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Mr. David L. Bimber 
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6274 East Avon-Lima Road 
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Dear Mr. Bimber: 

Please accept this submittal as a response to your reviclV comment letter dated July 23, 2012. Your letter 
contained staff review comments relative to Finger Lnkes Desisn Drawings, Engineering Report and 
Gcotechnicat Investigation detniling the project proposed by Finger Lakes LPG Storage, LLC. We have 
incorporoted the Department's comments and suggestions into the revised design. Modified drawings 
and response text have been included with this submittal and is intended to address nil questions and 
review comments. 

If you have any questions, or need clarification regarding any informotion contained in this submittal, 
please contact me at 518. 786. 7613 or by email nt r.liuzzo@ctmale.com. 

Respectfully, 

C.T. MALE ASSOCIATES "R:;,. "',~-~~· .. .._""";-• e.c 

Raymond T. Liuzzo, P.L.S. 
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K. Bernstein, BOND, SCHOENECK, & KING (w/ enclosure) 
B. Moler. INERGY (w/ocnclosure) 
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New York State Department of Environmental Conservation 
Division of Environmental Permits, Region 7 
615 Erie Boulevard West. Syracuse. New Yolk 13204-2400 Phone: (315) 426-7438 • 
Far: (315) 426-7425 
Web$ite: www.dee.nv.gov 

Joe Martens Commis6ion~t 

23 July 2012 FINAL RESPONSE in red text below 

Kevin Bernstein. Esq. 
Bond, Schoeneck & King. PLLC 
One Lincoln Center 
Syracuse. New York 13202-1355 

Dear Mr. Bernstein: 

Re: DEC Facility No. 8-4432--00085 
Brine Pond Plans and Reports Review Comments Finger Lakes, LLC 
Underground LPG Storage Facility Town of Reading. Schuyler County 

1---RECEIVED-
; AUG 2 2 2012 

DEP-HtolUN 8 

Technical Staff have had an opportunity to review Volume 1, Engineering Report and Volume 2. 
Geotechnical Evaluation for the Finger Lakes Storage East and West Brine Ponds: and your 15 
June 2012 response to R. Phaneufs email to R. Wakeman dated 8 June 2012. We have the 
following comments and require additional information to evaluate the information provided in the 
above-noted documents. 

Underdraln and Leak Detection Systems: The original comments are cited below in italics for 
clarity in terms of what was originally requested: 

1. (9) Design Related: The plans for the proposed ponds could use more detailed depicJion of the pond 
underdrains and their outfall locations. the dela1!s of the leak detection piping and metering vaults 
shOUld also be provided in more detail. Consideration should be given to coating the internal concrete 
vault walls with an elastic type waterproofing to ensurs against leakage. Vault subbase and backfill 
material and drainage should be included lo /'9duca potential for infiffrafion. Pump on and off levels 
should be identified on Ille drawings. 

a. There were two areas of concern raised in the above comment. both concerns focused on 
the level of $ite specific de1ail provided for in the proposed design regarding information 
needed for staffs review of the underdrain outfall locations and the design details of each 
of the leak detection metering vaults. 

Response: The underdrain outfall location for each pond is clearly labeled on the revised 
design drawings. Drawing P4 identifies the underdrain outfall location for the East Pond 
and Drawing P5 identifies the location for the West Pond. 

Design details for the leak detection metering vaults are provided on revised Drawing D3. 
Key elements added to these details include a staff gauge within the metering vaults, flow 
meters on the discharge side of each pump and "sight" tubes. The flow meter'$ are shown 
mounted at locations and elevations which allow for easy reading by operatioris personnel. 
Staff gauges mounted on the sides of each vault are also located for easy reading. "Sight" 
tubes extend through the top of the vaults and have a return into the vaults. the purpose of 
the "sight' tubes being to provide a means of determining the head of bririe within the leak 
detection pipes and to ascertain that it is below the level which would impose a head of 
brine on the secondary liner of each pond. Profiles of the leak detection pipes, from the 
ponds to the metering vaults . are shown on Drawing 05. 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

b. The June 15'" reply failed to show in sufficient detail to allow staff to evaluate the 
adequacy of the proposed underdrain outfalls for both ponds. The plans should provide 
sufficient detailing lo clearly show how these outfalls are proposed to be located and 
where they would drain to existing drainagjl channels on both pond sites. These are 
critical pond design components which will need to be kept clear of obstructions and 
protected from any impacts from area flooding, future site work or grading and as such 
they should be prominently designed and detailed so they can be adequately protected, 
monitored and maintained. 

Response: 

Profiles of the underdrain outfall piping lor each pond are shown on Drawing 06. A 
headwall will be constructed at the end of each outfall for their protection and to facilitate 
their observation and monitoring. Each headwall will be a cast-in-place concrete structure 
with marker poles cast into the concrete and projecting live (5) feet above grade 10 clearly 
identify their location. A detail of the headwall is provided on Drawing 06. 

The locations of the underdrain outfalls are clear1y identified on revised Drawings P4 and 
PS and Drawings ESC1 , ESC2, ESC3 and ESC4. They are shown to direct the outfall to 
temporary sediment traps. The temporary sediment traps will be infitled once liner 
installation has been completed and erosion control blankets have been installed on the 
exterior slopes of the ponds and a vegetative growth established. These outfalls will then 
have their flow directed to drainage swales that outfall to existing drainage channels which 
convey flow downgradient to Seneca Lake. The drainage swale to be constructed at the 
West Pond has been located in close proximity to a reinforced grass surfaced sef'llce 
drive which skirts the toe of the pond's exterior slope, thereby providing ready access to 
maintain the drainage swale. Maintenance of the drainage swale skirting the East Pond 
may be accomplished using track-mounted equipment. 

Profiles of the underdrain piping illustrate that their inlet elevations at each pond are 
several feet above the top of the sediment traps or drainage swale into which they outfall. 
Accordingly, positive drainage of groundwater collected by the underdrain piping will be 
maintained during times of area flooding . 

Following construction of the brine ponds, monitoring of flow from the underdrain piping by 
operations personnel will include determination of the rate of flow and analysis of samples 
of the water collected by lhe underdrains. As the rate of flow is expected lo be on the 
order of 1 gpm (see calculation in Appendix E of the Engineer's Report) , the flow rates will 
be determined using a calibrated container and stop watch. The outfall pipe is noled to 
project a couple of inches from the face of the headwall to allow for this method of flow 
rate determination and lo collect water quality samples for analysis. 

c. The June 15•• reply failed to show sufficient detail of the separate metering vaults for 
each of the ponds. Understanding the need for daily access of the metering vaulls to 
manually monitor/measure flows from the double-liner system's leak detection system, this 
component needed to provide more site specific detall for full assessment of lhe syslem·s 
overall operation. Construction detailed drawings need to clearly detail how the system 
will be monitored. Details were not immediately clear from the drawings as to how the 
upper liner leakage would be conveyed back to the pond. Sufficient detail for the pipe-in
pipe monitoring should be shown. The cross section indicates that an external d1ainage 
pipe on one side of the vault. but fails to provide sufficient detail for where this drainage 
system will outfall to. 

Response: As indicated in the response to Comment 1a above, changes have been made 
in the revised drawings to eliminate the need to manually monitor the leakage 1ate using a 
stop watch and calibrated container approach. The changes involve the installation of flow 
meters on the discharge side of the metering vault pumps and the mounting of staff 
gauges on the inside of the vaults. These changes/additions are detailed on Drawing 03. 
Attachment A contains the manufacturer's literature on the flow meter identified for use on 
these plans. 
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Clamp-on flow transducers will be mounted on the discharge lines and the pump and flow 
meter control panels will be mounted on supports on top of the metering vaults so that 
they can be visually read standing on the top of tne vaults. Along with recording the 
volume pumped and run time of the pumps, the level with in the vaults will be recorded 
against staff gauges mounted on the interior side wall of the vaults. Accordingly in the 
event flows into the vaults are quite low and the pumps are not activated between 
observation times, the volume of brine entering the vaults can be computed and the rate of 
flow established by dividing these volumes by the time between observations. 

Details of the leak detection pipes as they enter the metenng vaults are shown on Drawing 
03. The detail illustrates how far the leak detection pipes extend into the vaults and how 
they are supported. The 10-inch diameter containment pipe extends only 2 Inches into the 
vaults and has a dual containment end termination fitting which has a 11.· drain at its 
bottom to allow visual observation of any flow from the same. Likewise the ends ot 6-inch 
diameter primary leak detection (carrier) pipes extend further into the vault and will also be 
visible for monitoring. Two sets of pipes are shown at the metering vault of the West Pond 
as the area of potential leakage has been subdivided into lwo zones. Should one zone be 
leaking more than the other, it will be clearly visible. 

Drawings P4 and PS have been modified to show that the metering vault pumps will 
discharge their flow into the 1 o· brine return pipe adjacent to the metering vaults. 

External underdrains about the vault perimeters have been eliminated. Notes have been 
addei:I to Drawing 03 to indicate the type of soil to be used to backfill the vaults and their 
degree of compaction. These notes have been developed to inhibit infiltration of surface 
runoff into backfill. As the bottom of the vaults will not extend below the groundwater table 
and surface runoff will be inhibited from infiltrating the backfill, any concern over 
hydrostatic uplift of the vaults is negated. 

Interiors of the metering vaults will be coated at the precast plant to inhibit exfiltra!ion of 
brine through the vaults. The specification presented in Attachment B has been 
developed for the supplier of the precast vaults to comply with requirement. The lype ot 
coating is also indicated in a note on Drawing 03. 

2. (10) Design Related: The maximum hydraulic design ofthe teel<eletection systems for both ponds needs 
lo be provided. The controlling factor for this design needs to be identiflfld to ensuffJ the a confined 
heed condition wiU not exist for the maximum flow threshold and that the acceptable ALR is established 
so that it ensures no confined head between the upper and lower liners and that it factors in th9 
drainage outlets tbr leak detection systems. Based on the information provided leak detection syi;tem is 
drained by a single 6. pipe that is capped with only a 314 inch orifice. 

a. The June 15'" response to our comments failed to provide information needed to fully 
evaluate the design adequacy of the proposed leak detection monitoring system. Critical 
information that is missing from this analysis is information conceming the maximum flow 
capacity of the geocomposite drainage layer tor each of the ponds. Due to site specific 
differences in the size, shape, slopes and maximum flow distances within each of the 
ponds it may be necessary to prescribe individual maximum and allowable leakage rates 
for each pond based on the ponds design characteristics. 

Response: The maximum flow capacity for the geocomposite drainage layer was 
estimated based upon the results of hydraulic conductivity testing (ASTM D 4716) 
performed upon samples of the Syntec Tenflow 770-2 geocomposite provided by tne 
manufacturer. The now rate, in gallons per minute per foot of width of geocomposite, was 
estimated at several different hydraulic gradients taking into consideration the size, shape 
and flow distances in each pond. These calculations are presented in Attachment C. 

b. The leak i:letection layer maximum flow capacity needs to be defined to ensure that there 
will be not be a confined flow condition within the geocomposite drainage layer as one of 
the controlling factors for setting the maximum allowable leakage rates. 

Response: As shown in the calculations presented in Attachment C , the flow capacily of 
the geocomposite drainage layer was determined to be significant. By referring to the 
responses to Comments 2c and 2d below, the •action• tlow rates have been established to 
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ensure a confined flow condition will not develop within the geocomposite drainage layer. 
The ·action" flow rates are well below the flow capacity of the geocomposite drainage layer 
and •sight' tubes at each vault have been added to provide a visual assessment of the 
actual head in the 6-inch carrier pipes. The "action" flow rates have been established by 
limiting lhe head developed in the 6-inch carrier pipes to levels below those which would 
begin 10 develop a con~ned flow condition within the geocomposite drainage layer and 
thereby impose head upon the secondary liner. 

c. The proposed allowable leakage rates for West Pond at 0.47 gpm ror the two metering 
outfalls and the 0.33 gpm for the East Pond appear acceptable. however, these thresholds 
need to be checked against the maximum flow capacity of the drainage geocomposite to 
demonstrate lne assurance that a confined flow condition will not occur between the upper 
and lower geomembrane liners. 

