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SECTION 1 

LINDSEY BROOK FLOOD MITIGATION 

1.1 INTRODUCTION 

Lindsey Brook is fed by three tributaries which in past studies have been identified as Tributary 
A, B, and C. Tributary A is the southern tributary and Tributary 8, and C are the two northern 
tributaries. Figure I defines the watershed and the various subcatchments that were used in 
modeling the watershed. In the late 19905 a study was completed by Wright-Pierce which was 
focused on quantifying the Haws and developing a strategy for intercepting the flows. This study 
concluded that a major interceptor the length of Rankin Street would be needed to intercept 
flows from the two northern tributaries and convey them to the harbor. While this approach 
certainly would mitigate the downtown flooding that has plagued the Lindsey Brook watershed it 
also carried with it substantial cost which has continued to escalate since the late 1 990s. The 
purpose of this report is to highlight incremental improvements that the City has accomplished in 
the Lindsey Brook watershed. update the hydrologic model for the watershed, and identify 
further incremental improvements that can be made with existing funds. 

1.2 LINDSEY BROOK IMPROVEMENTS COMPLETED 

In the years that have passed since the 1999 report the City has made a nwnber of improvements 
to the Lindsey Brook system. The following projects have been completed: 

1. Lawn Avenue detention basin and routing of flows from the detention basin to Tributary 
B. 

2. Culvert replacement at Summer Street. 
3. Culvert replacement at Gay Street. 
4. Tributary A diversion at Pleasant Street. 
5. Replacement of the sub grade granite channel at the intersection of Pleasant and Franklin 

Streets. 
6. Debris removal from the channel between Gay Street and Broadway. 
7. Replacement of the Maple Street culvert. 
8. Replacement of the Granite Street culvert with a box culvert and the resetting of granite 

chmmel blocks. 

1.3 RECOMMENDED APPROACH TO IMPROVEMENTS 

Previous approaches to flood mitigation, for the two northern tributaries, concluded that the best 
approach was to divert both tributaries utilizing a Rankin Street interceptor. This stiJI remains 
the best approach with respect to ultimately fully addressing the conveyance issues that exist in 
the downtown particularly when looking at 25 year sloml flows. These conveyance issues are 
particularly magnified when coupled with a high tide and stonn surge which further reduce what 
limited hydraulic gradient exists. Although as previously discussed the cost of this approach is 
prohibitive. Therefore we have re-evaluated and looked at smaller projects that would mitigate 
flooding while working with existing conveyance restraints. Our approach was to evaluate 
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through modeling techniques the effect that incremental storage volumes in the middle reaches 
of the watershed would have on peak flows at the confluence of the tributaries in the downtown. 
We expected that midRreach storage would provide for enough ofa delay in downstream peaks to 
allow tor rainfall in the immediate downtown to rapidly exit the system before upstream peaks 
reached the downtown. What our analysis concluded was that modest storage vo lumes in the 
middle reaches of Tributary B did offer a small degree of mjtigation to peak flows reaching the 
confluence in the downtown. We have included results of this modeling effort as an appendix to 
this report. What OUf modeling efforts show is that incremental improvements can be made 
through storage and through partial diversion. We will address each Tributary in tum, outlining 
the options explored, and the proposed approach to mitigation. 

1.3.1 Tributary A 

Considerable improvements have already been reali zed 011 Tributary A with the installation of 
the diversion at Pleasant Street. This diversion at Pleasant Street shaves peak flows from 
Tributary A during storm events which result in an excess of IO CFS in the tributary. A 
diversion structure was installed at the corner of Pleasant and Franklin which dumps flows in 
excess of 10 CFS into a 36 inch stonn drain which out falls in Harbor Park. A second diversion 
for Tributary A was conceptually planned for Holmes Street. This diversion would go down 
Main Street to Harbor Park as well. This project would be done in concert with the Maine 
Department of Transportation when and if Main Street stann drainage was separated from Main 
Street sanitary sewers. 

1.3.2 Tributary B 

There are very limited opportunities to address Tributary B while at the same time Tributary B 
has for the most part more open channels and better conveyance than the other Tributaries. Tn 
reviewing the contributing watershed for Tributary B there are sti ll significant areas of open 
space in this watershed. Some important work has already been accomplished on Tributary Bas 
it rel ates to the stonn water detention pond located on Lawn Avenue. This pond was refitted 
with a controlled outlet structure in order to maximize its storage volume and ability to mitigate 
peak flows as they make tbeir way along the old railroad grade from Nightingale subdivision and 
the former MBNA office building and City recreation fields. 

Tributary B is located westerly of tributary C and as such the distances for interception of flows 
to be conveyed to the harbor prove too costly. Without interception as an option we focused on 
storage as the least expensive approach to flood mitigation. There are a couple of areas where 
storage may be an option. The first of these locations is above Rankin Street. TIlere is a broad 
open flood plain associated with Tributary B in this area. Tn order to both slow down flows and 
allow for storage the City may be able to buy a storage easement for the flood plain portion of 
the Tributary in this area (as a flood plain the land has little developable use). Utilization of this 
storage area could be accomplished through the use of an inlet sbucture to the culvert at Rankin 
Street. This inlet structure would be designed with a multi-stage outlet to allow for both base 
flows and the storage of peak flows followed by an extended discharge of the storage volume. 

Based on the amount of open space on Tributary B and the marginal nature of the Tributary's 
capacity the City should consider planning measures which call for a reduction in peak stann 
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flows for the 2, 10, and 25 year stann events for future development in this watershed. This will 
reduce the strain on the Tributary's conveyance constraints as open land is developed. This 
control of runoff can be accomplished through a combination of Low Impact Development 
measures and detention structures. 

