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Re: The Residences at Acorn Park &
Belmont, Massachusetts

Dear Mr. Szklut:

Rizzo Associates, Inc. (Rizzo), on behalf of AP Cambridge Partners II, LLC is providing detailed
responses to the comments raised in the April 27, 2006 letter prepared by FST with regard to their review
of the Drainage Report prepared by Rizzo in support of The Residences at Acorn Park. Listed below are
each of the comments raised in FST’s letter followed by our detailed response.

Please note that in response to other comments received (particularly the Belmont Fire Department) the
site plan layout, grading and drainage has been revised to accommodate a 20-foot fire access roadway
around the sides of Buildings B and D. This revision has impacted the stormwater management system
and the drainage calculations.

General Civil Review

Comment 1:

Response:

Comment 2:

Response:

“Ingress and egress o the site is shown via (3) three roadway curb culs located
off of Acorn Park Drive. FST recommends the intersection and/or stopping site
distance at the three entrance/exit locations onto Acorn Park Drive be evaluated,
documented and included in the Comprehensive Permit submittal.”

Refer to Vanasse Associates, Inc. (VAI) traffic study dated January 2006
regarding site distance analysis. This was submitted to your office by VAL
Attached is an excerpt of the study related to sight distances.

“EST questions the length of each proposed entrance/exit drive located off of
Acorn Park Drive in providing the required vehicle storage to avoid the potential
conflict with vehicles entering and exiting the site. We recommend additional
documentation addressing this issue be submitted by the Applicant.”

We have forwarded (via VAI) a copy of the VAT traffic study dated January 2006
to your attention. Based on the Future Build study year (2010) 95™ percentile
queue, no more than one (1) vehicle will be queued at each driveway exit during
the a.m. peak hour per minute. Refer to attached Table 14 of the VAI study.
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Comment 3:

Response:

Comment 4:

Response:

Comment 5:

Response:

Comment 6:

Response:

Comment 7:

Response:

“As shown on the submitted site plan, parking for the site will be provided under
each building and on the surface in small block areas surrounding the buildings.
FST recommends a typical cross-section of the surface parking areas identifying
items such as location of sidewalk, guard rail, grass strip, pavement width,
median, curbing, driveway crown and side slopes be provided on the site plan.”

We will provide cross section.

“Due to the layout of the buildings and parking lots, we recommend turning
movements for an SU-30 vehicle (e.g. fire truck/delivery vehicle) within the on-
site parking lot areas be analyzed and submitted for review. Also provisions for
emergency vehicle access along the rear of Building Nos. B and D need to be
addressed by the Applicant.”

We will submit fire truck turning maneuver plans to the ZBA, Belmont Fire
Department, and FST for review.

“EST recommends the limits and layout of the proposed sidewalk be reviewed by
the applicant. We note that no sidewalks are currently shown within the front
entrance parking lot areas associated Building Nos. A and E. Limits of the
proposed sidewalk located adjacent to Acorn Park Drive needs to be further
detailed on the site plan.”

We have revised the plan to reflect appropriate sidewalk locations. Sidewalks
along the west side of Acorn Park Drive will be pervious (i.e. stone dust) in order
to be in keeping with the natural surroundings and similar to the material
proposed for the trail system and kiosk. The proponent will connect to the
existing walk at the frontage road intersection with Acorn Park Drive and
construct the walk up to the project parcels terminus in Cambridge.

“Provisions for trash removal and location of dumpsters with proper screening
need to be provided on the site plan.”

Trash will be collected in the underground garages and will not be shown on the
site plans. Detailed architectural plans will be developed once permit approvals
are obtained.

“Applicant indicates that snow will be stored on pervious areas to promote
infiltration. These areas are not shown on the plans and we recommend they be
shown on the plans.”

Snow storage areas will be shown on Sheet C-2.
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Comment 8:

Response:

“We recommend a property line plan of the subject property, stamped by a
Professional Land Surveyor (PLS) be provided to the Board.”

We will provide a final property line survey sealed by a PLS.

Stormwater Management

Comment 1:

Response:

Comment 2:

Response:

Comment 3:

Response:

Comment 4

Response:

Comment 5:

“For existing conditions, Figure 1 in the report indicates the sheet flow
calculation for Subcatchment 28 is based on a 2 percent slope. The supporting
HydroCAD calculations for sheet flow are based on a 1 percent slope.”

Calculations have been revised. This modification will not impact pre-
development (existing) runoff or have an impact on the stormwater management
system design.

“We note that for proposed conditions, the times of concentration for
Subcatchments 18, 2S, 45, 35S, and 6S are less than five minutes. Typically, five
minutes is used as the minimum value for a time of concentration. However, in
this case, by using a value of less than five minutes, the peak flows that are
generated are higher than those that would be generated for a time of
concentration of five minutes. Therefore, more conservative results are being
generated.”

No action required.

“On Figure 3, the grassed area in proposed area Subcatchment 1S is located in
a D soil, not in a B soil, as used in the HydroCAD calculations.”

Figure 3 has been revised (See attached). HydroCAD calculations will be
revised accordingly and forwarded for review. This revision will have little
impact on the final stormwater management system design.

“We requested the Applicant provide a soil survey map to verify the delineation
of the B and D soils. We note that the aerial map provided to us indicates that B
soils terminate east of Acorn Park Drive. Figure 3 in the stormwater
management report indicates B soils terminating west of Acorn Park Drive.”

Previously provided to FST. Figure 3 in the Stormwater Management Report
will be updated.

