Qctober 1, 2012

Mr. H. Criss Stephens

Massachusetts Department of Environmental Protection
2058 Lowell Street

Wilmington, MA 01887

RE: Request for Additional Information
Wayland Town Office Discharge Site
Transmittal No, X250635

Daar Criss:

Tighe & Bond has prepared the following response to your email dated September 13, 2012
which requested additional information regarding the proposed groundwater discharge at
the Wayland Town Offices. A copy of your comments has been incorporated into this letter
with Tighe & Bond’s response immediately following, A copy of the amaill has been
appended to this document for reference purposes.

The additional test pitting and percolation testing provided adeguateiy characterize
the near surface, unconsolidated sediments found at the proposed discharge
location.

Tighe & Bond Response:
Acknowledged, no further action s required for soil characterization.

We concur that the mounding analysis method employed is acceptable to MassDER,
however we noticed that several of the input aquifer parameters employed in the
most recent mounding analysis differ from the values determined in the initial
hydrogeologic report; specifically hydraulic conductivity was initially determined to
be 76 feet/day and a value of 0.12 was assigned to specific yield. These vailues in
the latest mounding analysis have been revised to 57 feet/day and 0.24
respectively, While these changes do not significantly alter the results of the
mounding analysis, what is the rationale behind the change?

Tighe & Bond Response:

Regarding the specific yield, there was a typo in the Section 4.6 of the originally
submitted hydrogeologic report that stated that “a specific yield of 0.12 /1t was
selected for the analysis”. IFf you reference Appendix F of the report, a specific yield
of 0.24 f/ft was actually used to conduct the groundwater mounding calculation,
This is the correct value for the specific yield and has been used consistently for afl
cafculation.

Regarding the hydraulic conductivity, this number was decreased from 76 feet/day to
57 feet/day based on the incorporation of the percolation test resuits. Based on our
discussions, we understand that this is not a MassDEP accepted practice, even
though it has been used on other MassDEP approved projects.  In response to your
comment, the data point assoclated with the percolation test has been efiminated
and the hydraulic conductivity value was recalculated to the original value of 76
feet/day.
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Based on this, all calculations submitted under this response are based on a specific
yiald of 0.24 5/t and a hydraulic conductivity (K) of 76 feet/day. The groundwater
mounding analysis was updated to reflect these changes. As & result, the projected
groundwater mound height /s 2.4 feet, approximately 0.3 feet less than submitted
under the letter response. The corresponding elevations and grading have been
updated to reflect this change. Attached to this letter are the following figures:

o Flgure 4-2R2 - Geologic Cross-Sections, Updated October 2012

e Figure 4-3R2 - Groundwater Contour Plan, Updated October 2012
s Figure 5-1R2 - Effluent Disposal Lavout, Updated QOctobar 2012

s Figure 5-2R2 ~ Disposal Bed Profile, Updated QOctober 2012

These are the updated versions of the previously submitted figures, and reflact the
changes based on the revised groundwater mounding calculation. Also attached is a
revised version of Section 6 Conclusion which tupdates these resuits,

Tighe and Bond {T&B) has determined that the aerial extent of groundwater
maounding at the proposed location will be fimfted to 37 feet from the edge of the
SAS and will not have a negative impact on the basements and septic systems of
abutting properties, Kevin and I are concerned about the appropriateéness of the
method emploved to evaluate the aerial extent of mounding and patential Impacts to
below grade structures and foundations, Bouwer (Hydrogeoiogy Journal; 2002;
10:121-142) states that the method employed by T&B is appropriate when
avaluating rectangular recharge basins where the length of the basin is at feast five
times the width., The length to width ratio of the proposed SAS Is, howeaver, less
than half that required by Bouwer for this method,

In the same paper Bouwer proposes an alternate method for evaluating round,
square or irregular shaped basins that can be reprasented by an eguivalent circular
area. While the proposed basin is not a square, its shape is arguably closer to this
geometry than that of the method employed. Keeping all other paramaeters the
same, the limit of mounding influence determined by using this method ranges from
122 feet (Using a radius value of 85 feet; equal recharge area) to 369 feet {(using a
radius of 50 feet; half of the width of the proposed SAS). Both of these values
extend mounding impacts well bayond the distance of the nearest abutting structure
located approximately 50 feet north of the proposed discharge.

Given the site’s shallow depth to groundwater, refatively flat water table (hydraulic
gradient of approximately 0.005 ft/ft) and close proximity to abutters north of the
proposed discharge, MassDEP requests that T&B reassess how abutting foundations,
basements and septic systems will be impacted by the proposed discharge. MassDEP
recommends that T&B contact the Wavyland Board of Health to obtain all avallable
information regarding the location and construction of septic systems, depths to
groundwater and history of wet or flooded basements for all abutting properties
iocated north and east of the proposed discharge location, T&B must adequately
evaluate and assess potentlal hydraulic impacts to abutting sensitive receptors
before a site approval letter can be issued by MassDEP,




Tighe & Bond Response.