1.3.3 Tributary C 

Tn looking at Tributary C, the topography and location of the Tributary, allow for both storage 
and interception. As previously indicated we expected to see some benefits from storage in the 
vicinity of Gay Street and Rankin Street especially during the 2 year stann event. We modeled 
available storage volumes for this stretch of Tributary C allowing for inundation during larger 
stonns, i.e. the 10 year, or 25 year event. The results of thi s modeling indicated that there were 
some benefits to mid reach storage. Although the benefits of storage may not j ustify the cost 
particularly as some real estate easements would be necessary. The detailed breakdown of these 
flows is summarized in Table 2. This additional storage resulted in a modest reduction in peak 
flows in the downtown. In order to achieve larger reductions it is necessary to consider an 
intcrceptorlbypass. 

With this in mind we propose interception of Tributary C at Summer Street with a large diameter 
storm drain. This stonn drain would be installed from Lindsey Brook out Summer Street to 
Main Street (US Route I) across Main Street and down to a, new outfall between the MDOT 
ferry terminal and the apartment bui lding. 

A second alternative point for interception is on Rankin Street. This alternative after fie ld 
review did not appear financially viable because of the number of buried uti li ties and their 
location along with the increased length of pipe. fn addition there would be a deep cut in the 
section from Foggs Street to Main Street. 

The flood mitigation benefits of these various approaches were evaluated utilizing Hydro-CAD 
modeling software. Hydro-CAD utilizes the Soil Conservation Services TR-20 methodology for 
calculating hydrographs with Time to Concentration approximations made by the TR-55 
methodology. The following table illustrates main stern fl ow at the point of interce_ption for both 
the 10 year, and 25 year stonns. The table highlights pre-conditions (no bypass), and post 
conditions (with bypass) at the confluence (POl) in the downtown. 

TABLE 1-1 

Year 

Confluence 
37 CFS 4QCFS 45CFS 

Based on the modeling the (Summer St) interceptor provides approximately a 50% reduction in 
Tributary C flows at the confluence in the downtown during a 25 year storm event. 
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As previously discussed we modeled the effects of storage on peak flows in Tributary C in two 
locations. The first location that appeared to warrant further investigation was between 
Broadway and Gay Street. The second location was between Gay Street and Rankin Street. As 
you arc aware Public Works has recently replaced the culverts at both of these locations. In 
order to convert these areas into storage areas hydraulic control structures were evaluated at the 
inlet of each of these culverts. The inlet structure would be a multi-stage flow structure 
consisting of an orifice io r normal flow located at the base of the structure along with an elevated 
weir plate. The elevated weir plate would not allow passage of flow until the storage volume at 
an elevation below the weir plate was fu ll of water. At this point flow would begin to spill over 
the weir. The weir would be sized to allow for I foot of freeboard as measured form the 
elevation of the road during a 25 year stonn event. The table below shows the pre and post fl ows 
using proposed hydraulic control structures at Gay Street and Rankin Street. 

TABLE \-2 

Affect of Storage and Bypass on Pre and Post Flows at Rankin and Gay Streets 

Preconstruction l Year 10 Year 2S year 
Rankin 28 CFS 49 CFS 63 CFS 
Gav 27CFS 49CFS 62CFS 
Confluence (POI) 41 CFS 79CFS 102 CFS 
Postconstruction 
Rankin (P25) 15 CFS 35 CFS 59CFS 
Gav (P24) 15 CFS 27CFS 46CFS 
Confluence (pOI) 33 CFS 43 CFS 46CFS 

Based on the modeling of the storage with the bypass there are modest improvements during the 
s maller stonn events to those provided by just the bypass. The storage during the larger events is 
inundated and provides little or no dampening of the peak flows. 

1.4 PLANNING LEVEL COST ESTfMA TES 

Planning level cost estimates for construction of proposed mitigation measures are attached. 
These projects are broken down as follows: 

I. Installation of diversion pipe on Tributary C. 
2. Install ation of hydraulic control structure at Gay Street. 
3. installation ofhydrautic control s tructure at Rankin Street 
4. A review of planning standards for future development in Tributary B watershed. 

\.S CONCLUSIONS 

Based on the various options that were evaluated it appears that the most cost effective option is 
to install an interceptor on Summer Street. The minimal number of ex isting uti li ties on Summer 
Street, coupled with the shorter distance, and the lack of ledge found during exploration make it 
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the most cost-effective solution. The mod.eling indicated modest improvements during smaller 
stonns through the use of storage above Gay Street and Rankin Street. These modest 
improvements do not appear to justify the additional cost associated with the installatio.n of the 
hydraulic structures and the gathering of the necessary real estate easements. 

The Summer Street interceptor could be undertaken through a combination of existing Lindsey 
Brook Flood mitigation funds coupled with grant monies through the CDBa public 
infrastructure program. The City will be eligible again for the CDBO public infrastructure grant 
program in 2010. With the availability of existing Lindsey Brook flood mitigation doUars to 
meet the City's portion oJ the programs match requirements a strong grant application could be 
written improving the likelihood that the project would receive funding. 
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110358 