“The stormwater runoff from the impervious area to the west of the proposed
pool in Subcatchment 9S, sheets off towards the wetland without receiving
treatment.”
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Response:

Comment 6:

Response:

Comment 7:

Response:

Comment 8a:

Response:

The grading and drainage plan (Sheet C-3) has been updated and shows a
retention basin between buildings B and D. Runoff from the area described will
sheet flow over the pervious area (geo-block) and into the basin.

“In proposed Subcatchment 8S, the grading in the parking lot adjacent 1o the
flood compensation area indicates that stormwater runoff from the parking lot
will flow directly towards Acorn Park Drive and will not travel through the
grass-filter strip. In addition, all the stormwater runoff from paved areas that is
directed towards Acorn Park Drive does not appear to flow into the grassed
swale adjacent to Acorn Park Drive, but instead appears to continue flowing
down Acorn Park Drive.”

The grading and drainage plan (Sheet C-3) has been updated and shows 1-foot
contours and positive cross slope drainage to the grass filter strip.

“The package submitted by the Applicant does not contain detailed calculations

for the closed drainage systems. We recommend submittal of final design
calculations to demonstrate system adequacy inclusive of, but not necessarily
limited to, gutter flow capacity, width of gutter flow spread, inlet capacity /
percent interception versus percent bypass for the selected inlet grate
configurations, and pipe sizing calculations including the hydraulic grade line
determination. The Town’s Zoning By-Laws, Section 6B. Belmont Uplands
District, require the storm drain system to be designed to convey the 10-year
storm frequency. However, we recommend the Applicant demonstrate that flows
in excess of the 10-year storm frequency will be conveyed to the stormwater
management systems for treatment and attenuation.”

The storm drain piping has been designed for the 25-year storm using StormCad.
We will forward calculations with HydroCAD analysis once completed.

“Detention Basins 1 and 2 are located in D soils, which are not conducive to
infiltration. Percolation tests have not been performed for this submittal and the
Applicant states that these tests will be performed as part of final design. We
stress that these tests must be done for both detention basins and the retention
basin as part of the project’s design efforts to verify that these basins,
particularly the ones located in D soils, will be capable of infiltrating the
runoff.”

Percolation tests will be performed and HydroCAD Analysis updated to reflect
results. In order to complete these tests, notification to the Belmont Conservation
Commission is required since some test pits will be within the 100-foot buffer
zone to wetland resource areas. We intend on filing a Request for Determination
of Applicability to obtain approval. Once results are available the stormwater
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Comment 8b:

Response:

Comment 8c:

Response:

Comment 8d:

Response:

Comment 8e:

Response:

management systemt will be modeled with the test results and forwarded to the
town and FST for final review.

“Based on the existing groundwater testing presented in the report, there is less
than the recommended 2 feet of separation between the bottom of the detention
basin and the high groundwater elevation for Detention Basins 1 and 2. The
percolation tests done during final design will also determine the high
groundwater elevation at the detention basins.”

Once the test pitting program is completed, final design results will be submitted
for review.

“For Detention Basins 1 and 2, the downstream inverts of the outlet pipes are
7.8 feet and 7.7 feet, respectively, and they discharge within the 100-year
floodplain.  The HydroCAD calculations were performed assuming free
discharge and an empty detention basin. The 100-year flood is at elevation
9.8 feet; therefore, the outlet pipes will be submerged during the 100-year storm
and water will backflow into the detention basins to an elevation of 9.8 feet. We
recommend revising the model for the 100-year storm to reflect these conditions
in order to ensure that these basins will be capable to attenuating the peak flow
for the 100-year storm. Additionally, we recommend the Applicant estimate the
flood elevations for the lesser storm events to determine whether the outlet pipes
will be submerged. If so, the HydroCAD model should be revised to reflect these
conditions to verify that these basins will attenuate the peak flows.”

We will forward modified plans and supporting calculations once completed.

“No overflow spillway is provided for Detention Basin 2. We recommend the
Applicant provide some method of conveying flows should the outlet control
structure become clogged.”

We agree to provide a proper detail.

“For Detention Basin 1 and the Retention Basin, details of the overflow spillway
were not provided, except to indicate that the spillways are located at elevation
10.0 feet, which also appears to be the top of the basins. The spillways were also
not included in the HydroCAD model. We recommend the Applicant demonstrate
that these basins will be capable of directing flows over the spillways in a
controlled manner in the event that the outlet control structure clogs (in the case
of the detention basin) or infiltration proves to be less effective than
anticipated.”

We will forward modified plans and supporting calculations once completed.
Preliminary analysis shows that the inclusion of the spillway in the calculations
has no impact on the post-development runoff rates.
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Comment 8f:

Response:

Comment 9a:

Response:

Comment 9b:

Response:

Comment 9¢:

Response:

Comment 9d:

Response:

“The detention basins and retention basin do not provide a defined forebay area
at the discharge points. In order to take the 70 percent credit in the TSS
removal, defined sediment forebays must be shown on these basins.”

Stormwater detention basin design is under modification due to site layout
revisions. Forebays and/or water quality structure(s) will be included in the
design.

“The plans indicate that an oil/grit separator will be used to treat the pavement
runoff prior to discharge into an infiltration chamber. No details of the oil/grit
separator were provided. On April 14, we requested details of the oil/grit
separator from the Applicant for our review. As of the writing of this letter, we
have not received this information.”

We will forward modified plans once completed.

