


Castine’s setting: like an island

2000 feet




Surficial Geological Map (MGS)




Bedrock Wells
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Shallow Sand
& Gravel Wells






LIDAR of Castine Village area




Battle Avenue Ponds




Evolution of the System

Springs common north of Battle Avenue
Spring House built north of Pond #1
Pond#1 constructed, with drain to water system

Ponds #2, 3 and 4 constructed to capture
additional flow

Pond #5 constructed in 1970s
Surface water treatment in use 1980s

Pond use ceases in 1990s due to failed
treatment.



Pond #1 revealed, 2013




Ponds # 2&3, connected at
+138 ft elevation




Geology exposed
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Geological cross-section
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Extent of Sand & Gravel.




Installation of test well

N
7 ft of
sand
Dec.’12




Test Well design




Pumping Test Results



Water Quality

Sampling April (wet season)

Groundwater flowing to horiz. test well from hillside
e Bacteria: none detected
e No Giardia or Cryptosporidium

e MPA moderate risk due to Diatoms, Rotifers and “other
algae”

Sampling June (after draining Pond #1)
Groundwater flowing to horiz. test well from Pond #3

e Same results
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Production Well Specifications

MARKING TAPE

ot

v

PLACE METALLIC TRENCH
18" TO 24" BELOW FINISH GRADE

SELOW SUBBASE.
EXISTING GROUND

U

PROVIDE &' WIDE 6 MIL POLY | ‘ -l
SHEET OVER TRENCH WITH 2" |
OVERLAP EACH SIDE.

: S BACKFILL TOP 127 WITH NATIVE LOAM AS

APPLICABLE

FROVIDE NATIVE BACKFILL TO GRADE.

PROVIDE INQ INDUSTRIAL

FABRICS 130 EX OR

EQUAL FILTER FASRIC PROVIDE 2" ROUND STONE BEDDING
AROUND PIPE.

6"#» PERFORATED SCH 40 PVC COLLECTION

PIPE W/ TWO 1/2"@ HOLES 120" APART @

(INSTALL PIPE WITH HOLES

"
6" 0.C.
FACING DOWN.)







Test Pitting
prior to
Production
Well
Construction



Loam over Sand
over Clay




Production Well Construction




The manhole



Castine Water Department
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Pond #3 drained, September 2014




Timeline for the horizontal well

December 2012. Test Borings, Test Pits, Install Test Well
January 2013. Test Pump for water quality

June 2013. Test again for bacteria and MPA

Summer 2013-2014. Production Well Design

Summer 2014. Drain Battle Avenue Ponds, Test Pitting
October 2014. Install Production Well & Piping

Fall 2014. Ponds fill up

January 2015. Test pump the Production Well

Summer 2015. Treatment system in...ready to go on-line


















WELL =9 o SAMPLE Ad
CONSTRUCTION é E -0 DESCRIPTION BULLT
89
2!
"' steel casing from 18" - o
1.2 *¥to17b.g.* 2 TOC=15ag [
TH 0 o
y-6': :: 1 [iiiiesi]0-14" Coarse to very coarse sand with
Natural Fill i34 2 [iiiiiii gravel, including cobbles. Some fine
::: 3 i1 to medium sand. Finer towards 14" depth.
£8 4 :
::: 5 pitless adapter [ —
s 5
'-10': 7
3entonite 8 Static WL=94'TOC=79bg
9 . : . : . : . :
011" - 0 [ 2" diam. CTS PE drop pipe
ONsand [ B o [
I e 2
120" 35 B i T
:3 sand e ] 14
o 1S 1418 Medium to fine sand with some
i % 16 H coarse sand and gravel. Finer with depth. 24hrs @ 20 gpm WL=15.3"b.g.
7199 34" [ 17
" SS screen |11 18 418'-20.5": Fine to medium sand with trace
0-slot e ] 19 H gravel and little coarse sand. Finer Transducer @ 18.5' b.g. (20 TOC)
- 20 Htowards bottom. Pump intake (shrouded) @ 19.5 b.g.
0-21.9 21 below 20.5": Gray clay. Bottom of pump sleeve
3S sump 22 end of boring: 21.9 @ 21.0 b.g (22.5 TOC)
v/ 25 1b Bentonite pellets Bottom of SS sump = 21.5" b.g. (23.0' TOC)
surrounding sump Location: N 44°23.693", W 068°47.560'
Developed 11.5 hours. Pumped 2 hours.



The well prior

to installation,
with:

6” steel casing,
70-slot screen,
and sump



Spring Well: 48 Hour Pumping Test






Castine Water’s Operational Details

Spring Well. Cleanest and least costly source.
Aquifer Dries up in Summer.

BC Well. Next cleanest. Yield limited due to
Tidal Influence.

350 Well. Arsenic treatment is expensive.
Well has Highest and Consistent Yield.

Battle Avenue Well. Treatment with Filters
expensive. In Drought, a gMG Backup Source.



Relative Use of Castine’s G’W Sources

Total Production

0% Jun Jul Aug Sep Oct Nov Dec Jan

Jun  Jul Aug Sep Oct Nov Dec Jan
B Spring Street M350 Well ®BC Well ® Battle Avenue



Questions?

Peter Garrett, 207-592-0004
Annaleis Hafford, 207-223-2232