Response: As Indicated in the response lo Paragraphs 2a and 2b above, lhe maximum 
flow rates within the geocomposlle drainage layer for the East and West Ponds are well 
above the operational threshold rates. With the ponds having been reduced in size, these 
operational rates are now 0.31 gpm and 0.88 gpm total (0.44 gpm for each leak detection 
pipe} for the East and West Ponds. respeclively. These rates have been computed using 
200 gallons per acre per day as the allowable leakage rate and with the revised sizes of 
the East and West Ponds being 2.25 acres and 6.36 acres. respectively. The rates are 
well below the maximum flow rate of the 9eocomposite drainage layer. calculations for 
which are presented in Attachment C. Accordingly, for the acceptable operational 
threshold rates, a confined flow condition will not develop between the upper and lower 
geomembrane liners. 

d . Based on the design characteristics of East Pond, tne upper leakage rate threshold of 25 
gpm as proposed appears to be quite high. This threshold (25 gpm} is also as high as the 
Department would be able to approve for the West Pond, without further technical 
justification and assurance that exceedences of the threshold would require immediate 
attention to mitigate the excessive leakage rate. The proposed immediate action threshold 
of 250 gpm is too high and will likely exceed the capacity of the geocomposite drainage 
layer. 

Response: Three 'action" flow rates will be defined in the revised Engineer's Report. The 
"action" rates will be: (1) an acceptable operational threshold (as discussed In the 
response to Comment 2c above): (2) a notification threshold whereby DEC will be notified 
of increased flows and operations will be closely monitored and upon the next scheduled 
draw down of the ponds the delect(s) will be located and repaired to effectuate re
establishing an acceptable flow condition: and, (3) a maximum flow condition that requires 
immediate DEC notification and that the pond will be taken out of service and repaired to 
establish an acceptable operational threshold . 

The initial and immediate DEC notification thresholds {"action· flow rates (2) and (3) 
above) nave also been established to ensure a confined head condition between the upper 
and lower liners does not develop. Also they have been established so that the maximum 
flow into the metering vaults will be well below the capacity of a single pump to return 
brine to the ponds. thereby providing a comfortable factor of safety against the pumping 
capacity al a single pump. A second "backup" pump will be present in the event the 
primary pump needs to be serviced. 

In establishing lhese two higher •action· flow rates. different size orifices affixed to the end 
of the 6-inch carrier pipe were corisidered along with limiting the head developed within 
the carrier pipes. A spreadsheet summarizing these calculatioris is presented in 
Attachment D. Limiting heads developed within the carrier pipes were selected to be 45 
percent of the maximum head differential of the 6-inch carrier pipe for the first notification 
threshold and 90 percent of the maximum head differential of the 6-inch carrier pipe for the 
higher "immediate· notification threshold . At the West Pond, which has two leak detection 
pipes. the lowest of the maximum ttead dirterential of a carrier pipe was used to establish 
the notification rates. The •sight" tubes at each metering vault will be marked with the 
lower ("Initial") notification levels for ready identification and lo alert operations personnel 
that DEC notification is required. For the "Immediate• notification level, the "sight' tube at 
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Pond 

East 

West 

the East Pond will also be marked with this higher level. At the West Pond, however. the 
"sight" tubes would extend far above grade lo be of similar use. Accordingly Drawing 03 
shows the "sighr tubes have a return to lhe vaults , leaving. at the West Pond, 
identification that the •immediate• notification threshold has been reached solely from the 
metered flow rate. 

With a 'v."-lnch orifice afllxed to the end of the 6-inch carrier pipes. the following 
notification thresholds have been selected for each pond: 

Maximum Initial ·immediate• Pumping 
Head Notification Threshold Notification Threshold Capacity 

Differential 
Allowable Notification Maximum Notification 

Factor of 

Head 145%1 Rate Head 190%1 Rate 
Safety 

3.97' 1.97' 8.9 nnm 3.57' 12.5 nnm 20 

10.97 4.94' 14.7 aom 9.87' 74.5anm 3.6 

With the pumps having a rated capacity of 250 gpm, their pumping capacity will be 3.6 to 
20 limes greater than the flow rates corresponding lo the "immediate• notllicalion 
threshold. 

Brine Pond Construction and Stability: 

3. Please provide calculations for the soil mass balance for both brine ponds. Existing soils 
should be segregated by type including topsoil. silts. demollUon debris. glacial tills and sands. 
It should be clearly stated how each soils type is to be managed and where addltionar soils 
would be obtained to replace any soils deemed to be unsuitable for construction of the brine 
pond berms. 

Response: Attachment E contains the cul/fill analysis for each site. The East Pond site 
has an excess cut volume of approximately 30. 188 cubic yards whereas the West Pond 
site has an excess fill requirement of !!_Pproxi[))ately 132 ~cubic yaj dS. 

Other than the volume of topsoil needed to cover areas to be restored with a grass cover 
and the llmited amount of demolition debris round to be present locally at each site. it is 
the intent to use all on-site soils as fill material for the construction of the brine pond 
embankments. Excess cut from the East Pond site will be used as fill material for lbe West 
Pond site. The balance of f ill material required for the West Pond site will be obtained 
from a local sand and gravel supplier. Padua Ridge Sand & Gravel. located approximately 
3 miles south/southwest of the site 

Topsoil stripped from each site will be stockpiled at the locations shown on Drawings 
ESC 1 and ESC2. The stockpiles will be shaped to promote drainage, temporarily 
stabilized through the placement of straw and encircled with silt fence. The volume of 
topsoil required for use a t each site will be obtained from these stockpiles. Once the 
volume of topsoil needed for this purpose is borrowed from the stockpiles. they will be 
reshaped, seeded and covered with straw for their permanent slabilization. 

Excavation of soils at each site will result in their mixing and an inability lo segregate one 
material type from another. Earthwork specifications have been developed with this 
understanding and include the need to cull oversize particles from lhe excavated soils as 
they are placed as fill . lt is the intent to construct the lower portions of the West Pond's 
embankment using the excavated site soils as the wider base of its embankments will 
allow for these materials to be spread out over greater area. Should the excavated 
materials require drying prior to their compaction. these greater working ateas will 
racilitale that process and have a lesser impact on the work's progress. Oversize particles 
culled from the excavations will be removed from the immediate work areas and, upon 
ini tialing the importation of run-of-bank sand and gravel, these particles will be loaded onto 
trucks and transported to Padua Ridge Sand & Gravel for their processing. 
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The Earthwork specifications are presented in Attachment F and. included within these 
specifications, are the gradation requirements for run-of-bank sand and gravel which will 
be imported for the balance of fill material needed at the West Pond site. Key elements of 
these specifications are included as 'Earthwork Notes' on Drawings XS1 and XS2. 

Please provide a thorough discussion of the locations and geotechnical properties of the sand 
underlying the west brine pond footprint. This discussion should be of at least the same level 
as that provided for the glacial tills found in the geotechnical report and elsewhere in the 
application. 

Response: The locations of the test borings and test pits where the sand was 
encountered are shown on the plan contained in Allachment G. Following this plan is a 
table that lists these test borings and test pits, the depth to the deposit below grade and its 
interpolated thickness at each location. and a general description of the sand's gradation. 
Highlighted on t11e table a1e the test pit locations where the sand was encountered but will 
be removed with excavation of t11e pond. Through inspection of this plan and table, it can 
be seen that the sand is not present beneath the entire footprtnt of the brine pond and its 
depth below grade and its thickness varies considerably between locations. 

Attachment H contains Figures 3 and 7 which are presented in the Naval Facilities 
Command (NAVFAC) Design Manual 7.1. These figures allow for the sand's relative 
density to be estimated from its standard penetration resistance, and its unit weight and 
angle of internal friction to be estimated based upon its gradation and relative density. 
Using these figures. ttie sand's relative density is estlmated to range from 40 to 55 percenl 
and Its corresponding angle of internal friction is shown to range from 31 to 34 degrees. 
Dry unit weights for the sand 's relative density and gradation range from 95 lo 113 pounds 
per cubic foot (pcf) . For an average dry unit weight of 104 pcf and an assumed saturated 
moisture content of 13 percent, the unit weight of the sand would equal approximately 118 
pcf. Accordingly, the geotechnical properties of the sand utilized in the stability analyses 
were assigned based upon their measured standard penetration resistance and apparent 
relative density, and their gradation following this methodology. 

4. The presence of loose saturated sands in the area of the eastern berm of the western brine 
pond is of great concern. Additional stability analysis needs to be provided for the 
construction of this area. Specifically, both drained and un-drained load cases need to be 
provided for every ten feet of berm constructed. Also, the location of the trench for the three 
1 O inch pipelines shall be included as a tension crack in these analyses. 

Response: Analysis of t11e embankment at its full height at the end-of-construction (Load 
Case I) resulted in a factor of safety against slope failure in excess of the minimum 
required. The computed factor of safety was equal to 1. 76 while the required factor of 
safety is 1.50. Additional arialyses of the embankment at lesser heights will result in a 
factor of safety greater than that determined under the full height of the embankmel\t; I.e. 
1. 76. Accordingly analyses for ever/ 10 feet of berm height have not been conducted as it 
follows that these safety factors would also be well above the minimum required value of 
1.50. 

The analysis of the embankment's stability for its full height was performed using 
published effective stress parameters consistent with the referenced CorP.s of Engineers 
protocol. The embankment soils will be primarily granular In texture (both the excavated 
site soils and the imported run-of·bank sand and gravel)'and compacted a!Or'Ory of the 
optimum moisture content fof1heir compaclion, hence they will not be cohesive in nature 
nor saturated leaving an undrained analysis of tne embankmerit stability inconsistent with 
gene1ally accepted geotechnical engineering practice. 

Standard geotechn ical practices model the presence of tension cracks at the cresl of 
slopes comprised of cohesive soils. As such soils will not be present in the embankment, 
modeling of the presence of a terision crack in close proximity to the toe of the slope is not 
consistent with standard geotechnical practice. Regardless, in accordarice with the 
Department's request. the stability of the toe of the be1m's slope was analyzed considering 
a 12 foot wide "tension crack" is present. Attachment I presents the results of this analysis 
and indicates that the toe of the berm has a safety factor agairist failure of 3.00, a value 
twice that of the minimum required value of 1.50. 
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To help illustrate the embankment's stability with the presence of the sand layer, a 
sensitivity analysis was performed. The factor of safety against failure of the embankment 
slope was determined assuming the sand's angle of internal friction ranged from 28 lo 34 
degrees, the lower bound being 3 degrees lower lhan the lowest value esllmated from the 
NAVFAC publication referenced above. Graphical drsptays of these analyses are 
presented in Attachment J and illustrate that the computed factor of safety, assuming the 
lowest angle of internal friction, 1s well above the minimum required value of 1 50, i e 
these computed factors of safety ware determined to range from 1.57 to 1.87 These 
displays illustrate that the sand layer has been assumed to be continuous beneath the 
embankment and or a thickness of 12 feet. The table and plan contained in Attachment H 
indicates that the sand is not present at all locations and that its thickness varies from as 
little as 1 foot to as much as 13 feet. 

5. The stability analysis for the southern berm of the western brine pond needs to clearly show 
and analyze the presence of the existing ravine. 

Response: A separate load case was included in the Volume 2 report analyzing the 
stability of the existing ravine under the long-term conditions of the pond The analysis 
has been repeated as regrading of the pond to accommodate stormwater management 
basins has resulted in the toe of the southern berm being 7 to 15 feet farther from the 
crest of the ravine. This analysis has been supplemented by anal yz.ing other secbons 
along the southern berm. All of the analyses indicate the factor of safety will be 
appro)(imately equal to or greater than 1.5. Graphical displays of these analyses are 
presented in Attachment K along with a plan illustrating the locations of the sections 
analyzed. 