“We note that the infiltration chambers are located less than the recommended
20 feet away from the building foundations.”

We will move chambers a minimum of 20 feet from proposed buildings.

“We note that Infiltration Chamber 2 is located in D soils, which is not
conducive to infiltration and not recommended in the DEP standards because
they will not function adequately in those soils. In addition, the boring log for
OW-5, which is closest to this chamber, indicate the soils in that area are peal
and organic silt situated over blue clay and inorganic silt. As previously
mentioned, percolation tests have not been performed for this submittal and the
Applicant states that these tests will be performed as part of final design. We
stress that these tests must be done for the infiltration chambers to verify that
these chambers, particularly the one located in D soils, will be capable of
infiltrating the runoff.

We will be performing percolation tests and soil horizon analysis in the vicinity
of the infiltration chambers to confirm system viability.

“Based on the existing groundwater testing presented in the report, there is less
than the recommended 2 feet of separation between the bottom of the infiltration
chamber and the high groundwater elevation for Infiltration Chamber 3. The
percolation tests done as part of the project design process will also determine
the high groundwater elevation at the infiltration chambers.”

Once the test pitting program is completed, final design results will be submitted
for review.
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Comment 11:

Response:

Comment 12:

Response:

Comment 13:

Response:

Comment 14:

Response:

Comment 15:

Response:

Comment 16:

“The measurement date of the groundwater elevations in the observation wells is
not shown on the plans. At the request of FSI, the Applicant provided the
groundwater monitoring reports for the observation wells.  These reports
indicate that the readings were taken on April 2, 2001 after a heavy rain event.
Therefore, the elevations shown on plans appear to represent high groundwater
levels. We recommend the measurement date of the groundwater elevations be
added to the plans.”

Table to be added to C-3 that will present groundwater observation well #, date
of measurement, and groundwater elevation.

“The TSS calculation for Subcatchment 8S appears to count the grass filter strip
twice in the calculations. Table 9 in the report only counts the grass filter strip
once.”

Individual calculation revised. Table 9 is ok.

“There is an inconsistency between the text and the supporting calculations on
the amount of runoff required to be infiltrated because the amount of impervious
area over B soils is different. The text indicates the area is 3.866 acres, but the
hand calculation uses an area of 2.79 acres. In addition, review of the soils map
indicates that there may be more areas in B soils, than originally estimated. The
Applicant should confirm the amount of B soils being impacted by this project.”

All updated documentation and plans will be reviewed for consistency. This will
not affect the design results.

“The peak storage volumes and 100-year peak water surface elevations in
Table 5 do not always match those values shown in the HydroCAD calculations.
The Applicant should resolve these inconsistencies.”

All updated documentation and plans will be reviewed for consistency. This will
not affect the design results.

“As a further point, when estimating the volume for recharge, the Applicant does
not consider the impervious surfaces over the D soils because it is not conducive
to infiltration. However, the Applicant assumes those same soils will be
conducive to infiltration for Infiltration Chamber 3 when demonstrating the
effectiveness of this chamber. We note these assumptions are contradictory.”

Noted. Updated documentation and plans will be reviewed for consistency.

“The Applicant acknowledges that the proposed project will result floodplain
filling between elevations 5.0 and 9.8 feet. The Applicant provides floodplain
compensation on a foot-by-foot basis and indicates that the compensatory
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Comment 9¢:

Response:

Comment 9f:

Response:

Comment 9g:

Response:

Comment 10:

Response:

“Given that the high groundwater elevations are close to the bottom of the
infiltration chambers and that during the 100-year storm the groundwater
elevation will rise, we recommend the Applicant prepare a mounding analysis for
the infiltration chambers to ascertain their effectiveness under various storm
events.”

The Applicant will performing additional analyses as part of the Belmont
Conservation Commission review of the Notice of Intent permit process. This
will not commence until the Comprehensive Permit is approved.

“The HydroCAD model does not include the 8-inch overflow pipe within the
infiltration chambers and these elevations are not provided within the
documentation. We recommend the Applicant provide the elevation of these
overflow pipes. We also recommend the Applicant consider the condition where
the infiltration chambers fail to perform as proposed and water flows through the
overflow pipes because it will impact the peak flows at the point of analysis.”

The 8-inch overflows have been added to the plan. Refer to Sheet C-3.

“In the HydroCAD calculations, a flow rate of 0.02 cfs was used for all the
infiltration chambers, as well as the detention and retention basins, to quantify
the amount of exfiliration. The hand calculation provided in the documentation
indicates a different flow rate was determined for each structure. On April 14 we
asked the Applicant to clarify the reasoning for the infiltration calculations. As
of the writing of this letter we have not received that clarification and we are
therefore unable to fully evaluate the adequacy of the infiltration calculations.
We also note, however, that the flow rate was derived from an infiltration rate
0.52 inches per hours, based on the assumption of a loam in a B soil group. With
the exception of OW-5, this is a reasonable initial estimate for an infiltration rate
because the boring logs for OW-1 through OW-4 indicate the soils are generally
sandy. We also note that for HydroCAD, an infiltration rate can be directly
entered into the model, rather than a flow rate.”

We have modified the HydroCAD based on the hand calculated values and the
system works effectively where used. When the actual percolation rates have
been determined we will revise accordingly.

“Based on the groundwater elevation shown in OW-4, the garage elevation
appears to be beneath the groundwater elevation, which may result in seepage of
water into the garage.”