City of Rockland 
Tributary C Diversion 

Summer Street to Lcrmond Cove 
Planning Level Estimate 

Ouantitv 

No. Unit 
[tern • Units Measure 

Aggregate Base Course 200 CY 

Hot Bituminous Pavement (Machine) 154 Ton 

36 inch SlOnn Drain 1,000 LF 

Catch Basins 6ft Diameter 65 VF 

Outlet Control Structure 6ft Diameter 8 VF 

Sidewalk 750 LF 

Curbing 750 LF 

Ledge Removal 25 CY 

Temp. Erosion Control I LS 

Loaming and Seeding 1,200 SY 

Riprap Ditch Stabilization 50 CY 

Erosion Control Matting 0 SY 

Signing I Pavement Markings I LS 

Flaggerslfraffic Control I LS 

Outfall I LS 

Trench Excavation Beyond 5fi 2,090 CY 

SUB·TOTAL 

Contingency & Fees 

CONSTRUCTION TOTAL 

J - 6 

October 3,2008 

Cost 
Per Unit Subtotal 

$ 30.00 $6,000 

$ 200.00 $30,800 

$ 160.00 5 160,000 

$ 350.00 $22,750 

$ 500.00 $4,000 

$ 60.00 $45,000 

$ 20.00 $15,000 

$ 125.00 $3, 125 

$ 5,000.00 $5 ,000 

$ 2.00 $2,400 

$ 65 .00 $3,250 

$ 2.25 $0 

$ 3,500.00 $3 ,500 

$ 5,000.00 $5,000 

$ 8,000.00 $8,000 

$ 7.00 $14,630 

$328,455 

$80,000 

$408000 

Wright-Pierce 
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City of Rockland 
Tributary C Storage 

Gay Street Hydraulic Control Structure 
Planning Level Estimate 

Ouantlh' 

No. 
Item Units 

Hydraullic Control Structure I 
HOI Bituminous Pavem~nl (Machine) 2 
Easement 
Legal 

SUB-TOTAL 

Contingency & Fees 

CONSTRUCTION TOTAL 

I 
I 

City of Rockland 
Tributary C Storage 

Unit 
MeaJure 

EA 
Too 
EA 
EA 

$ 
$ 
$ 
$ 

Rankin Street Hydraulic Control Structure 
Planning Level Estimate 

Ouantitv 

No. Unit 
ltem Units MelSun 

H ydraullic Control Structure 1 EA $ 
HOI Bituminous Pavement (Machine) 2 Too $ 
Easement 1 EA $ 
legal I EA $ 

SUB·TOTAL 
Contingency & Fees 

CONSTRUCTION TOTAL 

I - 7 

October 3, 2008 

Cost 
Per Unit Subtotal 

15,000.00 S15,000 

200.00 $400 
75,000.00 $75,000 

5,000.00 15,000 

$95,400 

$25,000 

Sl20000 

eM' 
Per Unit Subtotal 

\5,000.00 $ 15,000 

200.00 $400 
75,000 .00 $75,000 

5,000.00 $5,000 

$95,400 

$25,000 

$120000 
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East Coast Explorations 

16 Maple Street 
Hallowell, Maine 04347 

Telephone: (207) 62J.4358 SHEET L OF 1 
Fa.:: H775) 307.-9002 DATE OSl6l08 

HOLE NO. B·' 
TO WrjgJ)II'jerce ADDRESS 99 Mnin ~[!:'I IOIl:~ll!m M!,i; UNE& STA. 
PROJECT NAMB Llndscy Brook LOCA nON Rcx.ic.lilOtl . Moille OfllSrrr 
REPORT SBNT TO ~lIlni!i Q!lrl llnd PROJ. NO. 1/0358 SURF. ELEV. 
SAMPLES SENT TO OUR JOB NO. J 08-05 I 

GROUND WA1URODSBRVATIONS CASINO SAMPLER COltBDAR. !lllll;. Ii.Iill; 
Type NW splil ~roon 

AI "'" nfter OilS; h!!,![ HOllrs START I 
S;;t.c 1.0. Probe Auger COMPWTE 

TOTAL IIRS.: 
At oller Hours Hammer WI. JOOIbs 140lbs OIl' (lORING FOREMAN Christonhel' Palme( 

INSPECTOR I 
I-Ianlmer Fall 30" 30" SOILS ENGR. 

I.OCATIONor nORJNo: Riab.l1tWlli.Ji.d!l 2[rfoOOa rorulJll!Q,03ilnil!~ I:i ;mr in (&mJ.IK.Ui!ftlftll POI'l.I B2wl 

Casing SOl1lple Rluwsp~r 6" Moi5h1rc Stroll. SOIL IDP.NTlPICATJON 
I 

Ulows Depths onSnmplcr J.>ellllily ChQng~ Remark. include colOI', gradatioll, type ohoil, 

'" flom - To 0' Etev. etc. Rock-cotor, type COnl1ilion, hardness. SAMt'LP. 

E 'oot From To Consist. Driltin8 timc, searm lind ctc. 

~ 
I Pcn. nee. 

'" 0-6 6-12 12-lB 

" 
I 
I 8"ofPavclnent 

IS" Gravel to IS" then Olive brown Clay 
No split spoon samples laken 
Dri llers Obscrvatoins I . 

I 
Bottom ofboting@ IS', No Refusal. 

