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Amherst, MA 01004·3312 

(413) 256-3400 rstuver@crocker.com 
Date: &>/15/oy 

Commonwealth of Massachusetts 
RlVlh",rs+ • Massachusetts 

Soil Suitability Assessment for On-site Sewllfe Disposal 
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Office Revie1<· 

Published Soil Survey Available: No DYes ¥ 
Year Published J.).. ) } crJ f . Publication Scale r: IS B.'.lf'D. Soil Map Unit 

Drainage Class -fT ....... ...... .. Soil Limitations .fep¥, -:h . .!:!:.(r' .. .... . 
Surficial Geologic Repon Available: No DYes D 

Year Published Publication Scale 

Geologie Material (Map Unit) 
.. Landform · ....... ..................... ..... ............................................................................................................................... ........ . ........................... . 

Flood Insurance Rate Map: 

Above S90 year flood boundary No DYes)?if 

Within ·SOO year flood bo~dary No):jyes 

y(Jthin· 100 year flood boundary No )if Yes 

Wctbmd Area: 

o 
D 

Natioaal W.etland mventoty Map (map 1IIIit) 

Wetlands Coaservacy Program Map (lUI' lIDit) 

-------

Current w~ Resource eoDditions (USGS): Month 

Range :Above NonnaJ ONonnaJ · ,QitBelow Nonnal 

0Iber ~ Reviewed: 
--------------------------~--------------, 
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Position on landscape Isketch on the back) 

Distances from: 

Open Water Bodyl..OO feet + 

Possible Wet Area I f:) 0 feet + 
Drinking Water Well -\,,,,-,,'1 feet 
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Drainage way () ~ 1'1.( feet 

Property Line 5; C' feet 1:-
Other 

DEEP OBSERVATION HOLE LOG·, 

Depth from Soil Horizon ' Soil Texture Soil Color Soil Other 
Surf.co (Inches) (USDA) CMunsell) MonJlng (Structure, Stones. -Boulders. Conliltency. ,. 
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L + u3 S~+iDV\ Qcf Location Address or Lot No, -=..:::..D...:...._'..:..:::.., { ---,-,--..,----r---
trw\' h-e r<..!.-- , 

On-site Review 

Position on landscape (sketch on the back) '" 

Distances from: 

Open Water Body LDc> feet+ 

Possible Wet Area I D Fl feer\­

Drinking Water Well +cMJ (/:)feet 

Drainage way VI, D V) e feet 

Property Line (cD. feet ;±:: 
Other 

\--: C-~-Cr 

DEEP OBSERVATION HOLE LOG· 

Depth from Soil Horizon Soil Texture Soil Co~r Soil Other 
SlM1ace (Inches) . (USDA) 'Munsell) Monti"; (Structure, Stonea, BouId_a. Consistency. % 
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FORM 12 - PERCOLA nON TEST 

Location Address or Lot No. ko+ td3 .5+o,-hZ>(l geP 

COMMONWEALTH OF MASSACHUSETTS 
4 Iff) 0d.s. t . . Massachusetts 

Percolation Test-

Date: ~j,dJr? j. 0 u Time: ._3:~$ __ ... · . 

Observation Hole # i 2-
Depth of Perc l-j C;; " ~ 8{f 

Start Pre-soak ~ :~g 9;38 
End Pre-soak 

Time at 12" 

Time at 9" 

Time at 6" 

Time 19"-6") 

Rate Min./lnch LL. <2 

• Minimum of 1 percolation test must be performed inrboth the primary ~rell AND 
reserv~ area. . ')/7 go.,,\," . ~oo,)rc6.' I ~+-z" eA.c.-k .~ • 

Site Passed Pi Site Failed 0 hut P6~\\'~ +v ~I ~/I\ VJ~~ 

Performed By: ~g~D~l:?""e;.;..( .... +_.::...5fu~v-,-c.::...r ______________ _ 
VV~By:~D_~~v~;~~_L~~_v.~o~Z~r~h~~~k_·~, _~ _____ ~ ____ __ 
Co~nu: ____ ~~/ ~\~N~~~.~r_~~. ~b~~~:zZG~fpa~~~A~-L~; c~~~_r~, ~~~Q~l',_-_e;~~~! _____ ____ _ 
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FORM 11 - SOn.. EVALUATOR FORM 
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Determination for Seasonal Jligh Water Table 

Method Used: 

D Depth observed standing in observation · hole .............. . 
D. Depth weeping from side of observation hole .. ............... . 
-ltJ Depth to soil mottles )I2D f( inches > (2()(( 

o Ground water adjustment ................ .. feet 

inches 
inches 

Index Well Number . 