Tighe & Bond agrees that using the Bouwer method for square or irregular shaped
basing is an appropriate method for the SAS layout in Wayland. Using the revised
hydraulic conductivity (K) value of 76 feet/day and an H, feet (height of groundwater
mound in center of recharge area) value of 2.4, with all other parameters the same,
this resullts in a L, (distance from the center of recharge area and control area) of
147.1 feet. This is the revised estirmated extent of the groundwater mound from the
center of the recharge area. This revised hotizontal extent has been updated in all of
the attached figures previously mentiohed, In addition, an additional figure called
Seplic System Analysis has been appended to this Jetter Lo show the proposed SAS
in ralation to the neighboring septic systems. A circle has been drawn to show the
horizontal extents of the proposed SAS, and as you will see in the figure, an
emergent groundwater problem is not anticipated as there are no basements or
septic systems within the horizontal extent of the groundwater mound. For your
reference, the documentation obtained from the Wayland Board of Health that was
used to develop this figure and locate the existing septic systems in the area has
also been appended to this document.

= MassDEP has completed its review of the proposed increased loading rates for drip
dispersal. A decision has been made to increase the maximum loading rate for drip
dispersal to 1.5 gpd/sf. If the area between drip lines is to be designated as reserve
area, then the minimum spacing between drip lines remains 4 feet on center. Also,
MassDEP has allowed a 50% reduction in reserve area for projects which utilize an
MBR or eguivalent technology. You are welcome 1o revise your application if you
desire to reflect this change.

Tighe & Bond Response: Tighe & Bond appreciates this update regarding the drip
dispersal loading rate decision. As time and effort hes been invested into
redesigning this systern to a trench system, the Town is going to proceed forward
with design using a trench system.

In closing, we would like to thank the Department for thelr ongoing cooperation In the
review of this project. Should you have additional questions or comments regarding this
project please contact the undersigned at {508) 471-9644 or via email at
kiking@tighebond.com .

7.

Karta L. King, P.E.
Project Engineer

Regards,

cC: Fred Turkington, Town of Wayland
John Moynihan, Town of Wavland
Criss Stephens, DEP NEROD
File: W1396/Hydrogeo Report
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Karla L. King

From:
Sent:
To:

Ce
Subject:

Categories:

lan;

Stephens, Harold (DEP) <harold.stephens@state.ma.us>

Thursday, September 13, 2012 2:32 PM

Ian B. Catlow

Brander, Kevin {DEP); fturkington@wayland.ma.us; Karla L. King; Worrali, Eric (DEP)
Wayland/Town Office Discharge Site

Wayland

Kevin Brander and | have completed our review of the additional information you provided for the proposed
groundwater discharge at the Town Office Site in Wayland, Massachusetts. The following are our comments and
concerns regarding your submittal:

¢ The additional test pitting and percolation testing provided adequately characterize the near surface,
uncansolidated sediments found at the proposed discharge location.

e  We concur that the mounding analysis method employed is acceptable to MassDEP, however we noticed that
several of the input aquifer parameters employed in the most recent mounding analysis differ from the values
determined in the initial hydrogeologic report; specifically hydraulic conductivity was initially determined to be
76 feet/day and a value of 0.12 was assigned to specific yield. These values in the fatest mounding analysis have
been revised to 57 feet/day and 0.24 respectively. While these changes do not significantly alter the resuits of
the mounding analysis, what is the rationale behind the change?

e Tighe and Bond (T&B) has determined that the aerial extent of groundwater mounding at the proposed location
will be limited to 37 feet from the edge of the SAS and will not have a negative impact on the basements and
septic systems of abutting properties. Kevin and | are concerned about the appropriateness of the method
employed to evaluate the aerial extent of mounding and potential impacts to below grade structures and
foundations. Bouwer {Hydrogeology journal; 2002; 10:121-142) states that the method employed by T&B is
appropriate when evaluating rectangular recharge basins where the length of the basin is at least five times the
width. The length to width ratio of the proposed SAS is, however, less than half that required by Bouwer for this

method.

In the same paper Bouwer proposes an alternate method for evaluating round, square or irregular shaped
basins that can be represented by an equivalent circular area. While the proposed basin is not a square, its
shape is arguably closer to this geometry than that of the method employed. Keeping all other parameters the
same, the limit of mounding influence determined by using this method ranges from 122 feet {using a radius
value of 85 feet; equal recharge area) to 369 feet {using a radius of 50 feet; half of the width of the proposed
SAS). Both of these values extend mounding impacts well beyond the distance of the nearest abutting structure
located approximately 50 feet north of the proposed discharge.

