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TEST PIT DATA 

PUMP CALCULATIONS 

Static Head loss: 100.62 - 91.45 = 9.17' 

Performed By: Daniel B. Johnson 

Witnessed By: Kendall Lo�go 

Date: March 30, 2023 

TP-1 (EL. = 99.5) 

Dynamic Head Loss: 32'1 x �.2/100' 
(2" SCH 40 f.M. I 

32'1 X 8.8/100' 

= 0. 1' @ 2 5 G PM 

= 2.8' @ 75 GPM 

(98.8) A, 
(98.2) Bw, 
(95.2) B/C, 
(89.5) Cl, 
(95.2) 

O" g u 10YR4/3 Fine sandy loam 

( 92. 5) 
( 91. 5 I 

8" - 16'1 SRS/8 Fine sandy loam 
16" - 52• 2.5Y7/3 'fine sandy loam 
52" -�20• 10YR4/6 3ravely loamy sand 
52" Observed ESHWT (7.5YR5/8,2/5Y6/2) 
84" Observed Groundwater (weeping) 
96" Observed Groundwater (standi�g) 

TP-2 (EL. = 100. 8)·

(99.5) A/Fill o• - 16" 
( 99. 0) Bwb, 16" - 22" 5R5/8
(98.01 B/C, 22" - 34" 2.5Y7/3
(93.31 Cl, 34" - 90" lOYRs/6 
(93.3) R, (boulder) 
(93.3) 90" Assumed ESHWT 

No Observed Groundwater/Mottli�g 

PERCOLATION TEST DATA 

Date: March 30, 2023 

Fine sandy loam 
Fine sandy loam 
Gravely loamy sand 

Soil Class: Class II (0.60 G/SF) 

Pere Rate: 5.3 MPI (9" - 27" TP-1) 

32'1 X 15.0/100' 

Total Dynamic Head Loss: 9.17' + 3.42' 

Model: Liberty LE�lM (or equivalent) 

4/10 Hp, 115 Volt, 1 Phase, 2• solids 

FLOAT SWITCHES 

High Level Alarm: 

Pump On: 

Pump Off: 

18 ° 

15 ° 

12 II 

Reference elevations from bottom 
24 Hr. Capacity: _727 Gallons 
(8.83'1 X 4.0'W X 2.75'H) X 7.48 
Back ?low: 5 Gallons 
Dosing 5 Times/Day at 66 GPO 

LEGEND 

ce._4.8' @ 100 GPM � 

= 12.6' @ 83 GPM 

of tank 

G/SF = 727 Gallons 

Existing Contour - - - 98 - - -
SCHEDULE OF ELEVATIONS 

Inv. Out ?oundation (existing) 
Inv. In Septic Tank 

96.3 
, 96. 00 

95.75 
95.70 
95.45 

Proposed Contour 

Test Pit 
Inv. Out Septic Tc.n:!( 
Inv. In Pump Chanber Finished Floor Elev. 
Inv. Out Pump Chamber 
Inv. In Dis-:ribution Box Basement Floor Elev. 
Inv. Out Distribution Box 
Inv. In Enviro-Septic Pipe (4" PVC) 
Inv. Botton Enviro-Septic Pipe 
Bottom of C-33 System Sand 

100.62 
100.45 
100.28 

99.70 
99.20 
95.2 
93.3 

Water Line 

Over Head TrJire 

?FE 

BFE 

w--

--OHWr
ESHWT (TP-1) 
Assumed ESHWT (TP-2) Gas Line 

SIZING OF ENVIRO-SEPTIC LEACHING SYSTEM 

4 Bedrooms x 165 GPD/Bed=oom = 660 GPD (Boxford BOH) 

660 GPO/ 0.60 G/SF = 1100 SF 

-G-+-

Using the Presby system allowance for up to 40% reduc�ion in 
area, th�s 1100 SF K 0.60 (40% reduction) = 660 SF 

Percolation Rate: 5.3 MPI, Use 6 MPI (Class II, 0.60 G/SF) 

Slope of Proposed Leaching Bed: Level= 0% 

* The following size requirements were taken from
''Enviro-Septic Wastewater Treatment System
Massachusetts Design and Installation Manual."

Table A: 5.3 MPI with 4 Bedrooms - 280 LF (mi�.) 