6. The outlet pipe for both the east and west brine ponds underdrains will likely be the discharge 
point for the bulk of the groundwater seepage and stonnwater to be managed within the brine 
ponds during constn.iction. The outfalls of these pipes need lo be designed with stormwater 
and sediment retention sufficient to prevent the release of sediment laden water to the local 
dralnageways. 

Response: Revised Drawings P4, PS, ESC1 , ESC2, ESC3 and ESC4 show the presence 
of sediment traps to address this comment Calculations supporting the sizing of these 
traps are presented on Drawings ESC1 and ESC2. 

1 The lone significant sediment management featu re proposed for the west brine pond site is 
located at the northeast corner of the site on the proposed 33% berm slope and on the 
alignment of the triple ten lnch pipeline trench. ll would seem there should be a more practical 
location. 

Response: Drawing PS has been revised to lessen the size of the bnne ponds to 
accommodate stormwater management and sediment traps. Also the alignment of the 
triple 10-inch pipeline has been modified and is shown on the revised Drawing P5. 

Groundwater Monitoring Plan: 

9. The conslt\lction of the monitoring well must be completed to ensure that the wells maintain 
Integrity for the life of the brine ponds. The monitoring well completion logs show the lack of a 
surface seal around the wen casing, any protective casing and security. 

Response: Several of the wells which will serve as long-term monitoring wells are located 
near the toe of the brine pond embankments. These wells and others which will serve the 
life of the brine ponds have been ldentirled on Drawings P4 and P5 Some of these weUs 
have been installed to date while others are indicated for installation pnor to placing the 
brine ponds into service Wells to remain in service and which are located close to the 
toes of the ponds' embankments will be edended to 2 to 3 feet above the flnal 
embankment grades. These wells as well as all others to remain in service will be 
provided with a surface seal, guard pipes and locks, keyed alike. This work will be 
performed in ttle early stages of the pond embankment construction. 

10. Many of the monitoring wells are not constructed to isolate the top of bedrock aquifer. 

7 
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Although the well screen straddles the top of rock zone, the sand pack above the well screen 
extends into the sand horizon in some wells. 

Response. Attachment L contains a table !isling all monitoring welts installed to date al 
each brine pond site and the geologic horizon(s) within/across which they are screened 
The majorily of the welts are screened across the broken bedrock/glacial bll interface while 
some are screened across the sand layer where present. Installation ol additional 
monitoring wells within only the sand layer was requested by the Department. Logs or the 
test borings advanced and monitoring wells installed after the submission ol the 
Engineer's Report follow the table presented in Attachment L. 

Additional wells wm be installed at each pond site upgradient, downgradlent and along the 
sides ol the ponds at the locations identified on Drawings P4 and P5. Some of these welts 
will be shallow and screened to straddle the surface of the glacial 1111 deposit which may be 
locally winnowed and more permeable or potentially overlain by sand. Others will be 
installed and screened in bedrock. The screened section of the bedrock wells will be 
Isolated from the overburden soils to allow sampling and analysis of groundwater from 
only the bedrock fractures the boreholes intercept. These wells are being added as the 
survey of residential supply wells downgradient of the West Pond indicate that several are 
constructed in bedrock. 

11. The groundwater monitoririg plan must to include the underdrain discharge 

Response: Page 27. Section 5.6, of the Engineer's Report presenting the monrtoring plan 
will be amended to read: ' Monitoring of groundwater quality will consist of collecting 
groundwater samples rrom groundwater monitoring wells at each pond site and collecting 
groundwater quality samples from the underdrain pipes at each site." 

12. Background groundwater quality needs to capture seasonal high and low groundwater levels. 

Response: Tne groundwater samples collected this past spring are considered 
representative of the annual high groundwater occurrence. Additional samples will be 
oblained in the fall of this year prior to operation of the facility and will be considered 
representative of the annual low groundwater levels. 

13. Monitoring well decommissioning needs to clarify that overdrilling and removal or all well 
construction media and tremie grouting from total depth lo surface will be completed. 

Response: The well decomm1ssioomg procedures will clearly define that overdrilling and 
removal of all v>ell conslrucbon media will occur prior to lremie grouting or the borehole. 
The specification for this work wHI also reference and comply with NYSOEC CP-43 
Groundwater Monitonng Well Oecomm1ssioning Policy, dated November 3, 2009 

14. The possible sources of elevated sodium identified in two groundwater monitoring wells need 
further explanation. Specific sources of possible ·ongoing salt processing' must be evaluated 
to determine potential impacts to the groundwater io the area of the east brine pond. 

Response: The source or elevated sodium in the referenced two monitoring wells is 
considered to be road salt and will be restated in Section 2.2.4 of the Engineer's Report 
(at the bottom of page 8) to read as 'As monitoring wells MW-22 and MW-24 are located 
in close proximity to Route 14. the source or elevated sodium Is considered to be road 
salt. ' 

\ 5. Identification, location and description of potable water supply wells at resldenUal locations 
have not been provided. 

Response: Coor-lo-door inquires have been made to assess the details of res1denhal welt 
construction. Non-responsive/uncooperative property owners have been identified 
Questionnaires completed from this survey are contained in Attachment M along with an 
aerial image identifying the locations of the residences surveyed 

The information requested above raises substantive concerns about tne suitability of brine pond 
location and design, and it is critical to the Department's review and key to our ability to prepare 
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positive findings at the completion of the SEQR process. 

Comments regarding Revision 3 dated 30 May 2012 lo the SWPPP will be forthcoming. 
Additionally, staff have not had an opportunity to thoroughly review your comments provided in a 
letter to me dated 18 July 2012, and we will be responding, as appropriate, at a later date. 

Based on the project plans and Information provided to date. the Department has determined that 
the activities authorized by the US Army Corps of Engineers on 18 May 2012 under the NWP 
program is also covered by the Department's blanket water quality certification and an Individual 
permit will not be required. This determination may be subject to change, given the close proximity 
of federally-regulated wetlands and streams to the construction proposed on this site, and the 
possibllity that plans may yet be revised to address the above comments, as well as forthcoming 
comments related to the SWPPP. 

Please contact me at 315-426-7440 or email at dlbjmber@gw.dec.state.nv.us if you have any 
questions relating to the status of the trarisfer applicatioris or t11e information discussed in this 
letter. Thank you for your time and assistance in \his matter. 

Sincerely, 

David L. Bimber 
Regional Permit Admiriistrator 
Division of Environmental Permits 

ecc: S. Jones, Bureau of Habitat 
L. Bracci, Regional Attorney 
S. Sheeley, Regional Permit Administrator RS 
L. Schwartz, Assistant Regional Attorney 
L. Weintraub, DEC, Albany 
P. Briggs, DEC Albany 
R. Phaneuf, DEC, Albany 
S. Metivier. us ACE, Buffalo 
M. Crawford, US ACE, Auburn 
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1. 

2. 

3. 

4. 

5. 

7. 

8. 

9. 

12. 

14. 

15. 

16. 

DOPPLER FLOWMETER 

The flowmeter shall utilize ultrasonic, digital Doppler technology to measure the How of sewage In the 
force main. 

The flow range shaft be from 0.5 to 32 feel per second. Accuracy will be +/-1% of velocity or better. 
repeatability+/. 0.05% full scale and linearity +I· 0.3% II.ill scale. 

The ftowmeter will be suitable for pipe sizes from 0.5 inches minimum to 48 inches maximum. The 
transducers shall be complete with 20 reel (6m) cable and be suitable for submersible/underground 
service. Transducer cable lengths to 500 rest (152m) will be available. 

A remol&-rnounted display keypad transmitter shall be provided. Displays to include present and tolal 
ftow rates, ftow velocity, signal strength, and percent of span oulputs. 

The flowmeler will incorporate a dala logger with a logging adjustable-rate program. One oulput 
alarm relay will be Included. A 4-20mA DC oulput signal will be included. 

The enclosure or the transmitter wOI be environmentally sealed to NEMA 4X. 

The ambient temperature limits for the transducers and transmitter will be -4° to +131°F. 

The flowmeter will operate from a 120VAC, 1 phase power supply. 

The ftowmeter will incorporate a programmable zero/low fb.v cul-·off and automatic gain control. 

The manufacturer shall provide calibration for lhe instrument. 

The flowmeter will be manufactured b1• an ISO 9001 certified facility. 

The instrument will be the GE Panametrics Model DF868 Digital Flowmoter. 
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Applications Features 

Th~ DFB&8 liqu1d tlowmeter is o complete ~ltrosof\1c ilow • Econom;col. nonintrusive UovJ meosvtement 
metering system for meosvrenient or· 

• Hazardous lclossifiedl locotlon certificot1on 
• Relined hydrocarbons 

• s· mple setup and instoUot•on 
• Petroleum products 

• Suitoble fo< a wUk range of pipe sizes ond 
• Crude oil mote1.a1s 

• Lubricating O!IS • Two-choonel!twa·poth vE>rs.on ovoiloble 

• Diesel and fuel o•ls • Energy meo$urement option 

• Solvents • Lorge backlit lCD displo~ 

• wacer and "'ostewoter • Veloc:ty, volu~tcic and energy flow cotes 

• Hot/chilled \\'OE< • Totol12ed flow ond ti"end ootn 

• Wat'.!f/glyrnl solutions 

• Chernicols 

• Other liquids 

DigitalFlow™ DF868 
Panametrics Liquid 
Ultrasonic F!owmeter 
J 19itolflow Dr868 is o Panometrics 
product. Ponometrics hos joined 
other GE high-technology sensing 
businesses under a new nome-
GE lnduslriol. Sensing. 

• 
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GE 
Sensing 

Panametncs Ultrasonic 
Liquid Flowmeter 

The OigitolFlcw OFS68 is o full-featured, fi><ed·instollotion 
liquid flowmeter designed to meet oil 11our flow m~terong 
and energy l"l\eQSl,Jfement oeeds. l\s patented 
C()ll'elohon Trans~-Time'" <fogrtol siQllOI proces;ing 
provides d11ft-free measuremeniS in ultracleo"' cmd most 
"dirty" liquids. This include& fluids with gas bubbles and 
entrained solids thol hove previously required 
Doppler-type meters. 

Dual·Chonnel Version Reduces Costs 
and Improves Performance 

The optional dual·channel/duol-poth model rnn be 
user-configured for o voriet11 of opplicotions. It con be 
set up to meosure llow in two seporote pipes with one 
meter to reduce the cost-per·measuremem point. 
To minimi:?e the .;fiec1s of flow profie d's!O<t•')."lS. llow 
S\Wt ood cross flow. ond to pr°'1ide rn:»<imo.rm accuracy 
two s~s oi transducers con be inston.:d Oil lhe some 
pipe. 

Measure Flow from Outside the Pipe 

\ising ~ansduceo:f,~.Oig1to1Aow DF868 • 
meosLKl!'l flow rote through metal, plosloe 0< ~ven 
coocrete·ll11ed pipes without penetrating tne pipe woll. 
To hold tlomp·on tronsducers in ploce, o vori~ty of 
clomping fixtures ore available to occommodate 
differerot pipe sizes. transducer types and attachment 
methods fe.g .. chain, wire rope. Velcro' strop or a 
rnogoetic. bolt·an. or weldable steel yo~e with metal 
bond!. O\JI' un~oe<sol dompii>g l<•t~re Includes ruled slide 
tiatks to s\mpl1fy tronsducei spacing for accurate flow 
mll<lsurements. There·s even o special small-pipe 
clomping fixture with minioturized transducers to 
simplify llow meoswement on O.S to 2 inch 
115 to SO rnnil lirtes. 