Adjustment factor ... 

Reading Date . Index well level .. 

Adjusted ground water level 

Depth of Naturally Occurring Pervious Material 

Does at least four feet of naturally occurring pervious material exist in all areas 
observed throughout the area proposed for the soil absorption system? (3 J2e,....: 

If not, what is the depth of naturally occurring pervious material? _==== 
Certification 

I certify that on ~ I I q93 (date) I have rassed the soil. evaluator examination 
approved by the Department of Environmenta Protection and that the above analysis 
was performed by me consistent with the required·training. expertise and experience 
described in 310 CMR 15.017. 

Signature _..:..~....;..:..;;...;...if;;...· !.....;-=jS;;; . ..;::" ~~~....:;;;..._. Date· &::, I J5 / D 'I 
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FORM 11: Soli Evaluation Form NO: ------
Commonwealth of Massachuselts . 

Town Of~====c~~::--
Soil Suitability Assessment: On-Site Sewage Disposal 

:ertormed By: 13<.- "" S ZQ,\>&, Dale:, (. / Iu-icy 
Wlln essed By: ,\ ) &:; ;./ Z '" 'YZ-- ' ~4 

Location Address 01: 
Lot # 

New Con, lnlelico ~al' fo~ 
Owne(sName'~ 
Add'e" 01:' r;.1<. &-~ f?U 
Telephone: .!::47 ( . r>Ajj ~tt.J 

V? A(.!~ .iiR~;)W 
',.) , ..... J<' "TrJ , 

Office Review 

Published Soil s urv/y;vailable? No 0 . 
Year Published 1.,:2 Ie;. / Publi calion Sca le 

Yes 0 LL13 
/ Ils~ Soil Map Unil---L1'f 

Drainage Class -f} Soil Limilalions _________ _ _ 

Surficial Geologic Report Available? No 0 Yes 0 
Year Published Publlcalion Scale ___ _ 
Geologic Malerial (map un~) ________________ _ 
LandfonTI _________________________________________ _ 

Flood Insurance Rale Map: 
Above 500 year flood boundary? 
Wilhin 500 year flood boundary? 
'Wilhif) 100 year flood boundary? 

Weiland Area: 

No 0 
No ~ 
No Q/'"' 

Yes~ 
Yes 0 
Yes 0 

'Nalional Wetland Invenlory Map (map unil) ____ --'_-, ___ __ _ 
Wellands Conservancy Program Map (map unil) __________ ~ 

Curren l Waler Resource Condilions (usG§}:,.monlh __ :-=,--~ ___ _ 
Range: Above Hormal 0 Nomnal (3-""" Below Normal 0 

Olher Reference Reviewed: f"MI f '- :)<"'lJ-e ::kd Y 

-("'h-,cC nk R ~ '7. 

{( 111d ::;:;VTcf ")~ 
I~. 

fA, 

!)' 9~ 
Q..k .~~ 

~_ I'-zfl 
Determination: Seasonal High Water Table 

Melhods Used~ 

o Deplh observed slanding in observation hole ___ Inches 
o Depth weeping from side of observation hole ___ In c~es 

o Oeplh to 5011 mottles ____ Inches 
o Ground waler adjustmenl feel 

Index Well No. Reading Oale Index W~II Level _ __ _ 
Adjuslment faclor AdJusled ground waler level _________ _ 

Dep1h of Nalurally Occurring Previous Material 

Does alleast four feed of naturally occurring previous materials 
exist in all areas observed througllout tlle area proposed for lhis soil 
absorption system? ______ .,--_ 

If not, whal is the depth of naturally occurring previous matertal? 

Certification 

I cerMy Illal on fdale) I. have passed Ihe soil 
evalualor examinalion approved by fhe Deparlment of Environmental 
Prolection and fh al lhe above analysis was performed by me cOnsistenl willi 
tile required Iraining, expertise, and experience described in' 310 CMR 
15.017. 

