.

The Applicant should indicate the vertical datum that the existing conditions survey is
based on.

Response: The datum has been added to the plans.
The Applicant should provide a list of requested waivers on the site development plans.

Response: A complete list of waivers is included in a separate document that has
been submitted to the ZBA as part of the application.

The Applicant should provide dimensions to the proposed parking spaces and drive
aisles on the Site Layout plan.

Response: These dimensions have been added to the plans.

The Applicant should provide a parking summary table that displays the number of
required/proposed parking spaces, and the number of required/proposed accessible
spaces on the Site Layout plan.

Response: The details of the parking spaces have been added to the plans.

The Applicant should provide the proposed Building Area and Open Space along with
the already provided Required Max Building Area, and Min. Open Space.

Response: These measurements will have been added to the plans.
The Applicant should correct total sheet number, on sheets numbered 2 through 4.
Response: The sheet numbers have been updated.

The Applicant should provide an Erosion Control Plan for proposed construction per
Section X.C.7 of the Ipswich Protective Zoning Bylaws.

Response: The Erosion Control Plan and Erosion Control details have been added to
the plan set. It should be noted that before construction, the contractor is
required to prepare a Storm Water Pollution Prevention Plan (SWPPP) for
construction operations and file with the US EPA. This document will
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provide in great detail measures that will adequately protect resource
areas.

13. The Erosion Control Plan should show proposed locations of stockpiles; all stockpiles
shall be outside the wetland buffers.

Response: The erosion control plan shows the proposed location of stockpiles.

14. The Applicant should provide the following per Section X.E.2 of the Ipswich Protective
Zoning Bylaws:

a: Owner’s address and signature;

b: Addresses in addition to the names of all abutting property owners;

g: Existing building setbacks;

h: The location, size, and type of all signs and exterior lighting;

i: The lot area of the parcel;

k: The approximate location of all buildings within 200 feet of the parcel;

Response: The missing items will be added to the plans. Exterior lighting and signs
will be included as part of a future submission.

15. The Applicant should specify if the interior zoning district line is a property line, and
provide the Bearing and Distances of it.

Response: The zoning district line /property line has been clarified on the plan.

16. Further clarification on the proposed sewer system is needed; including detailed sewer
inverts, and a detail for the force main tie-in. The Applicant should provide a sewer
design (pump station) stamped by a professional engineer.

Response: A full sewer design will be included as part of the contract drawings after
the site plan layout is confirmed. The design will include determination of
the suitability of the existing pump station for the increased flow, and
redesign if necessary.

17. The project is proposing 194 units of new housing, it is unclear if the existing utility
infrastructure is capable of handling the new use. The Applicant should coordinate
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18.

19.

20.

21.

with the Ipswich Utilities department to determine if adequate capacity exists for all
town-owned utilities.

Response: Bayside has reviewed the letter provided by the Town of Ipswich Utilities
Department dated June 14, 2018 and has determined that additional
information is required to assess the suitability of the existing utilities
capacity for the increase in demand. Bayside has attempted to contact the
Utilities Department via email on June 20". The department responded
that they will send us the materials the following week. Bayside has not
received any information form the department. A letter was sent by U.S.
Mail to the Utilities Department on September 7, 2018 requesting a
meeting. We have received historical flow data for the adjacent
development. Bayside will prepare a water and sewer system impact
analysis and submit it at a later date.

The Applicant should provide an estimate for water usage and sewer flows so the Town
can determine if there will be any implications to downstream infrastructure.

Response: Flow estimates will be provided as part of the water and sewer system
impact analysis.

The Town may benefit from a third party review by a Registered Landscape Architect
to determine if the proposed plantings are adequate for screening and meet the intent
of the Ipswich Zoning ByLaw.

Response: The Zoning Board is coordinating review of the plans by a registered
landscape architect.

The Applicant should indicate if an irrigation system will be installed for the extensive
landscaping. An irrigation system could add to the demand on the Town’s water
system.

Response: The landscape will include drought-tolerant species to minimize the
irrigation demand requirements. Rainwater harvesting is being
investigated to capture the roof runoff of the northern-most building for
irrigation purposes.

The proposed subdivision line will result in several decks/stairs within the setback of
the new property line. The Town Building Inspector should review and determine if
the proposed property line is allowed by right.
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22,

23.

24,

25.

26.

217.

Response: The proposed subdivision (commercial) lot lines will be located such that
the commercial lot will comply with current zoning controls. An approval
not required (ANR) plan will be submitted.

It is unclear if the new buildings will be serviced by underground or overhead electrical
wiring. The proposed electrical connections and equipment should be shown on the
site plans.