Given the site’s shallow depth to groundwater, relatively flat water table (hydraulic gradient of approximately
0.005 ft/ft) and close proximity to abutters north of the proposed discharge, MassDEP reguests that T&B
reassess how abutting foundations, basements and septic systems will be impacted by the proposed

discharge, MassDEP recommends that T&B contact the Wayland Board of Health to obtain all available
information regarding the location and construction of septic systems, depths to groundwater and history of wet
or flooded basements for all abutting properties located north and east of the proposed discharge focation. T&B



must adequately evaluate and assess potential hydraulic impacts to abutting sensitive receptors before a site
approval letter can be issued by MassDEP.

e MassDEP has completed its review of the proposed increased loading rates for drip dispersal. A decision has
been made to increase the maximum loading rate for drip dispersal to 1.5 gpd/sf. If the area between drip lines
is to be designated as reserve area, then the minimum spacing between drip lines remains 4 feet on
center, Also, MassDEP has allowed a 50% reduction in reserve area for projects which utilize an MBR or
equivalent technology. You are welcome to revise your application if you desire to reflect this change.

Please contact either myself or Kevin Brander if you have questions or comments regarding the above.

Criss
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H. Criss Stephens
Hydrogeologist
MassDEP/NERO/BRP
978-694-3241



Groundwater Mounding Analysis

Project: Wayland Town Offices Project #: W-1308
Performed By: KLK Description: Ewsting Leachfisid
Checked By: Calculated Mound Heightt 24 feet
Input Parameters {inpyl only shaded areas):
Recharge Period i 20 days Time to equibrium
Width of Field w 100 feet
Length of Field L 228 feet
Hydraulic Conductivity K 76 fiday
Spesific Yield v 0.24 i
Saturated Thickness D 187 feet
Daily Flow Q 13.600 gpd

Caiculated Parameters:

142 width aw= 50 fest
142 tlength b= 113 feal
Recharge Rate i= 0.08 fiday
KD -
yo= 7 = £27.8 fday

Dimensioniess width 0.1147

Dimensionless length  # = \/5“;;;“ = (.2592

Solution:

From Table 1of Hantush {1987), attached;
Function 8% g, b)= pdgze

Water Table + Mound &, = J il ;g AL S ¥, )

B = 4.0 feot

Therefore:
Mound Height = filg-D= 2.4 feet

Referance: Hantosh, M8, 1887, "Growlh and Decay of Sroundwater Moands in Response 1o Uniform Percolation.”
Waler Resources Ressarch, 3, pp. 227253,

JUT 396 WaytandiHydrogedlogic ReportiCelcdstionsiWayland Groundwater Motnting Cale REV.Rs
Mathod: Hantush Method - Existing Lesch
Printed: 10/ V2092, 2111 PM




Groundwater Mounding Analysis

Client Name: Town of Wayland Project Number: W-1398
Description:  Existing Leachfield {Square) Project Location:  wayland, MA
Performed By: Checked By:

Input Parameters:

My 0 Height of groundwater fable af coniro! area. {ff}
QU 1.818 Totaf dasty fiow. {1 /day)
A 22600  Tofal recharge area. (t°)
A Yiidith of recharge area. {18
Ry 147 .40 ' Distance from the cenfer of recharge area and control area. (Y
K. 76 Hydraulic conductivity. (fday)
b 167 Safurated thickness. {ff)

Cajvulated Parameters:

T 1258868867 #iday Transmissivity

i 0.080 gavdayi’  Average itfiltralon rale in recherge sres.
R 84.82 ft Eguivatent radivs of rechargs arsa.
H,: 2.40 ¥ Hafght of groundwater smound in center of recharge ares.

o

2 - :
Where: H = : 4&»{1 + 2 in L }
L iy FY

7 n

|
]

b

This spreadsheet uses the method presented by Herman Bouwer in Chapter 24 of the Hydraulic Design
Handbook. MoGraw-Hill, New York, NY, 1989, The method is approptiate for square or girgular infiltration
Bress.

JAWMIW 308 WaylandiHydrogeologic ReporfiCalculationsiWayland Groundwater Mounding Caic REV .xis
Method: Bouwer Method -Square
Frinted; 107172012, 211 PM
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APPROXIMATE GROUND SURF

ACE DOUBLE WASHED STONE
, VENT o EL 133.0% SEE DETAIL FIGURE 5-3
ROVIDE VEN
ATMOSPHERE AT FILTER FABRIC
TERMINAL ENDS OF
VENT HEADER PERFORATED PVC PIPE (SCH
40) AT S=0.000 FT/FT EE T0 TEE

mmmmm TP} | ATERAL/MANIFOLD
130 J/ 130
BOTTOM OF LEACHING TRENCH z
EL 130.9 s
INSTALL 4 PVC— | w [~~—3" PVC MANIFOLD
VENT PIPE IN < 30" MIN. BELOW LATERAL
%END%E’;SAX‘;.AHPE ESTIMATED MOUNDED GROUNDWATER — =
EL 126.9 (MAX)
125 v 125
ESTIMATED SEASONAL HIGH GROUNDWATER—" =
EL 124.5
120 120
DATUM 115 FEET ABOVE NGVD FIGURE 5.2R2