. Signature _______________________________________ _ 
Dale _______________ __ 

OJ fE:A tl t.J 111 

B 1.06. 

c/c..u~ t2kc-r1t 1'l . ~r<'POU !f]" 
f..( 7 ( J7O'n crt' ((2 j 
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On-Site Review 

Deep Hole Number a Dale: c,uJ~Io</ Time -=til#' 
Weather »~.0~ !,o Za: G-

Location (identlE.:n site ptan) () Slope (%) Land Use c, .L..e-= .. ' i 
Surface Stone t<C "" ( .f~ 
Vegetation: J~ ""'- )J "-

</r/9J l~tI ~" p i-d:5 [ 
Landform: /J ~ 

t,1 ter<-~ 

Position on Landscape (sketch on back) 
Distances from: 

Open Water Body 2.=<l feet Drainageway ------ feet 
Possible Wet Ares /0 J feet Property Line Jil feet 
Drinking Water Weir feet Other 

=j7Jc-(/ 1-1 CVJl--rU 
DEEP OBSERVATION HOLE LOG 

depth"lrom soil horizoll soli lex1ure soU color oilm~\llillil olher 

surface (USDA) (Munsell (sl.ueIUle, slanes, boulders) 

'ill!< h~s} Consislenc~~L-

q N, rSL /Oy'" fi<'IJ/3h 
';)3 1S 

3/,/ 
fr SL'f4r / ( 

rS L LV /0/,,- fr IC- H-v I dg - !J ~r:-
!c}CI- C/ {M- 1. V'0y,,-

J,~ 
- F'''' , ";S~ J/I S...-rn~('GI 

C-c~S .... ~ . .fi: 

Parent Material (geologic) a C/-T<U/J { / 01<li 1:::: s '1 
Depth to Bedrock 
Depth to Groundwater: (/4 P' 

Standing Water in the Hote --'" Weeping from Pit Face 
Estimated Seasonal High Water L.:A;I 

7 {/ 

On-Site Review 

Deep Hole Number Date: 
Weather 
Locati on (identify on site plan) 
Land Use 
Surface Stone 
Vegetation: 

Landform : 

Position on Landscape (sketch on !Jack) 
Distances from: 

Open Waler Body feet 
Possible Wet Ares feet 
Drinking Water Well __ feet 

C£r:r C-(3 
/{J",,_>IC r ~ 

'-£ / I uN¥!-

Time 

Slope (%) 

Drainageway feet 
Property Line feet 
Other 

DEEP OBSERVATION HOLE LOG 
depth from 60il holizon soil texture soli color oil maUling blher 

surface tUSDA) (Munsel) (structure , slones, boukhus) 

(inchesl Consl~I~[!cy % {Iravel 

? (If' fLf L (0 fpc 

I?w 
-:J {y 

;22-
~JL -

2 IV-fA.. 

~ 
.~ 

/ .;7C 
C /l1S 

~f"j/ 
~ '( 

'/ 

Parent Material (geologic) Q.~f-L 
Depth to Bedrock / j)6 
Depth to Groundwater: ( ---- . 

Stand ing Water in the Hole "'" Weeping from Pit Face 
Estimated Seasonal High Water 7A:J 

, 
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FORM 12: Percolal\on Test 
Location AdlTcss or Lot # Y' 71 .p 77 <:- /-/ ~ .{ 

Commonwealth of Massachusells 
Town of /?/77~;--

PERCOLATION TEST" 
DATE: -(-' 1 /( -/ "v TIME: '7 ~/1f 

Obs·ervation Hole 1/ C/) Cd) 
Depth of Perc 

Start Pre-soak I 
End Pre-soak 

/ ~ I. I 
Time at 12" 

dJC!tf 
0.t V

'I/\ 
. / 

Time at 9" - • F-~ 

Time at 6LI V 
Time (9"-6") 

. 
Rate Min.llnch 

"Minimum alone percolation lesl must be performed in both the primary ar8a 
and reserve a.'-ea. 