Response: The building will be serviced with underground utilities (electric,
communication, television). Connection and equipment will be added to
the plans as part of a future submittal.

The project is proposing two new buildings totaling 64 units that will directly abut a
single family home in the Rural Residential zoning district. These two buildings are
located within the Rural Residential district.

Response: Bayside concurs with this statement.

The Town may benefit from a third party review by a Registered Architect to determine
if the scale and massing of the proposed buildings is appropriate in comparison to the
current neighborhood.

Response: The Zoning Board is coordinating review of the plans by a registered
landscape architect.

The vegetated buffer between the new development and existing single family home
should be revised to a minimum of 20-feet in width, exclusive of the proposed retaining
wall.

Response: The proposed vegetated buffer is greater than 20 feet in this location.
However, it should be noted that this area contains an access easement for
benefit of 48 Essex Road. Should access be necessary in the future, all
vegetation will be removed at the option of the easement holder.

The site plans should be revised to call out snow storage areas.

Response: Snow storage areas have been added to the plans. The owner has plans to
remove snow and dispose of off-site should it become necessary to
maintain the required parking spaces.

Further detail is required to properly review the proposed retaining walls. TEC
suggests that a “top-of-wall”” and “bottom-of-wall” elevation is provided every 50-feet
along the proposed walls.
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28.

29.

30.

31.

32.

Response: The proposed retaining walls have additional elevation data for each wall
location.

The site plans should be revised to display the existing and proposed tree line (limit of
clearing).

Response: The existing tree line has been added to the plans.

The Applicant should submit a subdivision plan that shows that all of the zoning
requirements are being met for the newly created lots.

Response: Bayside will submit an approval not required (ANR) plan showing that
current zoning dimensional controls are met.

Several zoning setbacks are not being met by the proposed plan. The front-yard
setback to the townhouses and maintenance building should be 50-feet minimum, and
the rear-yard setback at the townhouse should be 30-feet minimum.

Response: The proposed and required setbacks are included on Sheet 3.

Townhomes (front): 10>  (Required in Zone HB)
25’ (Proposed)

Townhomes (rear): 20  (Required in Zone HB)
12 (Proposed)

Maint. Building (front): 50"  (Required in Zone RRA)
52’ (Proposed)

Several townhouses are proposed within the 65-foot no-build buffer zone to wetlands.
The site plans should be revised to shift these buildings outside of the buffer zone.

Response: These townhouses have been moved outside of the 65 foot no-build zone.

The Site Plans should be revised to provide loading zones as required for each new
building. It is unclear if each new building will receive deliveries directly to the
building or if a centralized delivery location is proposed.

Response: All deliveries will be delivered to the proposed automated mail and parcel
building centrally located on the lot. Deliveries will not be made directly
to the buildings.
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33. The site plans do not address trash removal or dumpster locations. It is unclear if a

centralized dumpster location will be utilized or if each building will have its own
dumpster.

Response: Trash/dumpster locations are labeled on the plans. These locations as well
as receptacle size requirements will be evaluated and the plans revised as
needed. There will be one (1) refuse and one (1) recycling dumpster per
every two (2) buildings (the plans have been updated to reflect this
requirement).

34. The proposed lighting plan does not meet the requirements of the International

Building Code. Section 1008.2 indicates that a minimum illumination of 1 foot-candle
must be provided along all egress paths from the building to a public way.

Response: Lighting plans will be included as required by code as part of a future
submittal.

Stormwater Management Plan

1. The Stormwater Report should include a section to address the 10 standards identified

3.

in the Massachusetts Stormwater Handbook. This section should include calculations
to show that the required recharge volume and water quality volumes are being
provided.

Response: The site meets the required stormwater standards. The stormwater report
has been revised to include a section describing how the project complies
with the standards applicability.

The Site Plans should be revised to properly label (numbering) the proposed
subsurface infiltration basins.

Response: The infiltration basins have been labeled appropriately.

A detail should be provided for the proposed vegetative filter strips that meets the
requirements of Volume 2 Chapter 2 of the Massachusetts Stormwater Handbook.

Response: The vegetative strips include a detail for each location. The requirements
have been met or exceeded according to the chart provided in the
Massachusetts Stormwater Handbook:

Max. allowed inflow length = 75 (paved) (max length provided < 65”)
Max. allowed slope = 6% (slope provided equal to or flatter than 6%)
Minimum allowed length = 25’ (all areas exceed 30 feet)
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4. The project is considered a Land Use with Higher Potential Pollutant Load based on
the trip generation summary in the submitted traffic report (>1,000 trips per day). All
proposed Best Management Practices (BMPs) must be designed to meet the standards
for LUHPPLs.