Wetted Transducers for 
Maximum Accuracy 

Obwuctionless wetted tronsduce1s or~ 'eodily ovo1lolllt' 
for maximum performance. Alter proper iostallotion. 
uonsit-time occ~racies of betw than ! pe:cent ore
ochievoble in most opptico!ions. motchln9 the 

performance of e><pensl\•e foctory-co.libroted meters. 
Me-osvrernent 'Onge is O.l to 40fl/s10.03 to 12.2 m/sl for 
o turndown ratio of 400 to 1 in pipes from l to over 200 
inches in diameter. Measurement is nonconiominoting. 
obstructionless ond cau>es no pre;sure drop. The 
DigitolFlow OF868 1s all digicot so m12asurem~n1s don't 
Cltift. ofld it does1n need regufo' rna111teoance since 
there ore no moving ports to wear oot or onfrce-; to clog. 

Dual-LCD Display. Oatologger and a 
Wide Variety of 1/0 Options 

Whet~r sing~-chlJnnel or duol·choonel. oil Of868 
~!et$ lecture twc. lfldependeot. user·p<ogrommoble, 
graphic LCOs. giving you simultaneous access to more 
doto. There is con1plete ftexit>ility to displov any 
porometer on either LCD in o variety of numeficol ond 
grophrc formats. EKamples include numerical displo1,; o: 
ceol time flow measurement:;, reol time foow 9rap'1.; and 
diogMstic waveforms. ond numerical/graphic display of 
cfoto from the meter's built-in 43.000 poinl dotologger. 
up to 12 isolated ~ 10 20 mA outputs. up to si• 
hermetically !eoled or standard olocm rE:lay!.. and trp to 
12 frequenc~/to;ot1ier outputs con be odoP.d 

Built-In Energy 
Measurement Capability 

~her ieoture thoc moke-; the Di9noiFIOw DF858 meter 
;uch o powerful ond versatile flowmeter Is the energy 
meosuremenc software included 1n ever11 me;er. The 
Di9itolflow OF868. with optional RTOs ond 1npu1 Doords. 
extends the benefits of ultrasonic 11ow meo:;uremel'lt to 
energy measurement. Benefits include measurement of 
flew and temperature w.thout pope penetroton and 
CO.-npatalil'J(y Wiii\ p!pe$ frQm l lO 2()() I\ 
125.4 nvn ta 5 ml on do0n1eter. The DigrtolF101.v OFB58 
meter meo.sures energy flow in wote' o"d woter/gl\;CO 
he;iting ond cooling sy;tems with ternperotl••es from 
-4'F to 410'F f-<•o•c to 210'Cl. Consult GE for use with 
other liquid slj'ltems. 

To ensure compot1ba1ty with exostmg or preferred 
tef'lpe<atlfre •n;tr1:mentouon. the U<gtolF•c-.-, 0Fe69 
m~er is avotlable v.,;h three onoloq npi.•l bcxruis The 
cronsmitt~r input board provides 24 voe loop p()l.ver and 
two 1soloted 4 to ?O mA inputs for tronsmiur;,1;. Fc;r 
oppliccotions requiring row RTOs. the RTD •npul board 
provioes two isofoted. three-wire RTO inputs lo< 
t~mperotures from • 148'F to 652"F r-1ao·c w .350-CI. 
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Sensing 

ihe diiference between the downstream and upstreom 
transit times is ptoporbonol to the velocity ol the ilcm119 
iquid. ond its sign indicOles the dire<:tion of llow 

The DF868 Flowmeter 
Uses the Transit-Time Flow 
Measurement Technique 

The trons1t-time technique i,ses o poir of trcinsducers. 
with each transducer sending ond receivin9 coded 
ultrasonic si9nols through the fluid. Whan the fluid 1s 
flowing, signal transit time in lhe downstreom di1ection is 
shorter than in the upstceom direction. The diff~rence 
b~tw~n these transit times is proport1onol to 1he 
velocity of the flow The Olg1tolftow DF8!i8 ~osu1es this 
time d'!lferroce and uses programmed pipe perameien; 
to detenlllOe flow rote ond dire<:tion. 

Fluid 
Flow 

Flowmeter. Tronsducl!rs 

ullrosonic Signol Poth 

t'CJ,.,1:t•t1'mt t:ow mt:1su1emettr rech,.cr.n 

Automatically Adjusts to Changing 
Fluid Properties 

Our unique Automatic frocking Wiodow'" [ATW™J 
ieotvre. standard in oll DlgitolFlow OF868 meters. 
ensures accurate flow measurements even wi'len nu1d 
properties ore unknown or changing. Like the seek mode 
on o car slereo. ATW d~nomicolly sweeps the receiver 
window vJhenever Iha sound speed of the fVd changes. 
This powerful feoturc ~nobles flow meosurem~nt wnen 
the fluid sound sp<?ed is unknown, when 1t ·s changing 
due to large temp~rotuse shifts. or when o new liquid 
starts to flow in o multlprod"ct pipeline. 

ATW works for both clcmp-on and wetted \ronsducer 
opphcotioos by seo<ehing lor o reliable ult<oSonte rece.ve 
sigriol II does !his boJ varying the lime between the 
tronsmn signal ood lhe receive signol ""'1dow unta the 
rece.<1a siQnol is found. The crocking window 
O• tomoticoky sweeps through o mr19e of time intervals 
base<! on the minimum and maximum expected sound 
speeds progrommed by the us.er. 

The window moves (trocksl in response to changes in the 
flu'd sovnd speed. Once the optimal signal is found, l\TW 
loc~~ onto it until another lorge change in sound speed 
ocC<HS. When this hoppens. ATW returns to the see~ 
mode until the optimal signal is foand ogoin. 

~ ..i Vcitiable time 
intel"llOJ 

Tr<>osmit Rec~ 
SlgllOI - !igllol 

~11L ·:~~w~,~ 
L T•od:ing _J 

""""""' bd<edOl\tO 
recl!:ive signol 

Range of t1ocl-Jng window 

.~i\': .:.">rt•f~S ~''=l•tCC.•· .. ·~.her• •~:.ii~ cr.n:i:llt-n~ c:iicngt 

Is Built to Be Economical and 
Stoy Economical 

io be of real \'Oii.le. a flowmeter must be as economical 
to own ond operate os it is capable in the field. Using the 
ct.est mitrociroot ood moi-c.iloaunng tectwiologies. the 
D g tolFlow OF868 flowmeler is built to s101J in sef\•icl! fc1 
many \jeers Completely solid stole. the 
Dgitolffow Of868 rarely wears out or needs ~e1Vicin9. 
1esul11ng in little downtime ond low mo1ntenonce costs. 

The DigitolAow OF866 will continue to sove money by 
&tr11amlin ng the measurement process end trimming 
labor costs 
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GE 
Sensing 

Df 868 
Specifications 
Operation and Performance 

fluid Types 
Aco~S(icolly conductive fluids, including most c!ea~ 
liquids. ond moo\J liquids with entroined solids or gos 
bubbles. IMo~imum void froction dep~nds on 'ronsducer. 
interrogation comer frequency, po;t> leng;h and p'pe 
cor,fi9urctlonJ 

Pipe Sizes 
• Using clamp-on transduc<>1s· 0 S to 300 "' 

112 7 mm to 7.6 ml ond lorger 
• Usi•1g welled transducer>: 1 to 200 in 

125 .A mm lo 5 ml and larger 

Pipe Woll Thickness 
Up to 3 i'l 176.2 'T1m) 

Pipe Materials 
Ail metals and most plaslics. Consul~ GE for concrete, 
compos te ma;eriols. one hi9hl11 corroded or llr>e<I pipes. 

Flow Accurocy !Velocity) 
o0.S% of ieoding !ach•evoble witil process cohbrotionl 

Typical Clomp·On Flow Accuracy rvefoc~yJ 
• Pioe 10>6 1n i!SO mml: !:1% to 2% of reading 
• Pii;ie 10<6 1n () 50 mm): ~2% to 5% of reading 

Typical Wetred Flo•.v Accuracy l\lelociryl 
r 1 % of • e-0di1)g 

Acr.u:ocy depends on pfpe size. installotron Otld 111herher 
meosvremeril is one-polh or two.path. 

Repeatobilfty 
:0.1 % to 0.3% of reod'ng 

Range 18idirectionoll 
·40 lo • O fl/s (-12.2 to 12 2 mfs: 

Rongeobility (Overolll 
400 l 

Specificotions ossume a fully developed flow praf!le 
(lypicol/y 10 diomeie1s upstream and 5 diamete1s 
downstream of srtor,ht p•pe 1unJ ond flo•.> velocity 
greorer than l ft/s 10.3 m/sJ 

Measurement Parameters 
Volumetric flow. totolizeci flow and flow velomlJ 

Electronics 

Flow Measurement 
Poiented Corre otion Tronsit·T1111e mode 

Enclosures 
• Standard: fpoxy<ooter:f aluminum weatherproaf 

Type 4Xff P66 Closs I. OIVISIOO 2. Grovps A.8.C&D 
• Optional: Stainless steel. f bergloss. ex~los•on·proof. 

flomep1cof 

Oimensions tAtondord} 
Weight 11 It> (5 kgl, 
Size lh x w x di 14.26 n x 11 4 •n x S l i:i 
1362 mm x 290 mm x 130 mml 

Channels 
• Stondord. Ol'li? channel 
• Optroriol: Two channels !for two pipes or two-path 

ove1ogingl 

Display 
Two independent sofrwc1e-<:onfi9urot>le 64- x 128-pixel 
bocklil lCO grophic disp!oys 

l<eypod 
39-key tocule fee<ibock membrone keypad 

Power Supplies 
• Stondc:1d· 100 to lJO VAC, 50(60 Hi or 200 !O 265 VA(. 

50/60 Hz 
• Dptionol 12 to ze voe. :tS'l:i 

Power Consumption 
20 w mo,.imum 

Operating Temperature 
.i,•f to 131'F1-2o•c to SS'<'.:J 
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,E 
Sensing 

DF868 
Specifications 
Storage Temperature 
·6i•F 10167"F1-SS'C lo 75"0 

Standard lnputs/OUtputs 
Two 0/4 10 20 mA isoloted ou1ix-ts. S50 P. mcx<imum load 

Optional Inputs/Outputs 
Thete 01e six odd•t!onol slots OY(Jioble for OOIJ 
comb·notion of the following r/O beards· 

• A110'09 outputs: Select up to three addmonol output 
boards. each wtth four csoloted 0!4 lo 20 rnA outputs, 
1000 0 mox1mum lood 

• Molog mpi;ts: Select up lo ;h,ee boards of one of the 
following types: 
• Analog input board with two isolated 4 to 20 mA 

inputs ond 2~ V loop power 
• RTD input board with two 1;olo;ed. three·wire. 

RTD inputs: ;pan · l48°F to ?62'F 1-1oo•c to 3so•c1: 
100!'1 

• Totoliz~r/frequency 0<1iputs. Select up to three 
torolizi?r/frequ\?nCy output boards. each w·th four 
o\Jtputs per board, 10 kHz maximum AH boords allow 
soitwo.re·selectoble functioning m two mod~>: 
• Totalizer mode· Pulse per defin~d unit of porometer 

leg .. l pulse/goll 
• Frequency mode: Pulse frequency proportioner! to 

magnitude of parameter leg. 10 Hz ~ 1 gpm) 
• Alo rm retoyr.. Select up to two boards of one of the 

iollowing t!Jpes 
• General purposec l!eloy boord with three Form C 

relays; 120 VK. 28 voe m0><'l'nl.!rn. s A mo.'<imum: 
DC JO W l110>'llTlUm. Ac. 60 VA 

• Hermetically seofal: Reloy board ...;th ~ 
hefmecicoly SM!ro Form c relays. 120 w<.. za voc 
maximum, Z .tJ. lllOXlmlm. DC 56 w ma><1mum. 
AC 61) 'IA 

Oi91tal Interfaces 
• Starv.latd. RS232 
• Optional: RS485 lrnullit.serl 
• Optional: Modbus@ RTU 
• Optional: Modbus TCP 
• Optional: OPC seiver 
• Optional: Ethernet 

Site Porometer Programming 
• Menu-driven operote>r inierfoce using keypad and 

·soft" function keys 
• Storo9e for 10 sites 

Doto Le>9gin9 
Memory copocity nrneor ond/or circular type) to log over 
43.000 flow doto polnu 

Oisploy Functions 
• Graphic tf.~ploy shoYJS !low in numerical 0< grophic 

formot 
• DispknJS lagged do10 and dt(l910Stic:s 

European Compliance 
System complies with EMC Oirecti~ 89/336/EEC. 
73/23/EEC LVO llnstollotion Cotegory 11, Pollution 
Oegree 2) 

Clamp-On Ultrasonic Flow 
Transducers 

T-emperoture Ronges 

• Stondord. -40°F to 300'f 1.4o•c te> l SO'CI 
• Optional lovetoll range! ·310'F to S72°F 

(-l 90'C to 300'CI 

Mountings 
Stainless steel cho111 01 strop. welded or magnetic 
clompil'lg fo<tl1res 

Areo Clossifications 
• Standard· General purpose 
• Optional Weotherproof Type 4/IP65 
• Opt1onol' Explos1on1J<oof Closs t Division 1. 