Site Passed 0 ~Slle Jail e (~ 

Performed by c.j/,,--.- J S7C::~ 
Witnessed by .Y /J V I ..I .2'7' 
Comments: 
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CONTOUR LIN!! (1' INTERVAL) 

PROPOSED COOTOUR (.'- It;lTERVAL' 

DEEP OBSERVATION HOL,E 

PERCOLATION TEST 

DECIDUOUS TREE 

CONIFEROUS TREE 

WATER'SUPPL Y LINE (PR,~;§,§'iJ~~ , 

UTILITY POLE 

FIRE HYDRANT . , 
: WETLAND BOU~DARY 

SILT ~NCEJEROOION 8A!UlIER 

RCT. TBM: 92.43' ELEVATION ASSUMEDATS~'KE 
SET IN BASE O_F 30'; DBH OAK ~~E, 

44'\ ... 
'2," S : \ ~ 

\ 
-0 --

pRoPOSED . 
DRIVEWAY, : 

. PRQPOSEO HOUSE:, 
5 BDRM5 ... ·NO G. G. 

\ 
\ 

NOTE: THERE ARE NO PRfVA TE WATER SUPPtf WE~- " ITHIN 200' OF THE PROPOSED sySi'E;MlOCATtoN. 
THERE ARE NO SURFACE WATER SUPPliES oRGRAVE PACt<EO PUBLIC WATER SUPPlV Wel.LSWlTHIH 
-100' OF THE PROPOSED SYSTEM LOCATION' ~' ERE AR NO TUBULAR WATER SUPPLY WELLS WITH 2110' Of 
THE PROPOSED SYSTEM LOCAT10N. THERE NO TRla UTAR1ES TO SURF:ACE WATER SUPPLIES WITHIN 
2fI0' OF THE PROPoseD SYSTEM LOCAnON 0 WETLA S BORDERING SURFACE WATER SUPPUES OR TRII~UTARIES TO SURFACE WA TEA: SUPPUES miN 1:' OF THE PROPOSED SYSTEM LoeAn ON. THERE 
ARE NO OTHER V'JETLANDS OR WATER BOD1EEj'MTHIN 100' OF THE PROPOSED SYSTEM LOCAn ON. ,. 

lo?, 

Ill'-EA g.g:SfItVep ·,tJ CA.SE.., 00 

c.cl'lvef.,l' 10 p..l At.. $TI:>Nf: 

P.I-.1D PIPE '1\Z-E-l'lc.H ",5 
AQE W5t;.t). 

__ - : 'pROPOSEO' l'NO INFILTRATOR I.EA~H TREW~HES: . 
• EACH 49.5" LONG BY 3',WIDE BY 1 1~ BELOW IN~ET. 

PRIMARY SYSTEM &. REseRVE AREA . f2.€8iQ e.. SIZED FOR CONVENTIONAL TRENCHES. 

A--,",-,-I=Di.lN D 

-~ 

4" olA SOLiD SCH 40 PVC. 

EXlsnNO GROUND SURF~E.. 

ElEV. H.5O': , r\'E' sonoMS O~ TRENCHE$ AR e .... w ~ 

INVERT ELEVATION OF INL ETS TO TRENC~ IS 96.4~'. 

0+77 

SECTION OF. LEACH TRENCHES 
SCALE: 1-/: 1" =: ;10' V: 1" = 3' 

PRO~ECT L.bCATION 
. .1 

USGS BELCHERTcDWN, MASS. QUADRANGLE 
SCAlE: 1; : 25000 

~-~ ~ -~- -~ ( ­
r 25 

( 
--'-" 

• 
PROPOSe> 1500 GAL' P RECAST "TViO COMPA.l~1ENT stpi1c T...HK. INsTALL' .~ OIA. SOLID SCIi.O pYc 

....-""'-" INLET AOO OURET TE E.S A.T TANK INLET AND TCONNQcnNG PIPE CAST IN INTERIOR WALL TEES IN THE '­
FIRST COMPARTMENT TO EXTEND 10· BeLOW LOWLINE. TIiE IN THE SECOND CO,""PARTMENTTO EXTEND 
14- BELOW FLOWLINE TEE.S TO !XTEND 6" ABOVE me FLOWUNEWrTH A ,., AIR SPACE BETWEEN TOPS . 
OF TEES AND THE INSIDE OF! THE TANK COVEl{, It~STA4-AT LEAST ONE ACCESS RISER TO WITHIN S· OF 
FINISHED GRADE. ATTACH At~ ORENCO~· DIAFlW043q..213 EFFLUENT FILTER TO T~NK OUTLET PIPE. s 8~· en' ss" E ~ 1'17.2-D' 
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) { 

SC~LE: 1" = 20' 
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\ \ \ 
\ \ \ 

y. 
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103 

, 
." OI.A; 'SOLID SDR 35 pvc: CONNECT TO SOH ~O PVC 
WITH A SCH .0ISOR 35 CONNECTOR. ,,, j .. :., ' 

DIA. SOLID SOR 35 PVC; FIRST 2' -LAID leva.. 