Response: The current stormwater treatment BMPs include impermeable liners or
impervious soil borrow to bring them into compliance with this
requirement.

5. A detail should be provided for the proposed stone for pipe ends, and calculations
should be submitted to show that the stone is adequately sized to dissipate the
stormwater flows from the site.

Response: Details and Calculations have been provided for the stone for pipe ends to
show stone size suitability for the expected runoff velocity.

6. The bio-retention details should be revised to accurately show the bottom of stone
elevation associated with the proposed underdrain. There are currently several
elevations shown (37.23, 37.5, 38.5).

Response: The elevations are shown correctly. The bottom of the stone bed is
purposely pitched to ensure the beds can fully drain between each storm.

7. Although it is not required, TEC recommends that an emergency overflow pipe be
provided for the subsurface infiltration basins.

Response: Bayside typically includes overflow devices as part of the downspout
details and will include them on this project. Overflow pipes have been
added for both locations.

8. For LUHPPLs, the bioretention systems should be lined until a minimum of 44% TSS
removal is achieved. For the current layout, the entire bioretention system should be
lined with an impermeable fabric.

Response: Impermeable fabric or impervious soil borrow has been added to meet this
requirement.

9. The pre-development watershed map should be revised to clearly define the proposed
watersheds. The Time of Concentration path for each watershed should be labeled on
the maps.
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Response: Proposed watersheds are shown accurately with the exception of the
northeast corner of the site which will require minor adjustments to reflect
the topography beyond the property line in that location. The watersheds
have been updated.
10. It appears that the area northeast of the site may flow towards the site. If this is the

11.

12.

13.

14.

case, this area should be accounted for in the design of the proposed stormwater
BMPs.

Response: This condition has been confirmed during a site visit. The northeast area
has been adjusted to include this.

The Site Plans do not currently show any upgrades to the existing stormwater system
within the subdivision Lot H, however it appears that the entire parking area is drained
through a 6 pipe.

Response: Bayside concurs with this statement.

The existing outlet from the stormwater system on Lot H is located right at the edge of
the wetland system. If upgrades to the existing stormwater system are required, the
stormwater outfall should be pulled back as far away from the edge of wetlands as
possible.

Response: The property owner has confirmed the existing wetland is a trench
excavated many years ago as part of farming operations. The location of
the wetland has been defined by the location of the outfall. Bayside does
not recommend removal of the outfall if upgrades are not proposed to the
system, as it would require extensive excavation within the local “no
disturb zone”. If the existing stormwater system is upgraded, the new
outfall will be located in accordance with current practices and guidelines.

The HydroCAD analysis of bioretention system #2 currently shows two primary outlet
devices which may be causing incorrect calculations. The rectangular weir should be
modeled as a Device 2 to the 18-inch culvert (same routing as pond B1O-1).

Response: This has been corrected. Since the final discharge point and quantity of
runoff has not changed, the analysis results have not changed as a result.

Based on the provided detail for the subsurface infiltration basin #1, the minimum
cover requirement is not being met. It appears that a minimum grade of 46.33-feet is
required to meet minimum cover.
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Response: Additional test pits have been performed to better understand the
subsurface soils in this location. The layout of the infiltration system and
associated grading will be revised as a result. Installation elevation, cover
and grading has been updated.

15. The groundwater elevation at pond BIO-2 is incorrectly labeled as elevation 36.9-feet.
Based on the test pit information, the groundwater should be at 38.9-feet. The
Stormwater Report and BMP should be revised based on this information.

Response: This test pit was originally located using “swing” ties and the elevation
was determined by the existing survey. The test pit location has been
located by survey and updated. The groundwater elevation for test pit BEI-
3 is 37.8. Also, additional test bits within the limits of BIO-2 have been
performed to further define the groundwater elevation.

16. The deep observation hole #13 indicates that a layer of silt loam is located within the
proposed subsurface infiltration basin. The HydroCAD modeling indicates an
infiltration rate of 2.41 inches per hour, which is associated with a loamy sand soil
type. The engineer should submit documentation or references that show that using a
higher infiltration rate is acceptable although there is a more restrictive layer present
below it.

Response: Additional test pits have been performed to better understand the
subsurface soils in this location. The layout of the infiltration system and
associated grading has been revised as a result.

If you have any questions or we can be of further assistance, please call.