Groups B.C&O, Cross 1· Groups E.f&G: Class 111 
• Optonol; Flomeproof 

·~}II Z G EExmd UC T6·f3 
• Opuonol; Submefs,b'e 
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Sensing 

DF868 
Specifications 
Wetted Ultrasonic Flow Transducers 

Temperoture Ron9es 
• Storidord· -40'F to 212'F ( . .:,o•c to lOO'CI 
• Optional love101J ror>gel: ·31v'F to l ll2'F 

(· 190-C to 600'CI 

Pressure Ranges 
• Stondord 0 to 3.000 psig ll to 207 borl 
• OpOOnol: Hiqhe< pressures on request 

Mote rials 
• Storidord Sta n'esS steel 
• Op;1onol ~for Pon·AdQp!o® plugs). Titon1l1m. 

f-fusle!loy© 0 1loy. Mon~I® alloy dup!ex, 

Pan·Adapco plugs a!!Ctw mstCTllotion and r~movo/ of 
wetted uansducers •,;.,chout 111w1upt1ng 1/:e process or 
€mptying the pipe. 

Process Connectlons 
• Ston.Jord: 1 'nor 318 in NPTM 
• Optional RF flanged. socket weld. fuse l>orid ond 

-:ilhers 

Mountings 
F'onged flowcell hot lO!l or cold top 

Areo Classifications 
• Standard: Gen~rol purpose 
• Optional WeotherproofType 4/IPGS 
• Optional E><plos1on-proor Closs 1, Division 1. 

Groups C&D. Closs 11. Groups E.F&G. Closs Ill 
• OptiQnol flomeprool f0:" Ii 2 C. EE>. d llC T6) 
• Op;ionot Submersible 

MCerts Product Conformity Certificate 
s.'O 1·1C 050061/00 fo1 conr'n .. ovs wt1t~r monitonng 
;EU IPPC} 

Transducer Cables 

• Standard One pair of cOOl<iol cobles. type RG6? AV or 
os specii•ed ior tronsdoc£r type 

• Opbonol lengii.s up to 1.000 ft (330 ml mo•imum 

High-Temperature and High-Pressure 
Ultrasonic Flow Transducers 

Bundle Wov'19uide Technology'" System transducer ind 
holder lsea 0\VT'" System specif1cationst 

Measurement 

Energy Measurement 
Ca1culotes enet111; !b.v rote and totoli.?ed er.ergy 
Req,..ires optJonol Rro.,, aoobg 1/o boord. 

Temperature Transducers 
Loop-powered. lhree-wi:e, platinum RTOs: da-np.on and 
wetted {thermo-well) types ore ovo1loble 

Accurocy 
:0.08'F =.O 15'C ,~;th wetted RTDs {motcl>ed poirsl 

Range 
-~·F 10 SOO'F r-w·c to 2GO'Cl 

The ocwroc)' of 1he energy measure:nem is o 
conmrnoltO<t of the ocCIJfocy of tile o:ssociated flow ond 
ren~oture meostKe<neJJ£S l~ to Zf'o of rrodiog is 
rypicol (Of collb<o:ed sysiems. Not oH extremes of 
parameters con be och.eved simultaneously 

Additional Options 

PonaVlew'" PC-Interface Software 
The OlgitolFlow OF8G8 C0"1municotes with o PC 1hroL1gh 
o ser'ol 1nterfoce and Window;® operotmg systems 
Consult 1hi> monuol for details on s tes. logs Ol'ld otner 
opE!rouoi>s w th o PC 
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Sensing 

DF868 
Application 
Notes In Brief 

0'0.2Sin 
16.l mml 

c~!llJS~ 
11.11SIM>l 

Clomp-In Capability 

-m> 
114-~0 nuu for 
adiu>'WJth• 
11e1~e11' 

0690/'l\tnc """'9 .,....,_ 

GE otie1s a'~ \'Oliet~ of Y~S to instoU trorisducers to 
odopt to ~Dch p1p1ng Ol'ld oppl:cot>on sitllolion. For .ar£e 
buned pipes. where occ~ss to the outsu!e of the pipe 
prevents. using clomp-on or standard wet;ed 
trans.dllcers, GE offers domp-1n transducers. rhese 
tronsd11cers offe1 the unique ability to be attached to the 
1"'1er wo I of large pipes With a precision loser ohgnment 
tool. the transducers. con be set up properly racing eoch 
other. S') when the water f1l!s the pipe, tt>e tro"lsducers 
will work flawlessly. The clamp-on ifansdl.!ce1 is des gn 
with o ~ual elemel'lt hqod for 100% redundcncy GE is an 
1rtdustr11 leoder n transducer design with extremelt,1 l<iw 
fo~we rotes. Sy moklllQ these transducers wi;h l"-'O 
elements. ensures ~s of operation without ~r a-e: 
hovlr19 to be sefV Ced 

Clamp-On Avoids Plugged Impulse lines 
GE offers clolnjl-on transducers for o wide 11011ety ol 
1nstollolions Olle customer purcho>ed the C-RS 
tronsduce< with o Oogito!F:a.v DFB68 to meo1ure flol• oo 
o t211'1 l300 mm) crude resld st<eam. Previousl11. on 
onf.ce plate wos used for t.r.e meosuremtnt. The impulse 
lines for the DP transmitter were consislond!I getting 
plugged. resulting in the need for service and unre1ioble 
ilc\v measurements. ihe clomp-cm system offered b~ G€ 
wos o preferred meosuremem s<>ll.ip beca11se •nstollollon 
cculd be done while the unit wos operoting. ond r.o 
odd1tionol restrictions thot could cause pressure drop 
were introduced. The customer soved oppro.imotel~ 

US S5Q 000 in the first year. due to reduced mointenonce 
costs 

re,,,. \:fCRS :;"trns,-.JCi'ti 
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June 2004 

Process Control Instruments 

Model DF868 (1 & 2 Channel) 
Multipurpose Ultrasonic 
Liquid Flowmeter 

St(lrlup Guide 91().Ji6UBI 

I • GE Panametrics 
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C.T. MALE ASSOCIATES 
CTMSpec 

FINGER LAKES STORAGE 
EAST & WEST BRINE PONDS 

099659 • PROTECTIVE LINING FOR CONCRETE 

PART I • G6NERAL 

I.I 

A. 

1.2 

A. 

1.3 

I\. 

B. 

c. 

D. 

1.4 

A. 

8. 

c. 

DESCRIPTION: 

This seetion covers all workmanship, materials and qualiry requirements for concrete resurfacing and 
lining work. Provide and apply resinous (epoxy) resurfacing mato:rials as specified and as indicated on 
drawings. 

RELATED DOCUMENTS: 

Drawings and General l'rovisions of tht Contrac~ including Geneml and Supplementary Conditions and 
Division 01 Specification Seetions, apply to this section. 

RELi\ TED WORK 

Section 310000 • Earthwork. 

Section 330516.14 ·Square and Rectangular Concrete Structures. 

Section 331113.0 I · Ductile Iron Pipe. 

Section 331240 • Miscellaneous Piping Accessories. 

REFERENCES: 

This section contains references to the documents listed below. They are a part of this section as specified 
and modified. In case of conflict between the requirements of this section and those of the listed 
docum'ents. Ute more strinsent of the requirements shall prevail. 

Unless otherwise specified, references to docW11Cnts shall mean the documents in effect at the time of 
receipt of Bids. If rcfcrcneod documcots have been discontinued by the issuing organization, teferences to 
those documents shall mean the replacement documents issued or otherwise identified by that 
organiZlltion or, if there are no replacement documents, the Last version of the document before it was 
discontinued. Where document dates are given in the following listing, references to those documents 
shall mean the specilic document version associated with th.at date, whether or not the document has been 
superseded by a version with a latte date, discontinued, or replaced. 

Referenced publications found within this specification shall be the latest revision unless otherwise 
specified; and applicable parts of the referenced publications shall beconie Q pan of this specification as if 
fully inch1ded. 

Reference Title 

ASTM (American Society for Testing and Matcrinls) 

ASTMC920 Snecification for Ela.stomeric Joint Sealants. 

ASTMD3960 
Prnctiee for Determining Volatile Organic Compound (VOC) Content 
of Paints and Related Coatings 

AUGUST2012 08.8696 
099659. l 
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ASTM 04259 Practice foe Abrading Concrete . 

ASTM E337 
Staodard Practice Test Method for Measuring Hwnidily with a 

Psychrometer. 

ASIMF710 
Practice for Preparing Concrete Floors and Otlier Monolithic Surfaces 
to Receive Resilient Flooring 

FEDERAL STANDARD COLORS 

F 595 B Fedcml SWldard Colors 

Guideline No. 03732 
Selecting nod Specifying Concrete Surface Preparation for Sealers, 
Cootin2s, and Polymer Overlavs 

ICRI (International Concrete Res1oration lnstitulc) 

Guideline No. 03732 
Selecling and Specifying Concrele Surface Pn:poration for Sealer.;, 
Coatinils. and Polymer Overlavs 

Reference Title 

NACE (National Association of Corrosion Engineers) 

NACE 
~A Manuol for Painter Safety" 

Publication 60-173 

NACE 
"Surfact Preparation Abmsives for Industrial Maintenance Painting" 

Publication 60-164 

NACE 
"Surlllcc Preporotion Abrasives for Industrial Maintenance Painting" 

Publication 6G-164 

NACE Coatings and Linings for Immersioo Service: Chapter I Safety, Chapter 
Publication TPC2 Surface P1eparation, Chapter 3 Curing, and Chapter 4 lnsp~ction 
NACE 

"Surface Preparation of Steel or Concrete Tank Ioteriors ." 
Publication 6F- l 63 

NACE RP0$92·92 Stindard Recommended Practice, Lining over Concrete io lnunersion 
Service. 

NACE Rl'0288-88 Srandasd Recommended Practice, Inspection of Linincs on Steel and 
Concrete. 

SSPC (Steel Structures Painting Council} 

SSPC-SP 12 Surface Prep.tration and Cleaning of Steel and Olhcr Hard Materials by 
HiRh and Ultrahigh Pressure Water Jer:tinR Prior lO Rccoatinit. 

SSPC-SP13 Surface P=ararion of Concrete 
SSPC-PA·3 "A Ouldc to Safety in Paint Annlication" 
SSPC·Guide 12 Guide for Illumination of Industrial Paintin2 Proicct. 
OSHA (Occupalional Sofety & Hcallh Adminislration.} 
191 S.35 l Standards - 29 CFR - Paintine. 
ANSI (American Na1iooal Slalld.ud.s Institute) 

ANSI/ASC 29.4 Abrasive Blasting Operations - Ventilation and Sefc Practice 
Exhous1 Systems 

LS QUALITY ASSURANCE 

A. Requirements: 
I. Do not use or rel.a.in contamiMted, outda1ed, or diluled materials for resurfocing. Do not use 

ma1erials from previously opened containers. 

AU0UST2012 08.8696 
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1.6 

A. 