MIN. 1. Z" CL.EAN '~L COVER. 

A\TTACH ENOPl.ATE. 

I 01) f f~~---J------J/.;.:;,,--:::;,t .... -L---~-;.:.~.-,--.----Jl~~~--,.--,--~--4------------:----------1---1~~~,:OlT:O:M~O:F~T:OP:&~s:u:BS:O .. ,A SBw I-lORIZo11. 
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,- CRUSHEO STbNE 

... 
"'. 

~ .... 

5" C,RUSHEO STONE i 

• 

E1.EV.95.50': : . 
BOTTOMS OF TRENCHES ARE lEVEll., 

TWO LEACH TRENCHES t. 
EACH 49 5' 1.0NG X 3' WIDE X 11" BELOW INLE ; 
EACH w; 121NFILTRA TOR 'QUICI'i:;4' tHIGH CAPA~ITY CHA~BERS 

CHAMBERSS~ BE INSTALLED .ACCORDIN<:4 . 
1'9 MANUfACTURER'S SPECIFlCAmONS WITH liNOPLATIlS 
INSTALLED AT THE BEGINNING ANtO END OF E,.CH ROW~ 

!!STIMATEO SEASONAl:. HIGH GROUNDWATER ~LEVAT.ON 89.00' . I I 

PR~~L~~! 1~fO,~~~;'EM 

SOIL EVALUATION 

Soli EvalU8tor. 
SOH Representative: 
Date of E~IuaUon: 

Robert StO\ler 
O .. vld Zaro:zloskl 
6/1 5104 

Ground elevaHon at solllWBluatJon tHt pit ' 1: 9~.tjO'. 
Est Seasonal High Ground Wet" Elev. 89.00', 1 
Bedrod.: ElevaUon below 89.00'. 1 
Depth SoIl Horizon Soli Textu1 Soli Color 

0.9" Ap FSL ' 1QYRlf4 

9-23" 

23-1.20" 

'w 
c 

FSL I 
~edS.nd I 

I 

1~YR5f8 

1~fR51G 

Parent Materlal (Geologic) : glacial dutwuhlstraMfled drltt~ 
Standing Weter In the HolD: none w.eping '7m Pit F~e: none 
Estimated Seasonal High Ground Water; t20~ • ~ 
Comment: perc rate - less than:2 mln.lln. J ' 

Ground elevetion at soli evaluall on t ost pit #2: 1~.00" .; 
Est. Seasonal High Ground Water Elev. 90.00' . ; .; . 
Bedrock Eisvation below 90.00' . i . 

SoD Horken SoU Tlt)(tUrb , Soli Color 

i 
10YRlI.4 0-8~ I4(J FSL 

8"n " Bw FSL ' 1 1r.R5ID 

22-120" C Mild S"nd ' 1OYR61S 

Patent Material (Gl!ologlc) gl itelal OtJtwaSh/8tre!fied drift~ 
Sliindlng W"b:r In th;t Hole: nono We.plne If,om Pit l ite. none 
Estlmat!fd Soasonal High Gro\lnd~ilt.r; 12(l" ! j 

Comment: perc rate . Jess than 2 mln.fln. I 

DESIGN CRITERIA 

Design flow is fo r a '-bedroom house wlth1ut a 9ar~age grinder 

DESIGN CALUlATION ~ 

Motttlrtg Other 

None frlabhl, 6"1. med gravel 

None ".Iabl., no stTtll;;ture 

None'" 10ose,Itratified 
occasional s tratas 
of fine to modlum eft".l 

Mottling Other' 

None friable. ~% mod gravel 

None frlabltt, no strvc:ta.we 

Non, Ioo9-I,5tratlr1:ed 
'ol;l;IIslonel strata. 
of medium g~vel 

Design flow: 5.bedrooTiS, no ~rbage grind~r: .. 550 wd. 

Proposed septic tank: 1500 g31~ns, two tompart~nts. 
Effluent loading Rate: PerCOlatl~n Rate =;2 minutes per Inch 

Class I so/'s. ! . 
Effluent It~ading rale'= 0 .74 g pdlsf. 