I 
I 
I 
I 

GROUND SUltf'ACE TO . USeD , TlmN .. 
Snmplc; TvP$; Proportions Used 140 Ib WI. x, 30" fall on 2" on Sampler SUMMARY 
n a Cry O-COred W"'WMhcd tNt'" Oto 10% Cohc.sionlc$5 Density Cohesive ConsiSltney Earth Boring 
UP" Undisturbec.l Pis Ion little 101020% 0-10 Loo" 04 Soft 30 + !IIII'd Rock Coring 
TP""I'est Pit A- Auger VcoV/UlcTIllII !IOnIC 20 to 3S% 10-30 Med. Dense 4·8 MIS/iff SamE!CIl 
UT=Undisturbed Thinwall and 35 to S()I'A. 30-50 Deuse 8-15 Stiff I HOLE NO. 8 -7 I 50+ Very DCII!o 1S-30 V-Stiff 

I 



~ East Coast Explorations ' "i: •. ,;;': ... v.~ 

16 Maple Slrcct Telephone: (107) 613-4358 SHEETL OF 1 
Hallowell, Maine 04347 Fax: f.(77S) 307A 9002 DATE 05/6/08 

HOLE NO. 0-6 
10 Wright Pjerce ADORESS 99 M6i!l .iI~l TOIMIJrun M~ LINE & STA. 
PROJECT NAME Lindsey Brook LOCATION Rockland . MlIjDC OFPSET 
REPORT SENT TO JIl!!l is: QDrli!n~ PROJ. NO. 1103.58 SUH. E.LI::V. 
SAMPLES SENT TO OUR JOB NO. ~ I 

GROUND WA'rnn OIlSF.RVATIONS CASING SAMPLER COR~BAR. IlJilit Ii!ru;: 
Type NW split SPOOII 

AI Iki after QIII< hal( I-lollI'S STAIn I 
Size LD. Probe Auger COMI' I.ETE 

TOTAL URS.; 
AI aJlcr H,,"~ Hammer WI. JOOlbs 140lbs BIT DORING FOREMAN Cllri§IQRher f:a1!llC[ 

INSPECTOR I 
HnmmcrFnl l 30" 30" SQILS ENGR . 

I I LOCATION OF nORINO: Rllll l !Hlw.! sid~ Q[wlIlIIl, I]!~d 81lIlffi!dnml~lx llQ' i!l [mill tll~ g illDILU I'gll~ Ilaw.i, I 
Casing SlImpl!') mows pC/6" Moisture Stralll SOIL IDENTIfiCATION 
Blows Depths on Sampler DtnsilY Change KcmRlks illcludcoolor, grudalion, type of soil. 

." From -To of Elev. tIe. RoeJ.:-eoior, type condition, h:trd1lC$S, SAMPU:': 

i:: rOOl From To Consist Drilling lime:, sums and ete. 

'" • ",,- Itc(:. 

~ ~ .. , ( .. 12 12-18 

I 
I 6"ofPavcmcnt 

18" Gravel to 18" then Ol ive brown Clay 
No split spoon samples taken 
Drillers Observatoins I 

I 
nottom ofboring@ 15', No Refusal. 

I 
I 
I I- -

I 
I-r' 

I 
I 

aROUND SURI:ACE TO , USED " 
, THEN T ;, II r·n , 

SlImpicTyQc Proportions Used 1401b WI. x 30" fall on 2" OJ) Sampler SUMMARY 
))aD!}, C-Cored W=Washcd I",,,, 010 10% Cohc:sionJess Oensity Cuhesive Consi51ency Earth Boring 
UP-Undisturbed Piston little IOlo2()% 0-10 Loo .. M Soft 30+ Hard Rock COring 

I 
l 'P-Test Pit A- Auger V- Vane Test some 20 If} 35% to-3D Med. Dense ,,' MJStlff Sam~!es 
IJTRUndisturbcd Thinwnll .. d 3510500.4 30-50 Dense 8-1S StitT I HOLE NO, 8-6 I 50 + Very [)ell l e !S-30 V-Sliff I 

I 
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~~ East Coast Explorations 
16 Maple Street Telephone: (207) 623·4358 SIIBET L OF ! 

Hallowell. Mahle 04347 Fax: 1-(775) 301-9001 DATE 05/610K 
HOIJ~ NO. 8 -S 

TO W[igllt ~jgc!< ADDRESS 92 M8il! ;zl~e! T!ID~h~1D M~ LINE it STA. 
PROJECT NAME J. jndscy Brook LOCATION Rockland I Maim: OFFSET 
REPORT SI1NT TO' Jnmie Garland fR OJ. NO. 11 0158 SURF. R EV. 
SAMPLES SENT TO OUR JOn NO . .!...Q&:Ql I 

GROUND WATER OBSERVA nONS CASING SAMPLl3R CORE DAR. Date Time 
Type NW splil spoon 

AI Qn::: aficr one IJIlI I' Hours START I 
Sil';e 1.0 . Probe Auger COMT'Lfl.TE 

TOTALHRS.: 
AI after Hours J lalnmer WI. 300lhs 140tbs nIT BORING FORr.MAN~!lher ralmer 

INSPECTOR I 
' ·Iammer Fall 30" 30" SOILS BNGR . 

I LOCATION 0 11 nORING: -.llil:hl hi\nd ~iIOC.Q[ mt!.!dJ £SID!:! @nll!\lxi!!!ol~lx l~2' ill iwlll..1!iUillIDftll l'o!Ui BQ!!d, J 
ClUing Sample Blows J}t:r 6" MoMurc: StrIIla SOIL IDI3NTIFICATION 
OIows Depths on SlImp!tf Ueu3ity Changc Remarks include color, gradillion, type of 50 ii, 

pO' From · To or Elev. etc. Roek-oolor. t)1lt eonditioll , hardllc:l5, SAMPI.£ 

§ 
rool From To Consist. Dri llinG time. scams and etc. 

'" • Pen . Roo. 

~ 0·. 6·)2 12- 18 

I 
I S"of PavCDlent 

2' Gravel to 2' thell Olive brown Clay 
No split spoon samples taken 
Drillers Observatoins I 

I 
Bottom of boring @ IS'. No Refusa l. 