The architect has been notified and will take appropriate caution during their
design.
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Response:

Comment 17:

Response:

Comment 18:

Response:

Comment 19:

Response:

Comment 20:

Response:

storage volume will increase the available volume by 10 percent. However, we
note that Town's Zoning By-Laws, Section 6B. Belmont Uplands District, require
foodplain compensation at 1.5 times the volume impacted.”

As part of the Comprehensive Permit process the applicant has requested a
waiver from the requirement of mitigating 1.5 times the floodplain impact. We
meet all other local, state and federal floodplain mitigation requirements.

“The erosion and sedimentation controls and schedule of inspections outlined for
the construction period are reasonable. However, we note that the Applicant will
need to obtain an NPDES General Permit for Stormwater Discharges from
Construction Activities at the time of construction because this project will
disturb greater than one acres of land. As a requirement of this permit, the
Applicant will need to prepare a Stormwater Pollution Prevention Plan, which
should incorporate the erosion and sedimentation controls and inspections
discussed in Rizzo Associate’s stormwater management report.”

Noted. The applicant is aware of the need for a NPDES General Permit.

“The Applicant proposes to inspect catchbasins, area drains and drop inlets on a
quarterly basis and clean them on a semi-annual basis. We find this
maintenance schedule to be reasonable, but we note that the DEP Stormwater
Management Policy recommends monthly inspections and quarterly cleanings.”

Proponent is in agreement.

“The Applicant proposes to inspect and clean the sediment forebays at least once

per year. The DEP Stormwater Management Policy recommends sediment
forebays be inspected monthly and cleaned quarterly. We recommend the
sediment forebays be inspected quarterly and cleaned semi-annually as a
minimum, or more frequently, if necessary, based on the amount of accumulated
sediments. We also note that the sediment forebays are not well-defined in the
detention and retention basins.”

Proponent is in agreement. The sediment forebays and/or water quality
structures will be used to mitigate TSS.

“The maintenance measures for the detention and retention basins are
reasonable. However, the DEP Stormwater Management Policy recommends a
minimum 10-foot-wide access way for maintenance that does not cross the
emergency spillway. For the Retention Basin and Detention Basin 1, this
recommendation is not met because of the proximity of the basins to the proposed
buildings.”

Refer to revised plans for 10-foot wide access to basins.
RIZZO
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Wastewater Management

Comment: “As of this draft report, we have requested, but yet not received, any conceptual
information regarding the proposed pumping station, specifically, the peak
hourly flow (PHF) and proposed pumping rate. This key information is essential
for determining the impact on the Town's existing sewerage sysiem.
Consequently, FST's review of the wastewater component of the project cannot
advance any further until this information is received.”

Response: We have forwarded to FST (Justin Gould) via email on May 2, 2006 the
wastewater pump station calculations.

If you should have any questions or would like to discuss these responses, please feel free to
contact me at 508-903-2350.

Sincerely,

1 D A%mc(’

David M. Albrecht, P.E.
Senior Project Manager

Attachments

cc: S. Corridan — O’Neill Properties
J. Ward, Esquire — Nutter, McClennen & Fish, LLP
R. Engler — Stockard Engler & Brigham
J. Dirk-Vanasse & Associates, Inc.
File

P:\7000\7128\Comprehensive permit\042806Ltr_Szklut.doc
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SIGHT DISTANCE MEASUREMENTS

Sight distance measurements were performed at the intersections of Acorn Park Drive with the
site driveways in accordance with MassHighway and American Association of State Highway
and Transportation Officials (AASHTO)' standards. Both stopping sight distance (SSD) and
intersection sight distance (ISD) measurements were performed. In brief, SSD is the distance
required by a vehicle traveling at the design speed of a roadway, on wet pavement, to stop prior to
striking an object in its travel path. ISD or corner sight distance (CSD) is the sight distance
required by a driver entering or crossing an intersecting roadway to perceive an on-coming
vehicle and safely complete a turning or crossing mancuver with on-coming traffic. In
accordance with AASHTO and MassHighway standards, at a minimum, sufficient SSD must be
provided at an intersection. Table 17 presents the measured SSD and ISD at the site driveway
intersections with Acorn Park Drive.

Table 17
SIGHT DISTANCE MEASUREMENTS

Required
Minimum Desirable Measured
Intersection/Sight Distance Measurement (Feet)* (Feet)® (Feet)
Acorn Park Drive at the North Site Driveway
Stopping Sight Distance:
Acorn Park Drive approaching from the north 250 - 295
Acorn Park Drive approaching from the south 250 - 598
Intersection Sight Distance:
Looking to the north from the north site driveway 250 335%390¢ 295
Looking to the south from the north site driveway 250 335%/39¢0¢ 607
Acorn Park Drive at the Center Site Driveway
Stopping Sight Distance:
Acorn Park Drive approaching from the north 250 - 440
Acorn Park Drive approaching from the south 250 - 449
Intersection Sight Distance:
Looking to the north from the center site driveway 250 335%390¢ 440
Looking to the south from the center site driveway 250 335%390¢ 459
Acorn Park Drive at the South Site Drive
Stopping Sight Distance:
Acorn Park Drive approaching from the north 250 -~ 600
Acorn Park Drive approaching from the south 250 -~ 320
Intersection Sight Distance:
Looking to the north from the south site driveway 250 335%390° 600
Looking to the south from the south site driveway 250 335390 328

“Recommended minimum values obtained from A Policy on Geometric Design of Highways and Streets, Fifth Edition; American
Association of State Highway and Transportation Officials (AASHTO); 2004, and based on a 35 mph design speed for
Acorn Park Drive.