Table B: System Slope at 0% with 5.3 MPI - 1.5' (min.) spacing, 

Table C: Use 50' long pipe at 300 LF (280 LF min.) with 1.5' 
(min.) spacing= 8.50' W (min.) with 6 lines, 

Table D: 4 Bedrooms at 5.3 MPI with Soil Class II= 
440 SF (min. I 

Proposed Leaching Bed: 52'L X 13'W wi�h 6 li�es at 50'L each with 
1.S'W (actu2l) spacing (center to center), witn 1.5 center to
outside edge of sand bed= 676 SF 

Proposed sand bed size: 

Use Non-Conventional Combinatior. Serial Configuratic!l 
with 3 Lines at 60'L and 3 Lines at 40'L: 

Total Bottom of Bed of leaching area: 

62'1 x 6.5'W = 403 SF $-rt>N E 
(t../;T'• 

.._,1,u 
(Sec ·<>er"•L) 

t0Q,2g 

42'1 X 6.5'W 273 S�

676 SF 
10 

40 MIL. 

�Df"E 
i,.,+P..iLle"°i2-

( Sli.i prcN!. 
,:..�•· ,,_,,, 1.,(. 

oer�10 

Total Leaching Area = 676 SF (provided) 

> 440 SF (required Presby), > 660 SF (required Boxford BOH)

Fl.OW 

e SI.. TA 7/0N BAf1FIER 
� CROSS SECnON 

NOT TO SCALE 
�o -1-------,-----�----�-----�-----r-----,------···--r ----�-----..--------, -----.------,-----,------,-----,--
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1. 

2. 

3. 

�-

6. 

7 . 

8. 

9. 

10 . 

11. 

--------------·------------� 

NOTES 

A�l Construction methods shall conform to the Title V (310 
CMR 15.000) dnd the Boxford Board of �ealth Regulations. 

There are no known abutters private er public wells within 
150 feet/400 feet, respectively of the proposed leaching 
area, nor is there any known surface water supplies within 
400 feet of the proposed leaching area. The proposed 
leaching area is net within 100 feet of a wetland, nor is it 
within 200 feet of a river front or known tributaries to 
surface water supplies. 

The proposed leaching area is 101 feet from the edge of the 
v,;•et land. 

The proposed pump chamber is 69 feet from the edge of the 
\,let la!ld.

The proposed septic tank is 51 feet from the edgoe of the 
i, .. etland. 

The existing leaching pits shall be pumped and backfilled 
with clean fill prior to installing the new septic tank. 

No changes are to be made in the field without the approval 
of the Board of Health and the design engineer. 

The proposed leaching area is not desigri<ed =or use with a 
garbage.disposal. Remove any existing garbage disposal. 

Contractor to notify Dig Safe 72 tours prior to construction 
(800) 344-7233. All system components to be covered by

magnetic tape. 

Property line, topography, existing structures, wetland
flags, etc. taken from actual ground sur·,.rey. Alsor 
reference Deed, Book 6040, Page 175. The septic plan is not 
to be used as a property line survey. 

The wetlands were fl�gged by William Manuell (Wetlands & 
Land Management) on March 27, 2023. 

P=ior to construction, the contractor shall verify all 
9lumbing exiting the existing structure, as shown on this 
plan, can be connected to the new septic system. If any 
existing and/or proposed plumbing exiting the'structure is 
found to be different then that shown on the approved septic 
system plan, the contractor shall notify the designer and 
corrections to the septic design will be made if applicable. 
All internal plumbing shall be connected to the new septic 
system, unless otherwise specified. 

Remove topsoil only below the bottom of the proposed 
leaching area (see detail for length and width of leaching 
area) and replace with C-33 sand. The total amount of C-33 
sand is approximately 10-15 cubic yards. Note that the 
anount of C-33 sa�d �ay vary due depth of topsoil and 
natural, geological changes that can exist chroughout the 
proposed leaching area. 

Note that the bottom of the Presby Enviro-Septic system will 
be placed within the Bw Horizon and/or B/C Layer. 

Prior to construction, the contractor shall contact the 
design engineer to a::-range with the surveyor to stake out. 
the property line (adjacent to the proposed leaching area) 
25' beginning from the tangent point of Beechwood Circle 
R.O.W. and the subject property and place a stake every 25' 
for 100 feet. 