1.7 

A. 

2. Use only products of tbe approved Manufocrurer. Use products of one manufocrurer in any one 
resurfacing system with compatible materials. Provide same material product for touch-up as for 
original material. 

3. If any rcquircments of this specification conflict with a referenced standard, the more stringent 
requirement shall apply. 

4. Toke available all locations and phases of the work for access by the Engineer or olher personnel 
designated by the Engineer. The Contractor shall provide ventilation and egress lo safely occess 
lhe coating work areas for inspection. 

5. Conduct work so that the resurfacing system is installed as specified herein. Inspect work 
continually to ensure that lhe resurfacing system is installed as specified herein. The Contractot 
shall inspect the work to detcnnine conformance with the specifications a11d referenced 
documents. The Conlrllctor shall infonn the Engineer of the progress and the quality of the work 
through daily reports as specitkd below. Any nonconforming coating system work shall be 
corrected as specified herein or as recommended by the Manufacturer. 

6. Summarize test data, work progress, areas covered, otnbient conditions, quality con!l'OI inspection 
test findings, and other information pertinent to the resurfacing system installation in daily reports 
to be submitted to tile Engineer or the Engineer's Representative. 

7. The methods ofconsll'Uction shall be in accordance wilh all requirements of this specification. 
8. Empluy ooly trades people who have al least five years of experie11ce performing resurfacing 

work of similar size and complexily as the work specified in this Section. Submittals to verify 
these quaufications are to be made within thirty (30) days of the Notice-to-Proceed and arc subject 
to approval by the Engineer. 

SUBMITTALS 

Submit the following prior lo commencing with any phase of the work covered by this Seeton: 
I. Manufacturer's CUJTent printed recommendations and product data sheets for all coating system 

products supplied under this section including performance criteria, surface preparation and 
applications, volatile organic compound (V.O.C.) dota, and safety requirements. 

2. Material Safety Data Sheets (MSDS) for 011y ronterials brought 011-site including all resurtacing 
system materials, solvents, and abrasive blast media. 

3. Storage requirements including temperature, humidity, and ventilation for resutfocing system 
materials. 

4. Manufacturer's requirements, inclutling application procedures for resurfacing lll'1tcrials shall be 
in writing and shall be followed in detail. All safety precautions recoDlll\cndcd by the 
Mnnufac1uter shall be strictly adhered to at aU times when work is in progress. 

5. Color sample! for all surfaces to be reswfaccd thnt h.avc been fidd-matched to existing colors. 
6. Submit applicators' certification that resurfaciog matcrfols comply with Federal, State, and L<:>cal 

regulations for VOC (Volatile Organic Compounds). 
7. Submit daily reports that contllio the following information: Substrnte conditions, ambient 

condilions, application procedures, work completed nnd location thereof. Mark-up drawings that 
show location of work. 

8. Submit lctter(s) with associated product data signed by Manufacturer certifying that submitted 
products are suitable for application on the swfaces to be resurfaced and for the service conditions. 

DELIVERJES AND STORAGE 

Materials shall be stored in accordance with M31'lufacturer's recommendations in enclosed structures and 
shall be protected from wealher and adverse temperarure conditions. Flammable materials shall be stored 
in accordance with state and local codes. Materials exceeding storage life recommended by the 
manufacturer shall be removed from the site. 
I. Store aU materials only in areo or areas designated by the Engineer solely for this purpose. 

Confine mixing, thinning, clean-up 31'ld associated operations, and storage of mnterials-relatcd 
debris before authorized disposal, to these areas. All materials are to be stored on pallets or similar 

AUGUST2012 08.8696 
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1.8 

A. 

B. 

l .9 

A. 

B. 

c. 

2. 

3. 
4. 

s. 

storagclba.ndling skids off the ground in shehered llrCllS in which the temperoture is maintained 
betwttn 70"F and 90°1'. 
Mix 1111 1esurfaciog nuterials in an enclosed mixing ;uca designated by the Engioeer. This 
enclosed area must protect the mixing operation and materials from direct sunlight, inclement 
weather, freezing. or other meaos of damage or coolaminatioo. Protect all other concrete and 
metallic surfaces and finishes from any spillage of material(s) wilhin the mixing area. 
Oo not use floor drains, dikes or storm drains for disposal of resurfacing systems auucrials. 
The Contractor shall lake all precautions and implement all measures necessary to avert potential 
hazards associoted with the rcsurfncing system materials as described on tbc pertinent Material 
Safety Data Sheets or container labels. 
Deliver all materials to the job site in their original, unopened conlainers. &ch container shall 
beor the Mnnufacturer's name and lobcl. 
a. Labels on all material containers must show the following information: 

l) Name or ti lie of product. 
2) Federal Specificalion Number ifapplicable. 
3) Manufacturer's ban: It number and date of manufut1we. 
4) ManufJU:Nrer s name. 
5) Generic type of marcml. 
6} Application and mixing insln1ctions. 
7} Hazardous material identification label. 
8) Shelf life dale. 
9) Storage requirements. 

b. All containers shall be clearly marked indicating any persoMel safety hazords associated 
with lhe use of or axposwe to the materials. 

c. All materials shall be handlod and stored to prevent damage or loss of label. 
d. The Eoginccr sluill desigoate resurfacing material storage and mixing areas. 
e. Do not use or relain contominnted, outdated, prematurely opened, diluted materials, or 

m:itcrials which have excefdtd their shelf life. 

COORDINATION OF WORK 

Work Areas: The work areas on the job site will be designated by tile Engineer. The Con~ctor's 
persormel shall not~ pennillccl in any area other th3!1 those cxpteSSly designated by the Engineer. 

Coordination: The contracror shall coordinate with the Engineer regarding avaifability of work areas, 
completion times, safety, access and other factors, which can impact plant operations. 

SAFETY 

The Conlractor's work forces should comply with the provisions outlined in the following documents: 
1. SSPC·P 1\-3 ~A Guide to Safety in Paint Application" 
2. NACE Pub. ~A Manual for Painter Safety" 

The Contractor shall provide pcrsoMel with oil safety equipment necessary to protect them during any 
phase of the work. This shall include, but not be limited to safety glasses, 11ogglc.s, corplugs, hard hats, 
steel toed work shoes, apjlfopriate personal protective clothing. gloves, 2.Dd plant approved escape 
respirators (where required). 

No work shall be performed until the oppropriate Work Requests and lockouts are approved by tbe 
Engineer. Tile Work Request system provides a mechanism to advise plant slalf of a contractor's work 
activities. The Le><:kout system is a safety procedure to prevent unintended equipment activation. 

AUGUST2012 08.8696 
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D. 

E. 

F. 

G. 

H. 

I. 

Keep any flammable materials such as cleaning solveots, thinners, or resurfocing materials away from 
open tlames, sparks or temperatures higher than lSO"l'. Drums containing O:immable materials will be 
grounded. No solvent in any quantity shall be allowed inside conuinment enclosures or penniucd 
confined spaces at any time during resurfociog work. 

Power tools are lo be in good working order to avoid open spruking. No spark producing tools shall be 
utilized in restricted areas as indicated herein. 

The Contractor shall fireproof all work areas by maintaining a clean work area aod having Undcnvriter's 
Laboratories approved fire extinguishers on·hand. The Contractor shall furnish these fire extinguishers. 

Workers doing abrasive blasting operations shall wear a fresh air supplied protective helmet and hood and 
personal protec1ive clothing acceptable to industry standards and all govemmen! regulations. 

Dispose of rags used for wiping up resurfacing materials, solvents, and thinners by drenching them with 
water and placing io a metal container with a tight fitting metal cover. Complete ibis disposal process at 
the end of each day. l'inal disposal of these materials is the Contractor's responsibility. 

Matches, smoking, flames, or sparks resulting from •ny source including welding. must b.: remote from 
the work area during coaling work. Smoking is pennittcd only in designated areas of the plant 

1.10 JOB CONDITIONS: 

A. Work involved in installing protective lining for concrete shall be perfonned by a qualified Tnemec (or 
approved equal) applicator at the precaster's offsite facility. 

PART 2 ·PRODUCTS 

2.1 

2.2 

/\. 

B. 

MANUFACTURERS 

Materials specified are those that have been evalll!lted for lhc specific service. Products of the Tnemcc 
Company, Inc. are listed to establish a standard of performaoce and quality. Equivalent materials of other 
manufacturer's may be submitted on written approval of lhc Engineer. As part of the proof of equality, 
the Engineer wi!l require at lhe cost of the Contractor, ccnificd test rcportS from a nationDlly known, 
reputnble and independent testing labora1ory cooducting comparative tests as dire<:ted by Ille Engineer 
between the product specified and the requested substitution. 

Requests for substitution shall include manufacturer's lirerarure for each produc! giving name, product 
number, generic type, descriptive information, solids by volume, recommended dry film thickness and 
certified lab test reports showing results to equal tbe performance criteria of the products specified 
herein. In addition, o list of five projects shall be submitted in which each product has been used and 
reodercd S3tisfactory service. 

C. All requests for product subs1irution shall be made at least l O days prior to the bid date. 

0. Any material savings shall be passed to the owner in the fonn of a contract dollor reduction. 

MATERJALS 

A. Epoxy Lining System 

AUGUST2012 08.8696 
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B. 

I. Materials specified herein are the only approved standard coaling sys1cms unless an ~approved 
equal" is approved in writiog by the Engineer I week prior to the bid date. 

2. The following list specifies the material requirements for resurfacing systems. Tue approved 
products arc as follows: 
a. Lining: Tnemec Series 434 Perma-Shield H2S 

Sealants (Not Used) 

C. Abrasive Blasl Media 
I. If dry or wet abrasive blast cleaning is the selected method of surface prepar!ltion, provide slag grit 

of a sieve size, grada1ion, and quality necessary to produce the degree of cleanliness and surface 
profile required herein. 

PART 3 · EXECUTION 

31 GENERAL 

A. Hois1ing, Scaffolding, S1aging, And Planking: 
1. Prnvide, set-up, and main1ain all required hoists, scaffolds, and staging and planking, and perform 

all access related hoisting work required to complete lhe work of this section as indicated and 
specified. 

2. Scaffolds shall have solid backs and Roots to prevent dropping malcrials from there to the floors 
or ground below. 

B. Environmenlal Requirements: 
I. Comply with the Manufacturer s recommenda1ions as to environmental conditio.ns under which 

resurfacing system materials can be applied. 
2. Do nol apply resurfacing system materials when dust is in work site. 
3. The Contractor shall provide nil temporary lighting during the work. 

C. Protection: 
1. Cover or otherwise protect finish work or other surfaces nol being resurfaced. 
2. Erect and maintain protective 1arps, enclosures and/or maskings to cootain debris (such as dust or 

airborne particles resulting from surface preplltl'.ltion) generated during any and all work ac1ivi1ics. 
This includes, but is not limited to the use of dust/dcbrfa collection apparatus as requited. 

D. Initial lnspcc1ion Of Swfaces To Be Coated: 
I. It is the responsibility of the Contractor to inspect and report unacceptable concrete subsuate 

surface conditions lo the Engineer prior to lhe commencement of surface preparation activities. 
Unncccptablc surface conditions are defined as lhe presence of cracked surt'aces or concrete 
deteriorated lo a depth of grealer than I" or otherwise unable to withstand surface preparation as 
specified herein. 

E. Thinners And Solvents: 
I. Tiie Contractor sbnll use only solvents and thinners as re<:ommended by the Manufacturer. 

3.2 SURF ACE PREP AR.A TJON REQUIREMENTS 

A. General: 
1. All specified surface preparation shall be performed in accordance with the latcs1 version of the 

SSPC, NACE, ICRI and other s1andards referenced in this section. 

AUGUST2012 08.8696 
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2. Concrete surfaces shall be prepared in accordance with SSPC-SJ> 13 I NACE 6. Reference ICRJ 
CSP 5·6 visual stand1ids for appropriate surface profile .. This preparntion will be followed by 
vacuum cleaning to remove all dust, dirt or friable substances leaving clean, dust &cc swfaces for 
resurfacing. 