®Values shown are desirable intersection sight distances for vehicles exiting a roadway under STOP control such that motorists
approaching the intersection on the major sireet should not need to adjust their travel speed to less than 70 percent of their initial
approach speed.

*Recommended minimum value for vehicles turning right exiting a roadway under STOP-sign control.

“Recommended minimum value for vehicles turning left exiting a roadway under STOP-sign control.

"4 Policy on Geometric Design of Highways and Streets, Fifth Edition; American Association of State Highway and
Transportation Officials (AASHTOY}; 2004, T




As can be seen in Table 17, the measured sight lines both approaching the site driveway
intersections along Acorn Park Drive and for motorists exiting the site were found to meet or
exceed the minimum sight distance requirements for the appropriate design speed along

Acorn Park Drive.




20p'$0Z1” $3gRL 9190 SOTNSHOATNVYIN ‘Wow2g ISri\'O

‘sjuswaAowy Sutuim-jydu = Y SIuswLAoW YSnoiy) = H I ‘Sjustsaout Sunun-ya = 177 ‘puUNOqUINes = g S ‘punoqyuou = gN punogIsom = g ‘punoqises = g4
*saue] Om] s suonouny yoeoidde oy 1By 31BIIPUL UONRAIISGO PIAL] -aue] yoeoidde 3uls e sawnssy,

"PareNO[Ed 10N,
'S3]o1YPA Ut Y3FUA] anang),
"IALIG-JO-[2AT,

*(spu02as ux) 3191yaa 1od Ae[ap [0NUOD AFLIAY

-mnoy 1aod SIOIYIA Ul puTd(],

0 d Tl Ll - - - - - - - at L1¥/171 g9 AemaALq s yinos
0 v 00 yZ1 - - - - - -- - - LU/HL g8 2AH(Q Yled WodY
0 v 00 6LY - - - - - - - - HL/LT 9N 2AU( jied Wody
-Suuans Appaaam
1 &) 991 43 - - - - - - - - 1¥4/17 g9 Aemasud sus yinog
0 v 00 60L - - - - - - - - JU/HL €98 3AU( Yied Wody
0 v 00 98 - - - - - - - - HL/LT €N 3AL(T 3jled WOy
:Suruiopy Aopyaag
:ADMBAIL( IS HINOS 1D 2414(] YD UIODY
0 g 8C1 74 - - - - - - - had LY/LT g9 Aemaan( ais B1ua)
0 v 00 €91 - - - - e - - - L¥/HL 9S 2AH(Q Yled wWody
0 v 00 16y - - - - - - - - HL/LT 9N 3AU(Q Yied Uulody
) :3utuaazg Aupyasgy
1 2 Ll 9% - - - == - - - - 1M/LT €9 ABMSALI(Y SUS 101U3Ty
0 v 00 LOL - - - - - - - - I1/HL €S 9Au(Q Hed WOy
0 v 00 601 - - - - - - - e HI/LT 9N 3AUQ Yled WOy
:Surnwiopy Avpyoam
ADMIALIT P11 IFIUID ID 414(] YD UIOOY
Bay SO1 Aejaqq pueLacy Bay SO1 Aepag puswi(] ‘Bay SSO1 Aera Jpurwdg JUDLLIDAOA/INOH }B234/U0NDISIdNU] PIZI{eudIsuf)
anand) anand) Lnengy
pung 0102 pIIng-oN 010C