In addition, after the stakes along the propery line are 
installed by the surveyor, the contractor shall contact the 
design engineer to �take out the proposed leaching area. 

Contractor to install an inspection port using a 4" SCH 40 
PVC pipe (perforation holes within the C- 33 sand of the 
leaching area) and removable PVC cover ct grade. See 
Detail. 

12. The contractor shall be responsible for obtaining c trench 
permit from the lccal municipality in w1'ich the work is
beir.g performed. 

13. 

14. 

15. 

I certify that on 11/95 I have passed the soil evaluator
examination approved by the Department of Environmental 
Protection and that the above �nalysis was performed by me
consistent with the required training, expertise and 
experience described in 310 CMR 15.017 . 

The "Best Feasible Replacement System" consists of a field
that is 85'L x 13'W, with the additional length along the 
property line, towards the rear {east) of the property. 

The "Conventional Leaching Fieldn consists of a field that
is 85'1 x 13'W, with the additional length along the
property line, towards the rear (east) of the property. 

SUBSURFACE SEWAGE DISPOSAL SYSTEM 

7 Beechwood Circle, Boxford (Map 20, Blk 9 Lot 17) 

Drawn By: 
Date:4/10/23 Daniel B Johnson 

Prepared Marshall Hudson 

For: 7 Beechwood Circle, Boxford, MA 01921 

STIC SEPTIC DESIGN, INC. 

By: P.O. Box 2406, S. Hamilton MA 01982 Dwg: J-2821
, ....... -'- ........ ., _________ _._ - ·  -
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Erosion control 

Use raised 
connections 

i 
7" 
I

Protect the site from erosion by proper grading, mulching, seeding, and control 
of runoff. 

Raised connections consist of offset adapters, 4" PVC sewer and drain pipe, 
and 90° elbows. Use raised coimections ·to connect lines·of Enviro-Septic®
pipe. They ana.ble greate!' Hquid stcl":11.ga. �!lpaeity and increase the- bacterial 
surfaces being developed. Here are some diagrams along with installation
notes. 

TOP V!E\N

,4"' 
Installation Notes: 
l. Insert PVC pipe no more than 4" into the offse,

ad.apter IO prevent air locking.
2. Install the raised connection so that the top of

Loe 90e bend is level with the top of the offset
adapter.

3. Pack sand umkr· and around th, raised
connection to prevent movement.

S!OE VIEW 'I"' END VIE'N 

/ ENVIRO-SEPTlC PIP:. LEI/El 
-�--"-/-- J\ , c, ._, :: l ., � , .... '.I 

. -��., +
· 

,,.,--;a• ?VC Bene 

i l l :,, �. ··. ; .. ·. ..J i : . : :j ' ' : 
� � \, ' � P-. �,- FFSET ADA?TER 

-MAX -1·· r•�---_..., 
''-...: .i-?1/C?ipe i !,.,..,< 

---'--'"---'-'-' '-•o· PVC Sena 

Line spacers Sand may be used to keep pipe in piace while covering. but sirr,ple tools muv 
also be constructed for this purpose. Here are rwo examples. One is made 
from rebar. the other from wood. 

W ELDED REBAR HANDLE WOODEN FRAME 

j I 
BENT REBAR 

, Pipe 

Caution: 'Remove all tools used as line spacers before final covering. 

$TO/\/£ {!.E.TA/f.J/Nlr t<Jifl..l.. 

40 Ml� 

t/DPE. 
81/d'-f<.l/:.jl.. -�.I

/Jl e;,:,!-i1+Nil 41,1., 1
(,eiMf4C7i:b 

Ci,£1',,J fli.l 

NO Sc.ALE. 

j 

f!, � ;) l,.C,l, /1:. 
{z' · 3' v'lbC)

Surrounding 
sand 

' 

Sand Requirement$ 

This page describes the sand req�ts for the Enviro-Septic9 wamwarer
trealment system. 

All ronfi8)JI"ti2111 ��• \eqnire a rninirnurn elf 6" of system sand
s=und.ing tl,e ci=unference of the pi� . 

� Restrictions 
3S% or less of the total sand may be gravel.
40%-90% of the total sand is to be coarse and very coarse sand.
Gravel Qi1•litv Restrictions 
No gravel is to exceed¾" in diameter.