3. Oil and grease shall be removed before mechanical cleaning is started via an alkaline-based 
emulsifying detergent as recommended by the resurfacing material manufacturer. Where 
mechanical cleaning is accomplished by blast cleaning, the abrasive used shall be washed, grndcd 
and free of contnminantS that might interfere wilb the adhesion oftl1e resurfacing materials. 

4. The air used for blast cleaning shall be free of oil and moisrure to not cause contamination of the 
surfaces lo be resurfaced. 

5. Clean cloths and clean fluids shall be used in solvent cleaning. 
6. Cleaning and resurfucing shall be scheduled so that dust and other conlaminanls from lbe cleaning 

process will not foll on wet, newly resurfaced areas. 
7. Prepare concrete joint and instaU sealant following n:surfacing material installation per protective 

lining manufacturet's recomme~dations. 

B. Abrasive Blast Cleaning 
I. Used or spent blast abrasive shall not be reused on work covered by this section. 
2. The co1npressed air used for blast cleaning will be filtered free of condensed waler or oil. Mois111re 

traps will be cleaned at least once every four hours or more frequently as is appropriate. 
3. Oil separators shull be installed just downstream of compressor discharge valves and at the 

discharge of the blast pot discharges. Oil separators shall be cleaned at least once every four hours 
or more frequently as is appropriate. 

4. A paper blotter test shall be perfonncd by the Contractor when requested by tile Engineer or the 
Engineer's representitivc lo dctennine if lhe air is sufficiently free of oil and moisrure. 

S. Regulators, gauges, filters, and separators will be in good working order for all of the compressor 
air lines to blasting nozzles at all times during this work. 

6. An air dryer or drying unit shall be installed which dries the comprtsscd air prior lo blast 
connections. Tilis dryer shall be used and maintained for the dllr.ltion of surfoce preparation work. 

7. The quality, volume, and velocity of life support and ventilation air used during surface 
preparation shall be in accordance "~th applicable safety standards and as required to ensure 
adequate visibility and pre>per dissipation of volatiles without impacting the prepared surface or 
the health of the public or personnel working for the Contractor, Subcontractors, Engineer, 
Engineer's Representatives, or anyone who may be affected by on-site maintenance coating work 
activities. 

8. The abrasive blast nozzles used sh:ill be the venturi or other higb velocity iype supplied with a 
minimum of 100 psig air pressure and the necessary volume to obtain the required blast cleaning 
production rntes nnd specified degree of cleanliness. 

9. The Contrnctor must provide adequate ventilation for airborne particulate evacuation and lighting 
(meeting all pertinent safety standards) to optimize visibility for both blast cleaning and 
observation of the substrate during surface preparation wo!l(. 

I 0. All phases of surface preparation work specified herein must be inspected by the Engineer before 
the Contractor proceeds with the subsequent phase of suJface preparation. 

11. If, between finnl surface preparation work and coating application, contamination of the prepared 
and cleaned substrate occurs, or if the prepared concrete's appearance darkens or changes color. 
reblasting will be required until the specified degree of cleanliness is esrablished. 

3.3 APPLICATION REQUIREMENTS 

A. General: 
I. Areas not to be resurfaced shall be masked using duct rape or other protection materials to prevent 

tl1ese surfaces from being rcsurfoccd. 
2. Ensure straight even termination of resurfacing/topcoat materials on wall edges and flush with 

embedded steel. The Contractor must folle>w the minimum and maximum single coating 
thickness. 

AUGUST 2012 08.8696 
099659- 7 



C.T. MALE ASSOCIATES 
CTMSpcc 

FINGER LAKES STORAGE 
EAST & WEST BIUNE PONDS 

B. 

c. 

D. 

3.4 

A. 

B. 

3. Limitalion times and related tempernrure range restrictions between successive lifts for all 
products specified herein per Manufacturer's stated requirements. 

4. All equipment and procedures usod for resurfacing system application shaU be as recommended 
by the Manufacturer. Unless specified elsewhere herein, the Cootraetor shall comply with the 
Manufacrurer's most recent written instructions with respect to the following: 
a. Mixing of All Materials. 
b. Protection and Handling of AU Materials. 
c. Recoat Limitation aod Cure Times. 
d. Minimum Ambient and Substrate Temperatures, Substrate's Degree of dryness. Relotive 

Humidity, and Dew Point of Air. 
e. Application. 
f. l'in31 Curing. 
g. Use of Proper Application Equipment. 

S. Curing of Resurfacing System: 
a. The applied resurfacing system shall be protected from damage during curing and shall be 

cured as recommended by the Manufacrurer. Ambient conditions shall be concrolled by the 
Contractor during curing to ensure the minimum air temperature and minimum relative 
humidity as required by the Manufacturer is maintained. 

Patching /\nd Surfacing The Concrete: 
I. Repair spalls and deep bugholes with Tnemec Series 218 Moru!Cfod (or approved equal) at a 

maximum of V." 

Chemical Resistant Lining 
I. Gcn"ral Note: The Contractor is advised that with all thick-film, quick curing materials applied to 

concrete surfaces, outgassing of the concrete can occur. Possible remedies include applying 
materials when the temperarure of the concrete surfaces are descendiog, or applying a thin (I/&") 
layer of the specified surfacing material. Other remedies may exist, and may be submitted ror the 
Engineer's approval. 

2. Apply Tnemec Series 434 Penna.Shield chemical resistant lining to all ceiling, wall and floor 
areas scheduled to be coated al a nominal thick'lless of 125 mils. Applicatic>n shnll be either by 
trowel or spray. If spray applied, material shall be finish-toweled to a hard, deose him. 

Safety And Ventilation Requirements: 
I. Requirements for safety and ventilation shall be in accordance with SSPC Paint Application Guide 

No.3. 

FIELD QUALITY CONTROL INSPECTION AND TESTING 

Inspection by the Engineer e>r others docs not limit the Contractor's responsibilities for quality control 
inspection and testing as specified herein or as required by rhe Manufacturer's instructions. 

PcTfonn the quality control procedutes listed below io conjunction with the requirements oftbis Section. 
I. Inspect all materials upon receipt to ensure that all are supplied by the Manufacturer. 
2. Provide specified storage conditions for the resurfocing S)"tem materials, solvents, and abrasives. 
3. Inspect and record findings for the degree of cleanliness of substrates using, The pH of the 

concrete substrate will be measured using pH-indicating papers. pH testing is to be performed 
once every SO sq. fl. Acceptable pH values shsll be between 10.0 and 11.0 as measured by a full 
range (1·12) color indicoting pH paper with re:idablc color calibrations and o scale at whole 
numbers (minimum). Use Hydrion lnsta.Check Jumbo 0-13 or J.12 or equal. The paper sh.all be 
touched to the suJface once using moderate gloved finger pressure. The surface shall not be wiped 
or moved laterally to disturb the surfoce during pH testing. Following the one touch, Jill the 
pap« verli~•lly to oot "wipe" the surface. Compare the color indicated with t11e scale provided a11d 
record lhe pH. 

AUGUST 2012 08.8696 
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3.5 

A. 

B. 

3.6 

A. 

4. Inspect and record substrate profile (anchor pattern). Surfaces shaU be abraded, ns a minirmm, 
equal to the rougluma of 40 grit nnd paper. 

S. Measure and reconl ambient air tcmpcnrurc OllCC every two hours of each shifi usios a 
thermomeler and measure and record subs1riuc temperature once every 1WO hours using a surface 
thermometer. 

6. Measure and n:cord relative humidity every two hours of eacl! shift using a sling psychrometcr in 
accordance with ASTM E337. 

7. Provide correct mixing of resurfacing materials in accordance with the Mnnufacturer's 
instructions. 

8. Inspect and record that the "pot life" of resurfacing m.:itcrials are not exceeded during installation. 
9. Verify curing of the 1esurfacing materials in accordance with the Manufacturer's instructions. 
10. Upon full cure of the mortar and lining material, the installed system shall be checked by high 

voltage spark detection in accordance with NACE RP0188-88BN to verify a pinhole-free surface. 
Voltage shall be set at 11,000 volts. Areas, which do not pass the spark detection rest, sh:!ll be 
corrected at no cost to the Owner and n:checked. 

11. Upon completion of lhc lining system inst.11lation the lined area shall be cleoned and prepaTed to 
pcnnil close visual inspection by the Ensineer or the Engineer's Representalive. Ar.y and all 
deficiencies or defective work (not in compliance with this scciioo or related sections) will be 
mar!a:d for Tcpair or removal/replacement by tlie Contractor at no additional cost to the Owner. 

ACCEPTANCE CRITERlA 

Acceptance Criteria For Surface Preparation Work: 
I. All surfaces shall be prepared in accordonce with the specification and referenced standards 

therein. 

Acceptance Criteria for Coaling System Application Work 
l. Acceptable coating work will be based upon the following: 

a. No pockmarks, trowel marks, depressions, unconsolidaled nr=, waviness or ridges, 
pinholes or holidays in either 5j-ze or frequency. 

b. Proper curing of C03tings. 
2. Resurfaced ar= shall pitch to drains. 
3. Then: shall be no areas that puddle when flood tested. 
4. The E.nginecror Engineer's Representative shall, at thcl< discretion, inspect the followin.g: 

a. Profile and degree of cleanliness of substrate. 
b. Thickness of materials/coverage r:ite confirmation. 
c. Ambient temperature and humidity requirements, and substI;ite temperature. 
d. Curing and n:coat times. 
e. Proper curiog of the resurfacing ntJlterials. 

5. Rework n::quired on any holidays or any other inndoquacics found by the Engineor or the 
Engineer's representative in the quality of the coating work should be marked. Such areas shall be 
recleaned and reworked by the Conlnlctor according to these specifications and the manufacturer's 
recommendations at no additional cost to the Owner. 

6. The Contractor is responsible for keeping the Engineer inforou:d of all progress so !hat inspection 
for quality can be achieved. 

7. The Contractor is ultimately responsible for !he quality pcrfonnance of the applied materials and 
workmanship. Jos~ctions by the Engineer or the Enginur's Rcpresenl•tive do not limit this 
responsibility. 

FINAL INSPECTION 

Pcrfonn a final inspection to determine whether tile resurfacing system work meets the requirements of 
the specifications. The Engineer and the Eng;ineer's Representative will conduct final inspection with ihc 
Contractor. 

AUOUST2012 0&.8696 
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3.7 

A. 

CLEANUP 

Upon completion of work. lhe Contractor shall remove surplus materials, equipment, protective 
coverings, and accumulated rubbish, aod thoroughly clean all surfaces and repair any work-related 
damage. The surrounding surface areas including roadways, and all 0U1er surfoces shall be restored to 
their pre·project condition. 

END OF SECTION 099659 
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Geocomposite Drainage Layer Flow Rate Calculations 
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Operational Threshold Rate Calculations 
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1 1.5 
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11.8 26.5 

14.4 32.5 

16.7 37.5 

18.6 41 .9 

20.4 45.9 

22.1 49.6 

23.6 53.0 

(1) - Based on Q = Ca (2"g"h)"112 
where: 

Discharge from Detention Basin in GPM 
Low Flow Orifice 

Orifice Diameter (Inches) 
2 2.5 3 

33.3 52.1 75.0 

47.1 73.7 106.1 

57.7 90.2 129.9 

66.7 104.2 150.0 

74.5 116.5 167.7 

81 .7 127.6 183.7 

88.2 137.8 198.5 

94.3 147.3 212.2 

C "' orifice coefficient. assumed 0.600 (King's handbook of hydraulics) 
a = cross sectional area or orifice {sq II) 

4 

133.4 

188.6 

231 .0 
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352.8 

377.2 

g = gravitational constant (32.2 !VsecA2) EAST BRINE POND ONE P~PE 
h = height al>ove center or orifice 

45% 90% 
1 2 3 

Enter height above cen ler of orifice (fl.) --> I 1.79 I I 3 .57 I I I 
Enter Orifice diameter (inches)-> I 0.75 I I 0.75 I I I 

Discharge flow from detention basin in GPM = I 8 .9 I L 12.5 I I I 
45% TOTAL 8.9 GPM 90% TOTAL 12.SGPM 
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6 8 
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where: 
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Cut/Fill Analysis 



--------- -- - ' ----
0 

"ti 
X'<:EFS: BBLOC~.D'NG, NGK MAX8D4.0 BOTTOM GRADING.DWG PROJECT NUMBER:OB.8696 8 

I 
\ 
\ 
\ 

"ti 
" 

\ 
\ 
\ 

I 

~ 
1 

8gse Surface 
Existing Ground 

Comparison Surface 
Eastpond-comblnedFG 

.!21!! 
53854.40 Cu. Yd. 