Junsixg 007

XAVINIANS ANANO ANV IDIATAS-AO-TIATT NOLLDASHAINI AAZI TVNOISNN

(pouunuo))) $1 9qe],



20p'G0ZI SAGEL 219NY SOTSUOMRNMYW TUOWRY ZEHND

“31qe1 JO pUd J SAI0U 2g

et

0 g 61 - - - - - - LY/LT 99 AemoALiq a1 YHON
0 v 00 ¥61 - - - - - - - - JU/HL 98 9AHQ Y] Wody
0 v o0 80S - - e - - - - - HL/LT 9N 2AHQJ Yied G100y
. Buang dopyaom
! o] 9Ll 8¢ hd - - - - - - - 1M/LT 99 AemdAu( aus YHoN
0 v 00 SOL - - - - e - - - L¥/HL dS au( Yled wody
0 v 00 wi - - - - - - - - HL/LT €N 2AU( Yied Wody
:Suruiopy Aopyaam
:ADMIALIF IS YHON IV IANU(T YIDF HI0OY
0 v 00 61 0 v 00 6l 0 v 00 81 LY 9M 19008 2]
0 v 00 wy 0 v 00 66¢ 0 v 00 0sZ HL 9M 19988 23e]
0 v 00 £€L9 0 v 00 019 0 v 00 80¢ HL/LT g4 19388 Me]
2Supuaasy Aopyaapm
0 v 00 €T 0 v 00 €T 0 v 00 [44 L1 gm 10008 e
0 v 00 3¢ 0 v 00 6£s 0 v 00 88V HL €M 19318 e
0 v 00 S9L 0 v 00 6L 0 v 431] LLYy HI/LT 9419948 e
:Buruiopy AppyaIm
:dwny-ug) g ayiduany piosucy) v 192415 a0Y H1
8¢ 4 0°0S< 199 0f d 0°08< 79 vl g ULy S8S JL/LT €N 19908 §s01D
1 \4 19 (444 1 v 8¢ 66¢€ 1 v oL 0sT HIL/LT 9M 19908 e
0 v 00 <1z 0 A4 00 681 0 v 00 L1l LY/HL g4 193u§ e
:Butuaazy Aopyaay
ON d 005< L9€ ON 4 00S< 8SE €T d 008< clg ;L4/LT 9N 390§ sso1D
S g Syl ¥8¢ 14 a el 6£S € \4 L'eé 88y HL/LT gM 19908 e
] v 00 8¥< 0 v 00 1S 0 v (R4 So¢ LA/HL g4 19308 el
:Burniop Aopyaapm
32318 MMPWU mw nNEn.w.. ”#5 £I
9 q 008< 811 < d 0°08< 101 1 N LA Y4 [44 I¥ gN 2Alu( qieg WOdY
0 A\ 00 ye 0 A4 00 123 0 A\ 00 ¥ 1Y dwey-JJ0 uones af1maty
0 v 00 LTl 0 v 00 LLTY 0 \4 00 Lt H1 dwey-3o uonerg ajimaly
:Butuansy Aopyss M
ON d 0°08< 611 2ON A 0°0S< 98 0t =t 0°08< 89 1Y 9N SANQ Haed Wody
0 v 00 13 0 v 00 6¢ 0 v 00 4] Ly diey-J30 uonEls ajtmary
0 v 00 S€T'T 0 v 00 SETT 0 v 00 0T HI dey-}30 uonels sjimaly
:Buruiop Kopyaay
dupy-ff uonpi§ afimaly 1o darq yavd ui00y Q[
‘Bay SO1 Aepq puewsg 7N SO1 Keppq plicbicted 8ay .SO1 WA:CTed Jpuswag JUSWIDAOA/INOH] NEDJ/U01199SIIU] pazijeuSisupy
anang) anand) Lnand
pitng 010C Piing-oN 010T Bunsixg $00¢

XAVININAS ANANO ANV ADIATIAS-A0-TIATT NOLLOISHILNI AAZI'TYNDISNN

LA UL




—=OBIECTNE un
: i l i ? i !
&wl&;\é, (‘W Eé‘b:,WEL K Jr'\/ PUWO (éb‘fﬁ\'ov\ 285 o
A rivt":‘r—ﬁco——b%n%mﬁtw S
GS\Q»\\ 'fOVL %\r oy vrsta (S TI7D e o esei
‘ \Mﬂi[c\mgl %H/vgu!l\é QODD ToPd [T Pes um‘—l,@ev DYEsSure,
ettt wel Sl e st 1o yeve
?U\l/\/l\@_g lwm—(lpw,l d{)«:w BBV Tea‘:b&\/t\% A(\i}m/ ﬁb eix*rc/\:;}ue
i ‘EQEJCW%%A b;u,.‘? {S"WETU ewfupgbz dad glmlmc’>d<3—+€
i (,kéc/l m é SR %\Qﬁ;}* u:}i_%yﬁauus S P"}’\_,(, 7| At
o prtlans Tupicalecbnesioe pur
—Gav gl (= oty NaN
'5—3‘31!“\7@ 'uk')c:T well cjaépla,c,{i“!"’if’ffwu(ci' LIS 074156/’%?‘
T ‘W[é}iﬂ&@*‘f\f_‘ {?@ErWH "r\;c!: PUME I un _\r T
’ \\Pl,a'g':(" %MM Bual } 'S_LBV“E ) M(LC[:?*C 'I{‘i/\zj,u o‘mct;e
— TS e T : S S A E A
L ;ﬂl\@ %J’Vv»a[/es;!f‘l Cga;(;tzj__“;?wéf\q‘; Smu!ﬁ ﬁ;ac,ea'l—c o U
ch oo ek 1 ] (i S -
-
e TZ%
- | Te | ERATECH I o 1 o &
L * cnconrep oy Davwr Uselae o, 4(12/06
T v Ll o e
] ] {508) 903-2000 SCALE




T T TP T |
Lzl o= ™NAS At | T *‘;
STINPUTI DATA 1 4-
i o | | N i
SEERESEauNananu o
QA= 25 900 ¢ 015& -
L] ] ! T : i
\‘](_L-.é“o ~’@e&‘é * a,c!,ho\r | | NN
- NENENEE EERE ST
(D L Db W= 75500 X 5 AWF 560 ;8@3
! B E I i 1
1< 1[§OD ,(-«z;lﬁ{' —[Hovdel msin c’uanh{,\
| NN | NN B
o=\ - beeit - eém}aﬁﬂﬁ:« d,\h lelet e T - i
' ' | ]
l_Ll ' ; i \ i ! " -| -
‘i*‘ﬁ*{*‘*‘ Kw\ge, I 3% P""\ Ml 5 H -
: |
|
| |
| | | i
— A rOUTROT DA ' |
!
' _\‘Y N N u t | L :
T PO sy hm@\?;&‘i’“? C?{LV
l 5 ! L NEENENA | i
__,;‘\/— r”fbm:je_\'/o_@uwc Oﬁ/‘ et M,é@ ‘ :
Qe - T
N ol rgcnaviye | T |
RO TO |
| ‘ I s | i z ‘ |
| ~ ' LN | | |
I V- ! _.L/_:—_ N Bl
| L O~ | ‘
i
T TR e e inke
i EREEEEEEEE RENN 1T
| | | I RN
] j08 AR
% T | TERA TR NG | saeer v 2. o B
CALCULATED BY D\ onte A 2[06
; One Grant Street cHECKeD Y0t e pare_F ]t Jet
: Framingham, MA 01701-9005 e
SCALE