Sincerely,

BAYSIDE ENGINEERING, INC.
%ﬂ—"ﬁ
‘V/

Director, Traffic Engineering
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APPENDIX

Revised Traffic Flow Networks
Revised Build Capacity Analysis — Lakemans Lane at Essex Road
and at County Road
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Revised Traffic Flow Networks
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Revised Build Capacity Analysis — Lakemans Lane at Essex Road
and at County Road



1: County Road & Lakemans Lane
Lanes, Volumes, Timings

2025 Build Weekday AM Peak Hour

P
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations i | <
Traffic Volume (vph) 34 14 228 19 13 316
Future Volume (vph) 34 14 228 19 13 316
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 100 100 100 100 1.00
Frt 0.961 0.990
Flt Protected 0.966 0.998
Satd. Flow (prot) 1764 0 1767 0 0 1809
Flt Permitted 0.966 0.998
Satd. Flow (perm) 1764 0 1767 0 0 1809
Link Speed (mph) 30 30 30
Link Distance (ft) 5328 539 598
Travel Time (s) 1211 12.3 13.6
Peak Hour Factor 087 08 078 078 088 0.8
Heavy Vehicles (%) 0% 0% 7% 0% 0% 5%
Adj. Flow (vph) 39 16 292 24 15 359
Shared Lane Traffic (%)
Lane Group Flow (vph) 55 0 316 0 0 374
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 100 100 100 100 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free
Intersection Summary
Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 37.2%

Analysis Period (min) 15

ICU Level of Service A
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1: County Road & Lakemans Lane

HCM 2010 TWSC

2025 Build Weekday AM Peak Hour

Intersection
Int Delay, siveh 1.2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4
Traffic Vol, veh/h 34 14 228 19 13 316
Future Vol, veh/h 34 14 228 19 13 316
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 87 8 78 78 88 88
Heavy Vehicles, % 0 0 7 0 0 5
Mvmt Flow 39 16 292 24 15 359
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 693 304 0 0 317 0

Stage 1 304 - - - - -

Stage 2 389 - - -
Critical Hdwy 64 6.2 - 41
Critical Hdwy Stg 1 54 - - -
Critical Hdwy Stg 2 54 - - -
Follow-up Hdwy 35 33 - 22
Pot Cap-1 Maneuver 412 740 - 1255

Stage 1 753 - - -

Stage 2 689 - -
Platoon blocked, % -
Mov Cap-1 Maneuver 406 740 - 1255
Mov Cap-2 Maneuver 406 - - -

Stage 1 753 - -

Stage 2 679
Approach WB NB SB
HCM Control Delay,s  13.7 0 0.3
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - 468 1255
HCM Lane V/C Ratio - 0.118 0.012 -
HCM Control Delay (s) - 137 79 0
HCM Lane LOS - B A A
HCM 95th %tile Q(veh) - 04 0
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5: Essex Road & Lakemans Lane/#74
Lanes, Volumes, Timings

2025 Build Weekday AM Peak Hour

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Traffic Volume (vph) 6 0 9 0 0 1 19 348 0 0 404 9
Future Volume (vph) 6 0 9 0 0 1 19 348 0 0 404 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Frt 0.921 0.865 0.997
Flt Protected 0.980 0.997
Satd. Flow (prot) 0 1603 0 0 1644 0 0 1809 0 0 1726 0
Flt Permitted 0.980 0.997
Satd. Flow (perm) 0 1603 0 0 1644 0 0 1809 0 0 1726 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 5328 234 566 540
Travel Time (s) 121.1 5.3 12.9 12.3
Peak Hour Factor 088 083 088 025 025 025 095 095 095 094 094 094
Heavy Vehicles (%) 17% 0% 0% 0% 0% 0% 0% 5% 0% 0% 10% 0%
Adj. Flow (vph) 7 0 10 0 0 4 20 366 0 0 430 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 17 0 0 4 0 0 386 0 0 440 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free
Intersection Summary
Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 46.9%

Analysis Period (min) 15

ICU Level of Service A
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5: Essex Road & Lakemans Lane/#74

HCM 2010 TWSC 2025 Build Weekday AM Peak Hour

Intersection

Int Delay, siveh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N s Fi 8 Py

Traffic Vol, veh/h 6 0 9 0 0 1 19 348 0 0 404 9

Future Vol, veh/h 6 0 9 0 0 1 19 348 0 0 404 9

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 88 8 25 25 25 95 95 95 94 A4 9

Heavy Vehicles, % 17 0 0 0 0 0 0 5 0 0 10 0

Mvmt Flow 7 0 10 0 0 4 20 366 0 0 430 10

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow Al 843 841 435 846 845 366 439 0 0 366 0 0
Stage 1 435 435 - 406 406 - - - - - - -
Stage 2 408 406 - 440 439 - - - - - - -