. No gravel is smaller than 2mm/.0787' in diameter. (It must notpass through a 
#10 sieve.) 
Come SHorl O,aJirv Restrictions 
No coarse sand is smaller than 0.Smml.0196" in diameter. (It must not pass 
through a #35 sieve.)
Ens Qi11Htt Restrictions
No more than3 % of the total sand may pass through a #200 sieve. 

ASTM Standard: C-33 (concrete sand) meets the above requirements.

Surrounding sand should be either system sand or Title 5 fill, 310 CMR 15.255 
(3). Only surrounding sand may be placed under raised systems or where top 
soil and soil horizons with organic matter have been removed. 
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1500 GALLON SEPTIC TANK 

MODEL: SHEA TK·M1500 iH·lO) 
FINISHED GRADE 

CONCRETE RISERS 
(WATERTIGHT) AND MEDIUM 
DUTY C.i. (SECURED) COVERS 
SLIGHTLY ABOVE GRADE (TO 
SLOPE AWAY) OVER INLET 
AND OUTLET OF THE SEPTIC 
TANK 

=Ill 24"DIA 111=111 24" Die .. �g'[MIN) 24" DIA 111-111

- 3" 3" H-10I" -

-n 6" -- 6" 
ALL SEWER PIPES 
AND JOINTS TO BE 
WATERTIGHT 4" SCH 40 / 

," 
1 O'

4" so; 40 
FLOW LINE 14" I 

CAPACITY: 
REQUIRED 1320 GALLONS 
PROViDED:1500 GALLONS 

ALL WALL SLEEVES/GASKETS 
SHALL BE CAST IN PIJ\CE OR 
INSERTED AT FACTORY 

ALARM TO BE AUDIO AND 

-- -SEPTIC TANK T 4" SCH 40 TEE - 4' LIQUID LEVEL REQUIREMENT 
GAS BAFFLE 

□ MEET
S OF
FOR

NESS.
310 CMR 15.226 

4" SCH 40 
TEE 

= - 6" {MIN) 0 == 0 

STABLE LEVEL BASE 

SEPTIC TANK DIMENSIONS: 10' 6" LX 5' 8" W X 5' 8" H 

0
0 

0 

WATER TIGHT 
ETC.

MECHAM! 
COMPACT 

CALLY 
ED 

CRUSHED STONE 
·<•3l4"DL<I.

VISUAL 'W/ LO CABLE CONTROL PANAL 1 DOD G/1.LLON PUMP CHAMBER JUNCTION BOX AT GRADE TO 
HAVE "QUICK" DISCONNECT 

MODEL: SHEA MlOOOH PLUGS. ' 

PROPOSED GRADE crnTER COYER TO BE PERMANTELY SEALED '_111 21 .. 01A jll= Ill

\ 9" (MIN) -;= L_J-JUN CTION BOX 
WIRE. CONTROLS 
MPLYWITH

UFACTURERS 
IFICATIONS 

SEE "PUMP CALCULATIONS" AND 
"FLOAT SWITCHES" FOR 4" SCH FURTHER DETAILS. 

PUMP CHAMBER TD MEE1 
WATER TIGHTNESS 

CONCRETE RISER WITH A 
MEDIUIIII DUTY C I. COVER TO
GRJE (TO SLOPE AWAY)

LIFTING CHAIN SECURED TO 
FLOAT RAIL AND PUMP,{ACCESS 
FROM MANHOLEi. ALL VALVES 
OUTFITTED TO BE REMOVED. 

ALL WALL SLEEVES/GASKETS 
CAST IN PLACE OR IMS ER TED 
AT FACTORY. /IPPROVED 
PE�JETRATION SEA METHOD. 

D-BOXTO BE VENTED

40 

(REF BY PASS VENT DETAIL)

2" SCH 40 PVC BALL VN..VE 
(RESTRICT FLOW TO 20 GPM) 

3" I" 
-- FLOAT RAIL

6" 11 1 /2" SCH 40 PVC) 

� �10' -
4" SCH 40 TEE 

r3" HIGH CONC. BLOCK (MIN) 

-

�� 

\ _

HARD 
TO CO 
MAN 
SPEC 

-2" SCH 40 F.M.
-]/4u DIA. WEEP HOLE
-2•1 sc H 40 CHECK VALVE

P CHAMBER TOPUM 
MEE 1 - REQUIREMENTS

D CMR 15231OF 31 
H· 20 

0 c:> L:HLJ 0 =--</=3 
SHt.U SI ONE 

��•[MIN/ 
o o TO 

14" DIA. STONE 
BE MECHAMICALLY 

STABLE LEVEL BASE COMPACTED 

TANK DIMENSIONS: 9' 6" LX 4' 8"H X 5' 8" H 

PUMP SHALL BE INSTALLED IN STRICT CONFORMANCE WITH 
MANUFACTURERS SPECIFICATIONS AND SHALL BE EQUIPPED 
WITH AN ALARM POWERED BYA CIRCUIT SEPE RATE FROM 
PUMP. ALARM TO BE LOCATED WITHIN BUILDING. 