I 
I 

GROUND SURFACE TO I , USED " 
, , TIIEN cnnin orin 

Srunplc Typc Proportiolls U3Cd 140 Ib WI, x 30" fall on 2" OD Sampler SUMMMY 
I)-Ory Czeored W- Wa.,hed trace o to 10";" Cohelliolilus Densiey CQ/ccsivc Consislcnc), F..arth Doring 
UP" Undislurbed Piston little 10 1020% 0-10 I""" O~ Soft 30 + Hud Rock Coring 
TP-r'cst r it A""Aogcr V- VancTest somo 20 to 3,% I D-3Q Meet Dense .~ MlStifT Samp:'es 
Uf'BUnd!sturbed Thinwall ruld 3S 1050% 10·SO D<M' 8·15 Stiff 

I HOLE NO. B·5 I 50'" Very Delise 15·10 V.stilT 
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"'~ East Coast Explorations 

16 Maple Sireet Tl!lellhone: (207) 62J..4~S8 SUEBT 1. OJ: 1 
Hallowell, Maine 04347 Fax: H715) 307-9002 DATE 0516108 

ADDRESS 99 Main lill:!<!it TOI!~llilJD M~ 
HOLE NO. 0-4 

TO Wrislll ~i!:~ LINE& STA. 
PROJECT NAME Lindsey Brook: LOCATION Rockland ; Maine 0I1FSIIT 
REPORT SENT TO Jnmie Garl!\JlU PROJ. NO. 110358 SURF. ELEY. 
SAMPLES Sr!.NT TO OUR JOB NO. ~ 

I 
I 

GROUND WATER onSfiRV,A'r10NS CASINO SAMPLER CORB DAR. IliIl<. .Iim£ 
Type NW split spoon 

At .Q~ after U!l~ !lillf . Ilours START I 
Size lo. Probe Auger COMPLETE 

TOTAL HRS.: 
AI afier Hours I-Jammer WI. 300lbs 140lhs HIT nORING I'OREMAN Christophel b J!1lSI 

INSPECTOR I 
Hammer Fall 30" 30" SOILS ENGR. 

LOCATION o rDQRING: -RIghi b9D!l5 id~ Q[llI!Qd~ rQ!\d IlI!RIlmirnOlelI Z~!l' ill (tllD Ih~ gllmon Powl.&Ul!!. 

Casing Sample Blows pcr6" Moisture ."Irats SOII.IDENTUlICATION 
I 

Blows Depth! on Sampler Density CtlllI1gc Itcmarks include color, f,IlId lll ion,lype orsoil, 
P" From -1'0 • f liIev . t,\lo. 1Wck-color, type «Indilwll, hlll'illlCSS, SAMPLE 

§ fool llrom T. Consist. Drilling timt,\, SCIUllI Mil t lo. 
ol • "",- Re,,", 
~ 0-' 6-12 12--18 ... 

I 
I 6"of Pavement 

18" Gravol lo 18" tilen Olive brown Clay 
No split spoon samples taken 
Drillers Observatoins I 

I 
Bottom of boring @ IS', No Refusal. 

I 
I 
I 
I 
I 
I 

GROUND SURFACE TO 
, USED , , m- , llIEN T ; 

Sample Typg Proportions Used 140 Ib WI. ]I; 30" fall on 2" 00 Samplor SUMMARY 
[)o=l)ry CzCored W- Wflshcd to.", 01010% COlll:.ionless Density Coheliive ConsiSICllty Earth. Boring 
UP"'Undisturbed Piston little 1010 20% 0-10 L ... , 04 s.n 30+ lion! Rock Coring 

I 
TP .... CestPit A- Auger V - Vane Test some 20 to 3.5% 10-JOMed. Dcn,c ,-, MlStiff SaR)E.'les 
lJ1'cUndisturbcd Thinwall "d 35 to 50% 3()..50 Dense II-IS StilT I HOLE NO. 8-4 I 50 + Very OCTlII\l U -30 V..s tiff I 

I 



~ ~~!+'" 
I ~l 
I 

East Coast Explorations 
16 Maple Street 

lIallowell. Maine 04347 
Telephone: (207) 623-4358 SHI:mT L OF 1 

FlU:: 1-(775) 30'M002 DATE 0516108 
HOLll NQ. B-3 

TO Wright Pierce ADDRESS 22 M!lin ~1[g; 1 Tgn.~hnm M~ UNB& STA. 
PROmCTNAMB LindseY OroQk LOCA nON Rockland, Mlline O(illSl.iT_ 
IUlPORT SF-NT TO J/! llli" Qllrlllild PROJ. NO. 1I035B SURP. ELEV. 
SAMPLES SENT TO OUR 100 NO. ~ I 

GROUND WATP-R OOSERVA nONS CASING SAMPLER CORE BAR. !lolL Tinu: 
Type NW splil spoon 

AI nIX I\ftcr on~ b!!IC (,lour! START I 
Si1.c 1.0. Probe Auger COMJ1LETE: 

TOTALHRS.; 
AI aller I'lours IIAmmer WI. JOOlbs 1401b.~ fliT DORING FOREMAN ChristQPher Palmer 

INSPECTOR I 
lhmlOJer Fall 30" 30" SOILS fiNGR. 

i.OCA TJON Oil nOR! NO: .Bieb! h~!ld sid~ Q(mlll.w.d lI1!tl.M\iml!!1i1x l.~O · ill fmll1lll11 Qillll~D iJ!Ild &:I6~, 

ClISillg Sample Dlows per 6" Mol~lure Sfralll SOIL IDL1NTIFICATION 
I 

O~~ Depths on Sampler [)eMily Change Remarks inc[utlc color, gradation, type orsoil, 

'" 
Flom ~ To 0' Blev. etc. R.cdc-eo[or, type oondilioP. hprdnCS5, SAMPLE 

§ .... 11rom To Co.nsist. Dri1ling lime. sums WId elc. 