So li Abso!ption S~tem: two h,· .. ch trenches. 
Each 49.S long X $' wide X 11"befow Inlet 

. Each wit!i12 Infiltrator 'Qulck4' hlQh capacity chambers 
(24 total)f' Ach cha!nber has an effect ive Jen'gth of 4 tt. 

Each high capacity chamber (trene COnfigJration): "" 7.93 SFJL ~. 
24 chambers each 4.00 LF (48" eff tiva longth): =' 96.00 LF. . 
96.00 LFX 7.93SFfLF : ! ' ='T61.28 SF. 

I 
Caleulated Design Flow: 761 .28 sJ X 0.74 dPDISF: 
Total Required Des ign Flow: I ~ 

= 563 gpd. 
= 550 gpd (OK) 

I I . . , 
Pri millry & Reserve Area sized for Conventillnlll Sto~ & Pipe Trenches: 

2 conventional tre~chCS : '; 
Ea<;h 56" Long X 31 Wide 
By 2.0' Below DiS1 Linas 1 

BoltOlll Are~: {56' X 3')2 trencheS 
Sidewall Area: (56' X 2.014 side~lIs ' 
Total leaching area I: ,I 

= 336 SF 
=448 Sf 
::784 SF 

. 1 
CaJoulated Rosene DeSign Flow: 1B4 SF XD.74 GPOISF "" 580 GPO 
Total RequIred Reserve DeSig n Flof: ~ .. 550 GPO (OK) 

GENERAL CONOITioNS 

1. This septic system design plan Is prep~red In iIIcqord:!nce with TItle 5, J1 f) CMR 15.00. ConstNction 
shall conform to these regulations. ' " 

2 InstallGr shall be certif"lBd by thel manuffcturar to~nstall fnflltrator chambers, 
3. The fJlStaner shan Info rm the designer if any un~WlI conditions a mi shall not modify the plan withou t 

the w ritten consent of. the dc:!!Ilgner. J 
4. All dflbds in the site are .. ~a)1 be r~ed and disposed or In accordanca with the law. 
~. There is no guarentee expressed or Im~lIed to~: user of iI system Installed pursuant 10 thl'!! plan. 
II. The 11l$t;lller shall notify the ~slgn.r ""f.!on the & stern excavation Js ready for InspElctlon and the 

d~lgner and the Board ()f Heil lth whenilhe syste InstaililtiOfl Is cornplele and prior 10 the ptl!cem.nt of 
fhe covur malenal for finalll1'$pectlCn. Notlflcatlcin shan be 48 tlours prle, ttl the time of Inspection, 

1. The sepllc,l;mk sh<lll be pumped and I jPeer.ed;$ MC"'atV and ~ t least once every three years. 

CONSTRUCTION NOTES _ 1 , 
1. Any topsoil, subooll, old fll , stumP'S, str,"' debris or other impeMous materials encounl9rad during 

excavaUofl shall be removed From Ihe III of the~StOIi absorptJon system, from five feel t around th& soli 
aooorJ)tlon system :md from who rever "Is to. be.lpleced. An,. fill placed under or adJiIC,mt to the soil 
ilbsorpUon syst .. m "","II be l!I clean, grahular s:an~ and conform to till:! s;peciflcaUons of Title 5, 310 CMR 
16.256~3).. I .. t 

2. Pipes cn::ltlng the dlstrfbutlon box shi ll " eve thl 4ame Invort elevation an.,. 'JG laId lev91 for 9 minimum 
first two feet I : 

3. The finishad grade above the soli absOfJ)tlon .sysfem shall have a mInimum two percent !llop,~ to shed 
surface runoff away fmm the systl!m. f. ~ 

4. Disturbod areas shall bc IOQmod. seodcr Bnd mu!chlld 'untll stable vegetatIon Is established. , . 

. PLAN OF SEWA~E QISPOSAL SYSTEM 
" ASSESSORS MAP 248, LOT 43, S1 A nON RD., AMHERST, MASS, 

SCALE: ASS 1\0 VI t-l APPROVED BY f.'D"R",A",W",N,-".V,-_.:.!{.::-!'W-,-,S~~ 
DATE : Z I .:2- z./ 0 (p 

AMHERST CIVIL ENGINEERING 
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