Critical Hdwy 727 65 62 71 65 62 41 - - 41 - -

Critical Hdwy Stg 1 6.27 55 - 61 55 - - - - - - -

Critical Hdwy Stg 2 6.27 55 - 61 55 - - - - - - -

Follow-up Hdwy 3.653 4 33 35 4 33 22 - - 22 - -

Pot Cap-1 Maneuver 267 303 625 284 302 684 1132 - - 1204 - -
Stage 1 571 584 - 626 601 - - - - - - -
Stage 2 591 601 - 600 582 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 261 296 625 275 295 684 1132 - - 1204 - -

Mov Cap-2 Maneuver 261 296 - 2715 295 - - - - - - -
Stage 1 558 584 - 612 588 - - - - - - -
Stage 2 575 588 - 590 582 - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s  14.4 10.3 04 0

HCM LOS B B

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1132 - - 401 684 1204 - -

HCM Lane V/C Ratio 0.018 - - 0.043 0.006 - -

HCM Control Delay (s) 8.2 0 - 144 103 0 -

HCM Lane LOS A A - B B A

HCM 95th %tile Q(veh) 0.1 - - 01 0 0 -
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1: County Road & Lakemans Lane
Lanes, Volumes, Timings

2025 Build Sensitivity Weekday AM Peak Hour

P
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations i | <
Traffic Volume (vph) 41 14 226 21 13 309
Future Volume (vph) 41 14 226 21 13 309
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 100 100 100 100 1.00
Frt 0.966 0.989

Flt Protected 0.964 0.998
Satd. Flow (prot) 1769 0 1766 0 0 1809
Flt Permitted 0.964 0.998
Satd. Flow (perm) 1769 0 1766 0 0 1809
Link Speed (mph) 30 30 30
Link Distance (ft) 5328 539 598
Travel Time (s) 1211 12.3 13.6
Peak Hour Factor 087 08 078 078 088 0.8
Heavy Vehicles (%) 0% 0% 7% 0% 0% 5%
Adj. Flow (vph) 47 16 290 27 15 351
Shared Lane Traffic (%)

Lane Group Flow (vph) 63 0 317 0 0 366
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane

Headway Factor 1.00 100 100 100 100 1.00
Turning Speed (mph) 15 9 9 15

Sign Control Stop Free Free
Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 36.8%

Analysis Period (min) 15

ICU Level of Service A
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1: County Road & Lakemans Lane

HCM 2010 TWSC

2025 Build Sensitivity Weekday AM Peak Hour

Intersection
Int Delay, siveh 1.3
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4
Traffic Vol, veh/h 41 14 226 21 13 309
Future Vol, veh/h 41 14 226 21 13 309
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 87 8 78 78 88 88
Heavy Vehicles, % 0 0 7 0 0 5
Mvmt Flow 47 16 290 27 15 351
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow All 684 303 0 0 317 0

Stage 1 303 - - - - -

Stage 2 381 - - - -
Critical Hdwy 64 6.2 - - 44
Critical Hdwy Stg 1 54 - - - -
Critical Hdwy Stg 2 54 - - - -
Follow-up Hdwy 35 33 - - 22
Pot Cap-1 Maneuver 417 741 - - 1255

Stage 1 754 - - - -

Stage 2 695 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 411 741 - - 1255
Mov Cap-2 Maneuver 411 - - - -

Stage 1 754 - - -

Stage 2 685
Approach WB NB SB
HCM Control Delay, s 14 0 0.3
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - 464 1255
HCM Lane V/C Ratio - 0.136 0.012 -
HCM Control Delay (s) - 14 79 0
HCM Lane LOS - B A A
HCM 95th %tile Q(veh) - 05 0
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5: Essex Road & Lakemans Lane/#74
Lanes, Volumes, Timings

2025 Build Sensitivity Weekday AM Peak Hour

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Traffic Volume (vph) 8 0 9 0 0 1 19 346 0 0 397 16
Future Volume (vph) 8 0 9 0 0 1 19 346 0 0 397 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Frt 0.929 0.865 0.995
Flt Protected 0.977 0.997
Satd. Flow (prot) 0 159 0 0 1644 0 0 1809 0 0 1725 0
Flt Permitted 0.977 0.997
Satd. Flow (perm) 0 159 0 0 1644 0 0 1809 0 0 1725 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 5328 234 566 540
Travel Time (s) 121.1 5.3 12.9 12.3
Peak Hour Factor 088 083 088 025 025 025 095 095 095 094 094 094
Heavy Vehicles (%) 17% 0% 0% 0% 0% 0% 0% 5% 0% 0% 10% 0%
Adj. Flow (vph) 9 0 10 0 0 4 20 364 0 0 422 17
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 19 0 0 4 0 0 384 0 0 439 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free
Intersection Summary
Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 48.0%