H -20 COVER 
TO BE LOCATED IN PUMP CHAMBER 

DISTRIBUTION BOX 
MODEL SHEA: 8-6DBH 

REMOVABLE COVER 

DISTRIBUTION BOX TO MEET ---1===�=====::;::f
REQUIREMENTS OF 310 CMR 
15.232 [wATERTIGHTNESS, 
CONSTRUCTION. ETC). 

4" SCH 40 PVC OUTLET PIPE (2" 
DROP MIN.) INTO THE PRESBY 
ENVIRO-SEPTIC PIPE. 

NO. OF OUTLETS 
USED: 2 

2" SCH 40 
FORCEMAIN 

2" SCH 40 TEE 

REFERENCE PROFILE OF SEPTIC 
SYSTEM FOR FURTHER DETAILS 

2" 
6" 

4" SCH 40 OUTLET IJ\TERAL SHALL 
BE SET LEVEL FOR A MINIMUM OF 
FIRST TWO FEET. 

o o 6" [MIN) o o - CRUSHED STD NE <I= 314"
_,co_o_,_ _____ __ o _0�o_0

_ DIA. STONE TO BE
STABLE LEVEL BASE 

DIMENSIONS: 1' 5"LX 1' 5"W 1' 8" 
1 

MECHANICALLY 
COMPACTED 

.A�.S-um /;D 
o5ftWT 

e1..= 93.� 

(.TP·�) 

f----_, ___ ,,_, ______ ,_, ___________ , _________________ --+ :'.,I \ 

90-l-----�------,-�-�-----,-�+-_
L 
____ o�+-S----,��ro----,-+r�-----,+,-�----,,���----,t7

6

o,o o+z. -·"' .., .,  

" , 
fl Dfl-, I -: Z

By-Pass Venting . · 

By-Pass venting is used to eliminate the need for a High vent at the field and can also replace the _need for a pump
chamber vent. There must be at least 1 O ft. of elevation between the roof stack and low vent openings. Illustration of
By-Pass venting: 

-----WHEN USING BY ,PASS VENTING THE ROOF VENT 
REPLACES THE "HIGH" VENT AND PUMP CHAMBER 

VENT (IF REQ'O}. THE OPENING OF ROOF VENT MUST 
BE AT LEAST 10 FT. ABOVE OPENING OF LOW VENT

!i'
II
II
II 
II 
I! 
I! 
I! 

ATTACH BY•PASS VENT TO 
PUMP CHAMBER OR UNUSED

OPENING IN SEPTIC TANK 

.-.. ·-:> 

. �! 
BY-PASS VENTafllG REPLACES BOTH _ __..) :1o 

THE HIGH VENT AND PUMP CHAMBER !!� LOW VENT IS AIR

VENT (IF REQUIRED) 11
:Ji INTAKE 

11-
11�
11iil 
II 
II FINISH GRADE

10'MIN 

r----------- -, 

It 

� 

'
I 

OIOll 1 I 

l-- PRESBY FIELD--� 

3' 

1. NOT TO BE USED WITH GRAVITY SYSTEMS.
PUMP 

CHAMBER 
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2. INVERT OF PIPE EXITING D-BOX MUST RISE
2" MININUM ABOVE 0-BOX.

3. USE4" SCH,40PVC OR EQUAL FOR BY-PASS
VENTING. 

4. GLUE All PVC JOINTS OR EQUAL.
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REMOTE VEN'TING 

-· :2" MIN OVER
ENVH10·8EPIIC PIPE

(DO NOT SCAL.E) 
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SUBSURFACE SEWAGE DISPOSAL SYSTEM 

7 Beechwood Circle, Boxford (Map 20, Blk 9 Lot 17) 
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