(508) 903-2000




IR R L D P O
i T o i T o
S e
= A6 g BB BAgPr
IS I N R TN ' ’ ! N
§th{> VA MW\ WAl \,’Ofléuwe ’72)1"2 M h I(Uhh/(fl(? Nine
| ; | o ] | | j
PPN Gl N ;
N’E; B394 @PMXzimu = 708 gl
| | | E | v
i,‘_f ir\ |§ ! : :l E 1 = ~
StepB = Notme V7 for Somfn ey ele
[ . i L % |
l N | ] N
L= T = ——= e L= RS
=t S : D= 25508-grd | = QL ——
E m&*@ﬁ‘?m 4 i 15“1,25 > C {4 \ il
AEREEEEEEN Y /s N | |
-IS&QW = :\}’L g S A ,L\.__.‘. LA R
PR e || 08 G
| i ‘ ;____ ri | | 1
\t};aq;\ll,jlt 83V = 0% Prc‘f BZ X T
; P i 3 j i ! ' ’ ] .
e85, L @A &
- Ny ol el s ~
! | BREE T
i | i : | i B
1 ENEP RPN -
ee A = Contvo| ﬁwm« Jdem m;.h‘@ ,
s o : l ! 3 t } { ! !
T T | | BEEE
o hee W>\I).z_ *“f‘ﬁ‘relb ve w@“’pm VORI,
W nrNN | } -
BENRPEEE REEDUNEREINIA Y TN Y
\[:“:&/f (7768 all ‘2 00 cggz( 32“—?—2‘? O-gals261C
T T ——— NN
[T | EREEE | ]
| : 5 : 3 joB BIVES
i ; i : -'b TETRATECH,INC. | . .. ) oF g;
: : ‘ ’ 1 CALCULATED BY Du DATE 4/ (2'l°6
f ‘ — } — One Grant Street cHECKED By ] ki DATE ‘-f{’l? A
E : l x % Framm%:rsgr;x.gz:;z;)hgoos SCALE




;
. | | N
I "Dubme\f@av ce ol et absie e [5p o
1 EEREERENE) L
’\W\V\-e, —L— O\/\r @?ﬁ S X‘@ﬁ,h{HEA Q>V‘ QMU | 73»‘!"-6 L

\)@‘ou é’\é i O){»

DO %\7\/\/\ | g‘v‘[ A-:.._ . %

V)

One Grant Street

Framingham, MA 01701-9005

(508) 903-2000

. _i_a‘ N
T @vea 18 V250 Ly ]
R LA .
AL DAL AR T S s futse sres ot e
SR T Y DR O O A ? ? i gl |
— T | el el Tr
L A i |
N=zse gl = 26 #
A e A e S e T2
e e TR S
et EaunE SRR IR
Pl | 4 N
_ ol . | e
T o8 (2.8
| ! TETRATECH, INC. | .or o, 4

CALCULATED BY
CHECKED BY

O\

or_ O
DATE 4/!2/06

WLk

owre 1/ [

SCALE




I I A s |
1%{;.%\\% —7 4t s Geagboant S jregared T

YRS N | g
s oA STt e e el s

L | HEEEERN .

i i ~ t‘ T ' ‘ y : ! |

g bz 2 SRR e

a=E gt , | | mEEa)

Wet

N i | Il
! | i ~ ~
; i H , i T
—/‘\. : ] = -,‘ .\ ‘_‘I/
Gl | I E; HNRE :
’ IR | B . i ;
_ |1 L
i l i
T

BEIES

Ar—

J i
SRR i
o ! |
| P i |
; | X i - jos q‘-g,%
L m!_J___ . -“= TETRATECH,INC. | (..o o ) o g
S e carcuuateo ar_ D L7 onre (200
I H i { 3,
S [ One Grant Street CHECKED BY < Wk onte T f q , &4
| i Framingham, MA 01701-3005
i ! I i (508) 903-2000 SCALE




! ; J | i | § e
BEEAEERENN | | |
i Tovwes MMNTDESIGN || | L
o R R T
L BN | I
TElsoo i | | —
__';Df%\b\;-f VAR SN [
HENE : L
U SEo - el diffetance |
| ]
| ERENEE N EEEN 1. BREEN B
P~ !t)’T%Clz Wwead ce,ur\&&.d q{?‘vc‘:w\ e e !ld”@wk
EENE RN AN EEN LA
levet [l ""’\)ue;}r WL *‘m @5&\&@& ST (G;ﬁy | 1
T l z | “ | |
| > ;DH i‘\’h Ie“F‘"ﬁ*’):zﬁzow 8M¢wc', S2% ’L‘“’U@” ; |
L AT RN
= \?OI’\,‘ AV N NICH VN .
: HEEREPFN T |
S B NUEAT T AR Thest m
Gl ; , Ll | e
:ﬁ"’ 1 ) I I U : _Lgyng 2l )] .2i J . § 0
- e et h@d ! Sl C;al@{/ I ot h‘a?ﬂa ~W16/fg)4_._‘5_ G{_LL
,,,,,, ~ Lo I ‘ | i
| % 09— T
T 2 JEENE
o L L L eSS 1T ks - ool 261717
___,_g_i_\k@.?ﬂdxg\é ‘_‘?5:'-)?545-&8;:—( 4 xef;r”’”“’ 720 B 1A%2 209.620 |
HEEREEN Ol | 2 i L N
o i i i / ! —} | t I H "”g ‘
i ! : i | 7 | i i B i
NI ) . il
s el b i
R o L o | T
T _.’m._ T 4_.19'??(5 NS «2‘03?‘901 |
: \600 xtoék’ymc‘ T ey ‘-?‘\"“?*O%:fb —
HERN . i"-;'; P ELAD 5 | e
A | s __—.@f“.’f“???l‘:’“% GHE:S A L-sf‘"é%?fcij”%r’tf”‘i‘*
I o e B S oY "004;‘3‘3*: T
I HEREREECE NN REREREREN

| (T
By SrenE
T

TETRA TECH, INC.