Analysis Period (min) 15

ICU Level of Service A

Q:\Projects\14 PROJECTS\2141906 - BRUNI, JOHN Proposed Residential, Ipswich\Traffic\CA\New\2025abs.syn

Synchro 9 Report

Page 3



5: Essex Road & Lakemans Lane/#74

HCM 2010 TWSC 2025 Build Sensitivity Weekday AM Peak Hour

Intersection

Int Delay, siveh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N s Fi 8 Py

Traffic Vol, veh/h 8 0 9 0 0 1 19 346 0 0 397 16

Future Vol, veh/h 8 0 9 0 0 1 19 346 0 0 397 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 88 8 25 25 25 95 95 95 94 A4 9

Heavy Vehicles, % 17 0 0 0 0 0 0 5 0 0 10 0

Mvmt Flow 9 0 10 0 0 4 20 364 0 0 422 17

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow Al 837 835 431 840 843 364 439 0 0 364 0 0
Stage 1 431 431 - 404 404 - - - - - - -
Stage 2 406 404 - 436 439 - - - - - - -

Critical Hdwy 727 65 62 71 65 62 4.1 - - 41 - -

Critical Hdwy Stg 1 6.27 55 - 61 55 - - - - - - -

Critical Hdwy Stg 2 6.27 55 - 61 55 - - - - - - -

Follow-up Hdwy 3.653 4 33 35 4 33 22 - - 22 - -

Pot Cap-1 Maneuver 270 306 629 287 303 685 1132 - - 1206 - -
Stage 1 574 586 - 627 603 - - - - - - -
Stage 2 593 603 - 603 582 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 264 299 629 278 29 685 1132 - - 1206 - -

Mov Cap-2 Maneuver 264 299 - 278 296 - - - - - - -
Stage 1 561 586 - 613 590 - - - - - - -
Stage 2 577 590 - 593 582 - - - - - - -

Approach EB WB NB SB

HCM Control Delay,s 15 10.3 04 0

HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1132 - - 381 685 1206 - -

HCM Lane V/C Ratio 0.018 - - 0.051 0.006 - -

HCM Control Delay (s) 8.2 0 - 15 103 0 -

HCM Lane LOS A A - C B A

HCM 95th %tile Q(veh) 0.1 - - 02 0 0 -
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1: County Road & Lakemans Lane
Lanes, Volumes, Timings

2025 Build Weekday PM Peak Hour

P
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations i | <
Traffic Volume (vph) 31 16 404 49 20 285
Future Volume (vph) 31 16 404 49 20 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 100 100 100 100 1.00
Frt 0.925 0.985

Flt Protected 0.978 0.997
Satd. Flow (prot) 1667 0 1823 0 0 1871
Flt Permitted 0.978 0.997
Satd. Flow (perm) 1667 0 1823 0 0 1871
Link Speed (mph) 30 30 30
Link Distance (ft) 5328 539 598
Travel Time (s) 1211 12.3 13.6
Peak Hour Factor 073 030 091 0.91 082 0.82
Heavy Vehicles (%) 7% 0% 3% 0% 5% 1%
Adj. Flow (vph) 42 53 444 54 24 348
Shared Lane Traffic (%)

Lane Group Flow (vph) 95 0 498 0 0 372
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane

Headway Factor 1.00 100 100 100 100 1.00
Turning Speed (mph) 15 9 9 15

Sign Control Stop Free Free
Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.4%

Analysis Period (min) 15

ICU Level of Service A
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1: County Road & Lakemans Lane
HCM 2010 TWSC

2025 Build Weekday PM Peak Hour

Intersection
Int Delay, siveh 1.8
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4
Traffic Vol, veh/h 31 16 404 49 20 285
Future Vol, veh/h 31 16 404 49 20 285
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 73 30 AN 91 82 82
Heavy Vehicles, % 7 0 3 0 5 1
Mvmt Flow 42 53 444 54 24 348
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 867 471 0 0 498 0

Stage 1 471 - - - - -

Stage 2 396 - - - -
Critical Hdwy 647 6.2 - - 4415
Critical Hdwy Stg 1 5.47 - - - -
Critical Hdwy Stg 2 5.47 - - - -
Follow-up Hdwy 3563 3.3 - - 2.245
Pot Cap-1 Maneuver 317 597 - - 1051

Stage 1 618 - - - -

Stage 2 669 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 308 597 - - 1051
Mov Cap-2 Maneuver 308 - - - -