~ 
n Peu. Rcc. 

0-' 6-12 12· 18 
I 
I 6"ofPavement 

18" Gravel to 18" then Olive brown Clay 
No split spoon samples taken 
Dri llers Observatoins I 

I 
Bottom of boring @ I S', No Refusal. 

I 
I 
I 
I 

GROUND SURFAC~ TO 
, USeD , b " 

, THEN nnin Ie I 
Sample TyDC Proportions Used 140 Ih Wt. x 30" rail on 2" 00 Sampler SUMMARY 
t)ooDry ~o~d W" Washcd Imoe o to IOO/c. CollcsionleSI (knsilY Cohesive Consl~Le.ru;y I!llrth Boring 
UP-Undisturbed Piston lillie 10 to 20% 0· 10 ..... , ... Soft 30+ nard Rock Corins 
TJ>-Tcst Pit A- Auger- V- Vune Test some 20 \0 3.5% 10--30 Met!. Dense .~ MlSlilT Saml!les 
tJl'bUndisrnrbed Thinwall "d 35 to 50% 30·.50 ""'~ 8-1S SlilT I HOLE NO. ,B ~3 I SO~· Very Dense 105·30 V..sLfff 

I 



~ East Coast Explorations 
16 Maple Street Telephone: (207) 623-4358 SIIEE'!' L OF 1 

Hallowell, Maine 04347 FQl[: l -i77S) 307-9002 DAT£. 0516108 
HOLE NO. 8-2 

TO Wrilllil Pierce ADDRESS 22 Mlil) ii!m;1 Tg~bl!m M§ UNE&STA. 
PROJECT NAME lindseY BrQpJs LoeA nON RocklAnd. Maine OFFSET 
REPORT SENT TO Anini, !d!l[land PRO}, NO. 110358 SIJRF. l:1..BV, 
SAMPLES SEN]" TO OUR JOB NO. ~ I 

QROUND WA TI!R ORSPJtVA l 'lONS CASING SAMPLfiR CORE BAR. l1l1!:. lim.< 
Type NW split spoon 

AI l)a: liner Jill£.!lll!!..-Hours START I 
Size J.D. Probe Auger COMPLETE 

TOTALHRS.: 
AI nller Hours Hammer WI. 300lbs 140lbs orr DORING FOREMAN Chrisllmbl:[ III!III!!<[ 

INSPECTOR I 
HammerFali 30" 30" SOltS BNOR. 

I WCA TION OF DORINO: RiGhi h~ll!l ~!Ifij Qfl~!Hb mI~ BIIRl2<!;iIll6I£b:: Z~O · in ff!!l!Ilh~ fii lrunn 1'211~ BURd, I 
Ci\!l ing Sample BloWS per6" Moisiure Stratll SOIl. IO£!N1WICA nON 

I 
Blow~ Depths on Sampler Density Change Rtmarks include colo(, gradation, type ohoil, 

p.er From - To 0' mev. etc. Rock-color, typecollditioll, h~rdness, SAMPIJj 

~ 
foot I'rom To Consist Drillin" time, IC/llnsand etc. 

~ • PCI1 • R~. 

" 
0-6 6-12 12-18 

I 
I 9" of Pavement 

18" Gravel to IS" then Blue Clay 
No split spoon samples taken 
Dl'i llers Observatoins I 

I 
Bouom of boring @3'.Refusal. 
Hit a 1I10rm drain but did NOT 
puncture it. Moved to B-3 I 

I 
I 
I 
I 
I 
I 

GROUND SURFACE TO • USED 1llEN " 0-0 , 
Sample T}'po I)roporlions Used 140 Ib WI. Ie: 30" f!ill on 2" 00 SAmpler SUMMARY 
IFDry C-Con:d W- Washed ".oo 01010% CohMionless [)wsily Cohesive CoII!lsIc:rJOY Earth Boring 
UP" Undislurbed PIs Ion lIule 1010 20% 0-10 toose O~ So. 30_ Hard Rock Coring 
TP~c.st I'it A- Auger V- Vanc Tcst :)"Ome 20 to 3j% 10-30 Mcd. Delise 4,8 MlStiif Same1es 
U'r" Undisturbcd Thlnwall ond 35 tojO% 30-50 Dense 8-15 Stiff I HOLE NO_ B-2 I sO ·t Very Dense IS-30 V-8IUl' 



(~ 
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I ~'~ 

I 
TO WI j~hl Pierce 
I'ROmer NAME Linililcy OroQk 
REPORT SENT TO Jamie Gar!and 

East Coast Explorations 
16 Maple Street Telephone: (l07) 623-4358 smmT 1. OF 1 

Hallowell, Maine 04347 Fax: 1-(775) 307-9002 DATE OS/&t)S 
TlOL6 NO. 0-1 

ADDRESS 22..M.niD lilll<!:l To[!slmm M!;, L1NI!& STA. 
I ,QCATION Rockland, Mnine OFFSF.T 
PROJ. NO. 110350 SlJRF. EUN. I SAMPL~S SeNT TO OUR JOB NO. ~ -

GROUND WATBR OBSCltVATIONS CASING SAMPLER COREllAR . Dille Iim£ 
T,,,, NW split spoon 

At IJCl after Oile hl!l( (lours START I 
Sizc l.D. Probe Anger l'OMI'LETE 

TOTALHRS.: 
At nftcr Houl'S HllmmcrWt. JOOlbs 1401b. .. OIT BORING FOREMAN Chri~tO!)hcr ralmc[ 

INSPBCTOR I 
HammcrF!!1J ]0" 30" SOILSENGR. 