2R

JOB

One Grant Street

Framingham, MA o1701-9005

(508) 903-2000

SCALE

SHEET NO.

CHECKED BY

CALCULATED BY __

&
D

T

DATE "/ ! 2

/¢




T R T O S I I I ! |4
N T P Y A B
TEMivey Hesk essT (Y - BN
N O B R ; : i ; - i ;
L LN AL A T
S E~ 90 Elbsw Jgi_:;c%@s R cq:rﬁ? | |
NN R |
;MO%\C;V%\K = [156’ A 2D N
S T O O O O ‘
“olue T_\Jg\ve B RSERS NP NN
g \' { o ¢ ‘ 111 ,'\ -~ 1 i_, [ 5
T3S ElSw CEOL D] = ‘O-éé HE
| [ —— B
| 1% SR L |
_ ALt .\ L — - Y
Rl B Ta
SO e T,
BE Mlh .85 [ &Hod 25 e mi
N T2 DS % | | = [ =AY
S 2L | 64T —
I S T | REEN
M 408 |
: i I.,: j ; 1 ' ; b ! . . 3 L
AT S4uamic | Neac Coxs) A 351
BRSNS s 0 I O N I e N SR
BILIISLE le+ \Ur'H 5 @3S g = 5 354
: : | [ : i i
. x — - L .L/‘ : - t — —
— .‘(:‘Dé\,}_bglbbw L T(\iss, ( éuh:w\- 1¢ Neal ;
‘ N R —
: ; | | : | i ,,.._ i 38 S T,
N R U S SR A
P TEOME SELECT | | deet-grb— Sorel - et T
T T | EFEEEEEN RN
e pump Wil be T orstided T Su by YR wosuCY
HEERERNEEN R L HENEE I M
Gkt T Mervtse e 6 OUED ST QNMAPS L Sukm<isiole
BN AREREREE T RSN
T JZuase” pUmp, il BBEEDY TS Fsp Tnelsad [
N AR N nE
S olloums T 3" disehaige 177} | -
Y | YT NN @
| EIVE)

| o joB .
I I '& TETRATECH, INC. | ¢ eerno 2 oF
i f CALCULATED BY (Du DATE q[ﬁjo‘é
g : | ,/7 { ' ’U'L
; ‘ One Grant Street CHECKED BY 27 N W paTe 4
} : Framingham, MA 01701-g005
| | (508) 903-2000 SCALE




T N T
[N LAk oy el | L
| ;*5‘% oncLuston T | 1
YA LPL \ -l\ - N1t L R
| UsHnl Nolowe, [810van el o | VM (Wl /A | S
B A ya l | |
i | E
S - % 1 / / i s o i_i —_— 1-’\ R D
ioiO; cw& | Jz{d DI/IL &Vt Va@ﬁ" g\/quow/ 074 4—;51 te} Cj'f‘?(
4 v ' "\ { ] A LA Y AV N ,_‘_L/ i
Tora T XepTh st Welm Wl TS (S A el
L HREEREEREN . | L
| A-n | dawneltel- ake \’o\w\!(\? Fovvh v [Rwd \S
i LAl Sl | AN E S
LBl T 2ee TdallThy fi‘vm”c s //.:Iz,ﬁm SRl
. l ‘ i, b ! { |
Sunspling st | (o] Ture-oh| = ok on agai)
1 i . | ||
4 QIS HIVE D~ S| il
L L] | Chedde LETe o2 glutg el bl
§ | RPN N L b i
\96, placze 1w JQ/IIV’C @ oy T et il AsS {T\
\ LNy " 1 AANT L]
el B e ey ( oty s 4 '/‘72// shsEirr
| L ‘
| bc,_ et | \ass aeawl 12 1(\_’@:, U3, 91/30‘%'4
I el | f i
} E '1?\ ' b K| | m__g- ‘1 { !
VS Tpp WS T oy uided | SO o [reseincanmey |
HERERERMENER ) ! P
B oV SN DY, 6_)0%‘0‘5 UMK Sakmergble
| AN ENEE = .
; T “&?ﬁﬂl pumpl ol e |3 2 DB | Yeres 3 SO GP\AWP
| : ik 1! |
E (}‘a, =1 ) D A g[-\v\{ /WZ\?\U_‘{OBTE/J" L‘«&w‘j‘—@*‘x \ S% =h
[ ve
eunci\ojeddl f | ~
| - T
EEN
L _ |
| nN oo 73 |
z __‘ ! -lt TETRATECH,INC. [ ¢ cor o e o B
l ' : CALCULATED BY DL( DATE 4[(’)(°€
; i ; ' , One Grant sree cHECKeD By ST oare L LY [
i : i Framingham, MA 01701-900
i P | %508) 903-20070 7008 SCALE