Stage 1 618 - - - -

Stage 2 650 - - - -
Approach WB NB SB
HCM Control Delay,s 16 0 0.6
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 422 1051
HCM Lane V/C Ratio - - 0.227 0.023 -
HCM Control Delay (s) - - 16 85 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 09 0.1 -
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5: Essex Road & Lakemans Lane/#74
Lanes, Volumes, Timings

2025 Build Weekday PM Peak Hour

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Traffic Volume (vph) 5 0 34 0 0 1 25 439 1 0 506 8
Future Volume (vph) 5 0 34 0 0 1 25 439 1 0 506 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Frt 0.881 0.865 0.998
Flt Protected 0.994 0.997
Satd. Flow (prot) 0 1664 0 0 1644 0 0 1877 0 0 1860 0
Flt Permitted 0.994 0.997
Satd. Flow (perm) 0 1664 0 0 1644 0 0 1877 0 0 1860 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 5328 234 566 540
Travel Time (s) 121.1 5.3 12.9 12.3
Peak Hour Factor 077 077 077 025 025 025 092 092 092 091 0.91 0.91
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 2% 0%
Adj. Flow (vph) 6 0 44 0 0 4 27 477 1 0 556 9
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 50 0 0 4 0 0 505 0 0 565 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free
Intersection Summary
Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 57.2%

Analysis Period (min) 15

ICU Level of Service B
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5: Essex Road & Lakemans Lane/#74

HCM 2010 TWSC

2025 Build Weekday PM Peak Hour

Intersection
Int Delay, siveh 0.9
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N s Fi 8 Py
Traffic Vol, veh/h 5 0 34 0 0 1 25 439 1 0 506 8
Future Vol, veh/h 5 0 34 0 0 1 25 439 1 0 506 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - None
Storage Length - - - - - - -
Veh in Median Storage, # - 0 - 0 0 - 0 -
Grade, % - 0 - - 0 - - 0 - 0 -
Peak Hour Factor 77 7 7 25 25 25 92 92 92 9N 91 9N
Heavy Vehicles, % 0 0 0 0 0 0 0 1 0 0 2 0
Mvmt Flow 6 0 44 0 0 4 271 477 1 0 556 9
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow Al 1094 1093 560 1115 1097 478 565 0 0 478 0 0
Stage 1 560 560 - 532 532 - - - - - -
Stage 2 534 533 - 583 565 - - -
Critical Hdwy 71 65 62 71 65 62 4.1 - 4.1 -
Critical Hdwy Stg 1 6.1 55 - 61 55 - - -
Critical Hdwy Stg 2 6.1 55 - 61 55 - - - - :
Follow-up Hdwy 3.5 4 33 35 4 33 22 2.2
Pot Cap-1 Maneuver 193 216 532 187 215 591 1017 - 1095 -
Stage 1 516 514 - 535 529 - - -
Stage 2 534 528 - 502 511 - - -
Platoon blocked, %
Mov Cap-1 Maneuver 186 208 532 167 207 591 1017 - 1095 -
Mov Cap-2 Maneuver 186 208 - 167 207 - - - -
Stage 1 497 514 - 516 510 - - -
Stage 2 511 509 460 511
Approach EB WB NB SB
HCM Control Delay, s  14.5 111 0.5 0
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1017 - 430 591 1095 -
HCM Lane V/C Ratio 0.027 - 0.118 0.007 -
HCM Control Delay (s) 8.6 0 145 111 0 -
HCM Lane LOS A A B B A
HCM 95th %tile Q(veh) 0.1 - 04 0 0 -
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1: County Road & Lakemans Lane
Lanes, Volumes, Timings

2025 Build Sensitivity Weekday PM Peak Hour

P
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations i | <
Traffic Volume (vph) 35 16 397 56 20 281
Future Volume (vph) 35 16 397 56 20 281
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 100 100 100 100 1.00
Frt 0.929 0.983
Flt Protected 0.977 0.997
Satd. Flow (prot) 1669 0 1820 0 0 1871
Flt Permitted 0.977 0.997
Satd. Flow (perm) 1669 0 1820 0 0 1871
Link Speed (mph) 30 30 30
Link Distance (ft) 5328 539 598
Travel Time (s) 1211 12.3 13.6
Peak Hour Factor 073 030 091 0.91 082 0.82
Heavy Vehicles (%) 7% 0% 3% 0% 5% 1%
Adj. Flow (vph) 48 53 436 62 24 343
Shared Lane Traffic (%)
Lane Group Flow (vph) 101 0 498 0 0 367
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 100 100 100 100 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Stop Free Free
Intersection Summary
Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 41.2%