I LOCATION 0 11 RORING: J igt)' Jl~!l~ lid!; g{WS!Qd; [Q@d ~llllm!lilnBld:.: zm':..in.Jl:run.lhtili!Illi!lfQnd.!l&M.. I 
Caslu! Sample !)lows per 6" Moisture Srntll SOIL IDENTIFICATION 
Blows Dopth~ on Sampler Density (,'bllugc Rcmarks include eol()t, gradlltion, Iype of soil, 

"" From -To of mCY, ete, I~ock..rol()f, tYJlc conditioll, hardness, SAMPLH 

~ 
root From To Coru;l$t , Drilling time. scam! alld etc. 

~ • Pen, ltee, 
O~ 6·12 12-18 

I 
I 8"of Pavement 

18" Gravel to 18" 
No splil spoon samples takcn 
Drillers Observaloins I 

6' - Cobblc at 6' thell Olive brown Clay I 
Bottom ofboring@ IS', No Refusal. 

I 
I 
I 
I 
I 
I 

GROUND SURFACE TO . USED " - nmN i III " SQlnplc Tyne Proportions Used 140 Ib WI. x 30" fall on 2" 00 Sampler SUMMARY 
D-nry C-Corcd W=Washed 1<,,,, 01010% CohesiMlclII Dansity Cohesive Consistency Earth Doring 
UP" UndiSlurbcd Pistoll little 10 (0 20% 0-10 t~. 0-4 son 30 + Hard UockCorillg 

I 
TP-Tcst Pit A" Augcr V- VllneTw t somc 20 10 JS% IO-l OMcd,lA:nJc H MfSliIT Sametes 
UT- Undisturbed ThinwBII nod 35 to 50% 30-S0 Dense 8-15 Stiff I HOLE NO, B- J I so + Vcry nellse IS·) O v-sun' I 

I 



• '%.:o!: 
I ~}) 
I 

East Coast Explorations 
16 Maple Street Telepbone: (107) 623-4).58 

. lIaliowell, Maine 04347 Fax: 1. (175) 307-9002 

TO Wright Pierce ADDRESS 92 Moil! &J[s:~1 '[ops!:!um ME 
PROJECTNAMfl l .indsey Drook LOCATION Rocklood .M!l!!J..!;. 
RllPORT SENT TO Jun]i", G!lrl@J!~ PROJ. NO. 110358 
SAMI)U\S SENT TO OUR JQR NO, ~ I 

GROUND WAlliR OBSERVA11ONS CASINO SAMPLER CORE OAR. 
Type NW split simon 

AI Oex after olle hai r Hours START 
I 

Size 1.0. Pro~ Augtr CQMPLETP. 
TOTAl.HRS. : 

SHEET 1. or 1 
DATB. 0516108 
HOLE NO. B-lA 
LINE &:: STA. 
OFFSET 
SURF. ELEV. -
lll!k. Time 

I AI after Iiours Hammer Wt. 300lbs 1401bs BIT S OroNG FOREMAN ChrisloQlu;rl'ahuc( 
INSPECTOR 

Hununcr Fall 30" 30" SOILS ENGR 

I LOCATfON 01' BOKU-iG: ........lli.&l!lllU!.IJiliI!<..~J.W!!I.JmP.!l!~j']I!lIs:b :mr itillmn II!!;: Oilmm! fQlui Bgail , I 
Casing Sample Blows flU 6" MoistufC SlIat" SOIL IDnNTlFICATION 
010110'", l>eplhs on Snmph:r Dellsi ly Change Rel'll1uks illcllldc color, grlldalicm,lype of soil, 

r" From· To of Elev. CIC. Rock·coIor, type condition. haroness, SAMPI.£ 

~ """ From T" Consist. Drilling tinlC, 5e1\1nS I!Iw.I etc. 

"' • I'cn . R", 

" ~ 0-' 6-12 12+18 

I 
I 4" ofPavcmenl 

18" Gravel to 18" 
No split spoon IHlInplcs laken 
Drillers Observuloins I 

I Bonom of boring @ IS'. No Refusal. 

I 
I 

I 
I 

GROUND SURFACE TO • USBD b , , TIIRN ; . ; 
SnropieTyDO Proportions Used 140 Ib WI. x 30" tall OIl 2" 00 Sampler SUMMARY 
D- Ory C-Corcd W- WlI.5hcd trnce o to lOo/i Col.e.ionreu Density Cohesive Consistenc:.y Earth Doring 
UI' ''''Undisturbcd l'isloll little 101020% 0-10 """, ... Son 3. + iTelfd Rock Coring 

I 
ll~'cst I'jt A- Auger V<,;VllncTCl;\ some 20 to 3 S% 10-30 Mcd. Denie ,-, MlSlilT S!lmE:lcs 
UT-UmJist\Jrbed Thinwall ""d 3.1 10.10% 30-l0 Dense Soil SlUT I HOLE NO. D·3A I 50 + Very l)~nsc 15·30 V-StilT I 

I 



~ '~,~ I &~ 
I 

East Coast Explorations 
16 Maple Street 

Ha llowell, Maino 04347 
Telephone: (107) 6l34JSS SW~ET .L OF 1 

Fax: 1.(775) 307~'OO:Z DATE 0516/08 
J IDLE NO. 1I-2A 

TO W[is.!!1 !'im" ADDRESS 29 Mail! tll[e,,;:1 TOI!~hl!m Ml:. UNE&STA. 
PROJECT NAME LindseY Brook LOCATION Rockland. Maille Ol-lISliT 
REPORT SENT TO JAmje Garland PIWJ. NO. J 10358 SURP. ELEV. 
SA.MPLES SliNT TO OURJOBNO. ~ I 

GROUND W J\ run OBSERVATIONS CASINO SAMPLER CORE.nAR. Iln!<. :!J.um 
Tyllt NW split spoon 

At W~I ufter Olll! half Hours START I 
Size J.D. Probe Auger COMI'LI!Hi 

TOTALlIRS.: 
A. IIller Hours Hrunnll:r Wt. 300lbs 140lbs BIT BOltiNG FORllMAN ~bristol!ll!<[ r"hm,r 

lNS1'CcrOR I 
lIamrncr Pall 30" 30" SOILS ENGR. 