DISPOSAL BED PROFILE

TOWN OFFICE BUILBING
GROUNDWATER DISCHARGE
41 COCHITUATE ROAD
WAYLAND, MASSACHUSETTS

Tlghe&BOnd Consulting Engineers

www.tighebond.com
SCALE: 1"=20'H;1"=5'V DATE: October 2012

L NProbatd\ WP IBE Taen M- 108, Towbel-2000 Fly $-Mdwg St O, 222 %0pon




Section 6 Conclusion Tighe&Bond

Section 6 Conclusion

The proposed soil absorption system {SAS) will partiaily overlap the existing Town Office
leachfield located adjacent to the ballfields at the Town of Wayland Administration
Building. Based on the test pit excavations, percolation tests, and slug tests conducted
at the monitoring wells, local soils have & hydraulic conductivity of 76 feet per day.
Percolation test results completed within the proposed SAS footprint were less than 2
minutes per inch, and matched resuits from testing performed at the time of the existing
system’s design.

The layout of the SAS is designed to minimize mounding. In order to do this, the
footprint of the SAS is 100’ wide and 226’ long providing a total area of 22,600 sguare
feet. According to DEP Guidelines, an SAS with percolation rates <2 minutes per inch
can have a design loading rate of 2.5 gallons per day per square foot. However, with a
total flow of 17,000 gallons per day and a 22,600 sguare foot SAS, the proposed design
will only be designed for a loading rate of 1.47 gallons per day per square foot. The
design approach spreads the hydraulic lcad over a wide area so as to minimize
mounding and grading impacts on the adjacent basebali field. This design is based on a
trench system with 2’ effective width and a depth of 1’ for the sides, providing a total
effective area of four {(4) square feet of effective area per linear foot. Based on this
design, there are a total of 2,900 linear feet of trench configured as twenty-nine (29},
cne hundred foot (1007 long trenches. Each trench is separated by 6’ for designated
reserve area.

Groundwater mounding produced by the SAS was calculated based on eighty-percent
(80%) of the 17,000 gallon per day peak design flow, or 13,600 gallons per day. Using
the Hantush method, it was determined that a groundwater mound of 2.4 feet will be
produced under the 80% peak design flow cenditions over a period of 90 days. The
bottom of the leaching trench system will be a minimum 4 feet above the estimated
groundwater mound. Based on an esiimated seasonal high groundwater elevation of
124.5', the mound elevation will be approximately 126.9" and the bottom of the system
will be at 130.9'. With the perforated pipe, 6” gravel, and 3" loam and seed, the
approximate surface elevation will be 133.0'.

Given the proximity of the proposed disposal site to down gradient slopes, it was
necessary to evaluate the possihility of groundwater breakout from the dispaosal site. The
Bower method was used to generate an estimated horizontal extent of 147.1' from the
center of the recharge area. Based on this estimate of the horizontal area impacted by
groundwater mounding an emergent groundwater problem is not anticipated as there
are no basements, steep slopes, or other properties within the horizontal extent of the
groundwater mound.

JI\WA\W1396 Wayland\MHydrogeologic Report\Report\Town of Wayland Hydrogeologic Evaluation.doc
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Septic System Analysis
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TOWN OF WAYLAND

BENCHMARK
NAIL—5, 20"MAPLE
ELEV.=200.00°

EXISTING CESSPODL. 1O BE PUMPED
AND BACKFILLED PRIOR IN ACCORDANCE
WM BOARD OF HEALTH REGULATIONS

VAYLAND

NOTE: DURING EXCAVATION AND FRIGR TO
BACKFILLING THLE 5 SAND, TWO TRENCHES
THE, LENGTH OF THE OVERDIG ARE 10 BE
EXCAVATED THROUGH THE SILT LOAM "C2°
LAYER. TRENGHES ARE TO BE INSPECTED
AT THE TME OF THE OVERDIG INSPECTION.

SITE PLAN

SCALE: 1% = 207

NOTE: ETHAL. GRARING NOTES
ALL SYSTEM COMPUNENTS ARE 10 BE MARKED

A L. OPE T :
Wi MAGNETIC MARKING TAPE 2% Sk HUST OE PROVIDED OVER AND AROUND

2. SURFAGE DRAINAGE MUST BE AWAY FROM SYSTEM,

TARNARIA AT R Y BEEEMIT oIS
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