Analysis Period (min) 15

ICU Level of Service A
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1: County Road & Lakemans Lane
HCM 2010 TWSC

2025 Build Sensitivity Weekday PM Peak Hour

Intersection
Int Delay, siveh 1.9
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4
Traffic Vol, veh/h 35 16 397 5 20 281
Future Vol, veh/h 35 16 397 5 20 281
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 73 30 AN 91 82 82
Heavy Vehicles, % 7 0 3 0 5 1
Mvmt Flow 48 53 436 62 24 343
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow All 858 467 0 0 498 0

Stage 1 467 - - - - -

Stage 2 391 - - - -
Critical Hdwy 647 6.2 - - 4415
Critical Hdwy Stg 1 5.47 - - - -
Critical Hdwy Stg 2 5.47 - - - -
Follow-up Hdwy 3563 3.3 - - 2.245
Pot Cap-1 Maneuver 321 600 - - 1051

Stage 1 621 - - - -

Stage 2 673 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 312 600 - - 1051
Mov Cap-2 Maneuver 312 - - - -

Stage 1 621 - - - -

Stage 2 654 - - - -
Approach WB NB SB
HCM Control Delay,s  16.3 0 0.6
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 418 1051
HCM Lane V/C Ratio - 0.242 0.023 -
HCM Control Delay (s) - - 163 85 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 09 0.1 -
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5: Essex Road & Lakemans Lane/#74
Lanes, Volumes, Timings

2025 Build Sensitivity Weekday PM Peak Hour

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Traffic Volume (vph) 12 0 34 0 0 1 25 432 1 0 502 12
Future Volume (vph) 12 0 34 0 0 1 25 432 1 0 502 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Frt 0.901 0.865 0.997
Flt Protected 0.987 0.997
Satd. Flow (prot) 0 1690 0 0 1644 0 0 1877 0 0 1858 0
Flt Permitted 0.987 0.997
Satd. Flow (perm) 0 1690 0 0 1644 0 0 1877 0 0 1858 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 5328 234 566 540
Travel Time (s) 121.1 5.3 12.9 12.3
Peak Hour Factor 077 077 077 025 025 025 092 092 092 091 0.91 0.91
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 2% 0%
Adj. Flow (vph) 16 0 44 0 0 4 27 470 1 0 552 13
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 60 0 0 4 0 0 498 0 0 565 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free
Intersection Summary
Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 59.3%

Analysis Period (min) 15

ICU Level of Service B
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5: Essex Road & Lakemans Lane/#74

HCM 2010 TWSC

2025 Build Sensitivity Weekday PM Peak Hour

Intersection
Int Delay, s/veh 1.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N s Fi 8 Py
Traffic Vol, veh/h 12 0 34 0 0 1 25 432 1 0 502 12
Future Vol, veh/h 12 0 34 0 0 1 25 432 1 0 502 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - -
Veh in Median Storage, # - 0 - 0 0 - 0 -
Grade, % - 0 - - 0 - - 0 - 0 -
Peak Hour Factor 77 7 7 25 25 25 92 92 92 9N 91 9N
Heavy Vehicles, % 0 0 0 0 0 0 0 1 0 0 2 0
Mvmt Flow 16 0 44 0 0 4 21 470 1 0 552 13
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow Al 1084 1083 558 1104 1089 470 565 0 0 47 0 0
Stage 1 558 558 - 524 524 - - - - - -
Stage 2 526 525 - 580 565 - - -
Critical Hdwy 71 65 62 71 65 62 4.1 - 4.1 -
Critical Hdwy Stg 1 6.1 55 - 61 55 - - -
Critical Hdwy Stg 2 6.1 55 - 61 55 - - - : :
Follow-up Hdwy 3.5 4 33 35 4 33 22 2.2
Pot Cap-1 Maneuver 196 219 533 190 217 598 1017 - 1101 -
Stage 1 518 515 - 540 533 - - -
Stage 2 539 533 - 504 511 - - -
Platoon blocked, %
Mov Cap-1 Maneuver 189 211 533 169 209 598 1017 - 1101 -
Mov Cap-2 Maneuver 189 211 - 169 209 - - - -
Stage 1 499 515 - 521 514 - - -
Stage 2 516 514 462 511
Approach EB WB NB SB
HCM Control Delay,s  16.9 111 0.5 0
HCM LOS C B
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1017 - 361 598 1101 -
HCM Lane V/C Ratio 0.027 - 0.165 0.007 -
HCM Control Delay (s) 8.6 0 16.9 11.1 0 -
HCM Lane LOS A A C B A
HCM 95th %tile Q(veh) 0.1 - 0.6 0 0 -
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