I LOCATION OF BORINO: lJ,igbl l!1lI1d: 1!~!::!;Ii \voods (!HIli IIIlPJMit1J ~Is<I~ ~~Q' ill fmm III, Qihmm 1'21111 ROAd. 

Casing Sample Blows pcr6" Moisture Strata SQII. IOONTlrICATION 
I 

Dlows D<:plhs 011 Saloph:r Iknsity Change Remarks im:lude eolor, grtIdBlion,lytlc orsoil, 
pu ~·rom·To of l:!ley. etc. Rock-color, type ooOOilioll, ll[udncss, SAMI'l.E 

~ 
'om From To COllsist. Drllling lime, scanl$ Wid cte. 

~ • Pen. Rec. 

" 0-' 6· 12 12·18 
I 
I 7" of Pavement 

/8" Gmvel to 18" 
No split spoon samples taken 
Dri llers Observatoins I 

, 

I Bottom of boring @ 15 ', No Refusal. 

I 
I 
I 
I 
I 
I 

GROUND SURFACE 1U IS' USE!D Ao , 1'HRN 0 '0 

SrunDlo TyDe Proportions U~cd 140 Ib Wt. x 30" full on 2" 00 Sampler SUMMARY 
D=-Ory Oa'Cored W- Washcd lrace 010 10% CohllSlonlCd Dcn~ity CohesIve Consistency Enrth Boring 
UP" Undis\urbcd Piston little IOto20% 0-" ....,., ... Soft ,, - ..... Rock Coring 
TP-'TcstPit A- Auger V- Vane Test :.--ome 20 to 35% 1D-30Mcd. Dtnso 4-' MlStiff Sllm~lcs 
UT- Undisturbed Tflinwall and 3S to.50% 3~-SO Dcn~1) 8· IS SlifT I HOLE NO. B-2A I SO + Vcry Densc IS-JO V-Stiff 

I 



, / ~ 
' ~ East Coast Explorations 

16 Maple Street Telephone: (107) 6lJ-4JS8 SHEnT!. or 1 
Hallowell, Maine 04347 Fall:: l-(17sl 307-9002 OATH OS/M>8 

TO Wright Pierce ADDRBSS 
HOLE NO. B-A1 , 
UNB &STA. 

PROJECT NAME Liml ~!:~ fi[Q2k ~~~~~~l= i OffSET 
REPORT SENT TO Jamie Garland SURP. ELEV. 
SAMPtES SBNT TO QURJOnNO. ~ I 

GROUND WATER OBSERVATIONS CASINO SAMPLER COKEIlI\R. llJ!l<. Time 
Type NW splil spoon 

AI O():: nflcr Me hnlr Hours START I 
S;1.e J.D. Prolle Auget COMPLETE 

TOTALI-IRS. : 
Al after I-lours Hammer WI. 300lbs J 401bs orr nOltlNG FOREMAN ChrjS!2Vbcr Pplmer 

INSPECTOR I 
Hammer f all 30" 30" SOILSENGR. 

LOCATION or BORING: IimW .. hlllul ~id!l ofW2Qds road ;1pl!willm!~h~ :;l;m:..in..n!.'!1n Ill!, QihDDIl I3!mJ...lli!.O.1I. 

Casing ~aulplc mows per6" Moisture Sirahl SOIL IDIlNTlFICATIQN 
I 

Blow, Depths on Sampler Density Change Rcml\fb include color, gradation, type orsoil. 
I"' Prom - '1'0 of lileY, tiC. I<ock-rolor. IWt condition, hardncs.1, SAMPLE 

~ fo'" I'roln ,. ConsisL. Drilling lime, ~C!lms lind elc. 

~ • l'M. R~ 

l'l ... 6- 12 12--18 
I 
I 7" of Pavement 

18" Gravel 10 IS" 
No split spoon samples talren 
Drillers ObSCr'Vato ins I 

2.S' Cobbles then Gray Clay 

I BoHom ofboring@ IS', No Refusal. 

I 
I 
I 
I 
I 
I 
I 

GROUND SURI,'ACE TO , USJo.:D "" 
, THEN , " e , 

SampleTyp!; Propor1ions Used 140 Ib WI. It. 30" filII 011 2" 01) Sampler SUMMARY 
D"'Dry t'-Cored W- Wushcd trace o to 10% Cohc ionlc!ll'l Densily Cohesiyc Con51,IC11cy Earth Boring 
UP=Undisturbcd Piston little 1010 20% 0-10 ,=. 04 Soft 30+ Hud Rock Coring 
TP- T csl Pil A- Auger V- VllncTCliI some 20 10 3~% 10-30 Med. DC/1!It '"' M/Slif{ Sam~tes 
UT""Undlsturbed ThlnwlIlI ",d 3S to 50% 30-SO Dense 8- IS StiR' I HOLE NO. B-IA I SO + Very J)t;1I5C I S-3~ V-Sliff I 

I 
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