Elli 
23664.77 Cu. Yd. 

lW 
30189.63 Cu. Yd.<Cut> 

' ' 
Cut Fa¢tor 
1.000 I 

i ' 

fjlf Factor 
1.000 

Cut Cod justed) 
53854.40 Cu. Yd. 

Ol T. JAMES HOUSTON I, 
~ NYS PE NO. 063618 DATE REVISIONS RECORD/DESCRIPTION DRAFTER CHECK APPR UNAIJ!HOROED ALm>ATION OR 
ill t---1-ci:-r------'------f---+-'-· +---!', AOOmON TO TiilS DOCUMENT IS A o !).. VIO!.ATION OF Ti-IE NEW YORK STATE i t--------IC"L.ll;c'--!------------f-----f---'--+----1 EDUCATION LAW. • & 
~ & 

& 

@ 2012 
C.T. MALE ASSOCIATES 

DESIGNED: TJH 

Fill (adjusted) 
23664-. 77 Cu. Yd. 

Net (adjusted) 
30189.63 Cu. Yd.<Cut> 

I AUG 22 Wl2 

PERMIT 

I ~0 AECEllJEO -,. 

p LAN s DEP-HtbiiU!\! 8 : 

CUT·FILL VOLUMES • EAST POND 

FINGER LAKES LPG STORAGE, LLC 
EAST AND WEST BRINE PONDS 

!iiz' , BAR SCALE A 
"' o o 15 JO 60 ~ DRAFTED : MLG TOWN OF READING SCHUYLER COUNTY, N.Y. 

~ Lo-.------- I l~~~I &IA CHECKED : ELY I TJH c. T. MALE AS s OCIA TES v 1 
1 lnoh = 30 ft. PROJ. NO: 08.8696 r_p(i?.;l~ 1-------t • Engineering, Surveying, Architecture & Landseape Arehltecture, P.C. l.Z'.ru@J[Y::::!U 

~ ~ SCALE : 1 "=20' 50 CENTURY HILL DRIVE. LATHAM, NY 12110 ~f1LJfiiil SHEET 1 OF 2 

~'--~~----------~---~--~~----------~------~-----------------------'------------..._----~..L.--~&~---~-----.l-._-1-+..J___J~o~~~E~:A~UG~2~0~,2~0~12....._ ____ 51-B.7-86_.74-00_'_FAX_5•_B.7-88_.72_99----=~::.::~===~=-cD~~~·~N0~:1~2~02~5:.:.i4 



~ 
"' ~ 

ff! 
~ 
0 

i 

! 

I 
I 

I 
' 

I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 

\ 
\ 
\ 
I 
\ 

Base Surf~ 
E.icisting Ground .C.Ompqct1100 Surfg~ 

combinedf9 Qyt 
75144.65 Cu, Yd. .Eil1 !W, 

207543.oo Cu. Yd. 132398.JS Cu. Yd.<Fill> 
Cut fq~ 
r.ooo Eill E'qctm: 

f.OQQ &:ut Cq<tivste<i). 
75144.65 Cu. Yd. fl!! (gdiusted): 

207543,oo cu. Yd. 
' I 

.Net {adilffl!f!$Q. 

' 

6.._~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
1J23S8.3S Cu, Yd.<Fill> 

I 
I 

BAR SCALE 
15 
' 

T, JAMES HOUSTON 
N\'S PE NO, 06361 S DATE 

REVISIONS RECORD/DESCRIPTION 

I 
( 
\ 
\ 

\ 
\ 
\ 

\ 
\ 
\ 
\ 

\ 
\ 
\ 
\ 
\ 

\ 

\ 

( 

\ 
\ 
I 
\ 
\ 
\ 
\ 

\ 
\ 

\ 
\ 
\ 
\ 

/ 

/ 
\ 
\ 
\ 
' \ 
:, . I 
~, \ 
I 
' 

' 
' 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

\ 
\ 

\ \ 
\ 

\ 
\ 
\ 
\~ -.,, 

:1 
.I 

'I 
' I 
I 
' I 

DEslGNED' NGK 

@ 2012 
c.r. MAL~ ASSOC!Arts 

DRAFTED ' NGK 

CHECKED ' ELV / TJH 

PROJ. NO: 08.8696 

SCALE , 1 "~3o' 

DATE 'AUG 20, 2012 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
I 
! 
I 
I 
I 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
I 
I 
I 
I 

··~ ··' 

PERMIT PLANS 

TOWN OF" READING 

C.T. MALE ASSOCIATES 

FINGER LAKES LPG STORAGE, LLC 
EAST AND WEST BRINE PONDS 

Englnee"ng, SU.Vey!ng, .. chltectu•e & Lan ... cape kchlleotu">, P.C. 

50 C£NTlJRy HILL DRIVE, LATHAM, NY 12110 
518,785.7400 "' FAX 518.786,7299 

SCHUYLER COUNTY, N, Y. 

v2 
SHEET 2 OF" 2 

DWG. ND, 12-0254 

( 

PROJECT NUMaCR:oa.s595 

/~ 

I 

\ 
' 



F 



I 
I 
I 
I 
I 
I ATTACHlVIENT F 

I Earthwork Specifications 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
a 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

C.T. MALE ASSOClA TES 
CTMSpec 

FINGER LAKES STORAGE 
EAST & WEST BRJNE PONDS 

SECTION 310000 ·EARTHWORK 

PART 1 - GENERAL 

l.l 

1.2 

RELATED WORK SPECIFIED ELSEWHERE 

A. Site Restoraiion: Section 310 I 0 l. 

B. 

c. 

D. 

A. 

Rock Removal: Sec1ion 312316. 

Topsoil: Section 329120. 

Seeding: Section 329219. 

DEFINITIONS 

The following terms shall have the meanings ascribed to them in this Article. wherever !hey appeal' in this 
Section. 
I. Earth Excavation: The removal of all surface and subsurface material not classified as r<><:k (as 

defined below). 
2. Rock: Limcs1one, sandstone, slklle, granile, and similar maierial in solid beds or masses in its 

original or slrarified position which can be removed only by blasting operations, drilling. wedging. 
or use of pneumatic lools, and boulders with a volume i;reater than 1.0 cu yd. Concrete building 
foundations and concrete slabs, not indicated, with a volume greater 1han 1.0 cu yd shall be 
classified as rock. 

3. 
4. 
5. 

6. 

7. 
8. 

9. 

a. Limestone, sandstone, shale, granite, and similar material in a broken or weathered 
condition which can be removed with an excavator or backhoe equipped with a bucket with 
ripping teeth or any other style bucket shall be classified as earth excavation. 

b. Masoruy building foundations, whether indicated or not, shall be classified as earth 
excavution. 

Subgnide Surface: Surface upon which subbase or topsoil is placed. 
Subbase: Subbase course Type 2 which is placed for access roads. 
Maximum Density: The dry unit weight in pounds per cubic foot of lhc soil at ''Optimum Moisture 
Coment" when detemlined by ASTM D 698 (Standard Proctor). 
Sm1crures: Buildings, footings, foundaticms, retaining walls, slabs, lartks, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below t11e 
ground surface. 
Landscaped Areas: Areas outside of embankments. 
Unauthorized Excavation: 111e removal of material below required elevation indicated on the 
Drawings or beyond lateral dimensions imlicalcd or specified without specific written direction by 
the Engineer. 
Grading Limil Line (Shown on Drawings): Limiis of grading, excavations and filling required for 
1he work of chis contract. Unless specifically noted otherwise. the Grading Limit Linc and 
Contract Limit Line shall be considered the same. 

1.3 SUBM!TTALS 

A. Product Data: 
I. Filter Fabric: Manufacmrer's catalog sheets, specifications, and ins1allation instructions. 
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B. Samples: Submil samples as follows. Take the samples in the presence of1he Director's Representative, 
and submit 10 lhe Engineer the laboratory test results for i;radation, proctors and soundness tests, when 
required. These tests shall be performed in accordance with ASTM standards, shall be performed and 
sib'llM by a certified soils laboratory, and shall be submi11ed ns par! of the original submiual. Al a 
minimum lhe samples taken shall be of the following quantities: 
I. Run.of.Bank Sand & Gravel: 40 - 50 lb. 
2. Subbase Course Type 2: 50 - 60 lb. (Two Samples). 
3. Crushed Stone: 30 lb. (Each Gradation). 

C. Quality Control Subminals: 
l. Excavation Procedure: Submit a lay out drawing or detailed outline of intended excavation 

procedure for the Director's information. This subminal will not relieve 1he Comractor of 
responsibility for the successful performance of intended excavation methods. 

2. Subbase Materials: Name and location of source and the DOT Source Number. lflhe material is 
not being taken from an approved DOT Source the results of the gradation and soundness tests 
performed by an ASTM certified soils lab<>ratory will be required. 

3. Other Aggregates: Name and location of somce and soil laboratory test results. 

1.4 PROJECT CONDITIONS 

A. Cold Weather Requirements: 
I. ex.ca.valion: \Vhcn freezing tempt:ra.lwcs arc anticipated. do not CXC'3.\'3{C lo final required 

elevations for concrete work 1111less concrete can be placed immediately. 
1. Backfilling: lf backfill is being pfoced during freezing temperatures the backfilling operations 

shall be monitored by 1he Engineer and the following procedures shall be followed: 
a. Frozen ground shall be removed in its entirety from beneath the area of fill placement. 
b. The fill material placed shall consist of on-site soils excava1ed from areas of cu1 or 

imported run·of·bailk sand & gravel and shall be free of all frozen chunks th.al exceed four 
inches in size. Material transported lo the project site shall only consist of material 
excava1ed from below the frost depth. 

c. At the end of the work day, the area of fill placement shall be covered with insulated 
blankelS, or left 11npl'01ec1ed. Other means ofproteclion (hay, wood chips, etc.) may also be 
used for protcclion provided it is approved by the Engineer. 

d. Following work day, remove the insulated blankets and/or strip 1he area of all frozen 
material as specified previously. 

e. Upon establishing lhc subgrade elevations, protect the grades with insulalcd blankelS or 
place addilional ma1erial thal will adequately insulate 1he exposed earth surface from frost. 
This additional fill or pro1ective material shall be stripped just prior 10 pouring concrete. 

PART 2 ·PRODUCTS 

2.01 MATERIALS 

A. Run-of· Bank Sand & Gravel: Sound, durable, sand, gravel, stone, or blends of these materfals, free from 
organic and other deleterious materials. Comply with 1he gradation requiremenlS specified below: 

Sieve 
Percent Posslng 

Sieve Size Size oocning (mm) 
4 inch 101.6 100 
No.40 0.425 0-70 
No. 200 0.075 0.15 
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B. Subbase Course Type 2: Stockpiled, crushed ledge rixk or approved blast furnace slag. Comply the 
gradation and material requirements spedfied below: 

c. 

D. 

E. 

Sieve l•erccnt l'asslug 
Slev~ Size Size uneninP Imm) 

2 inch 50.8 100 
1/4 ioch 6.35 25-60 
No.40 0.425 5-40 
No. 200 0.075 0.10 

I. Magnesium Sulfate Soundness Tesr: 20 percent maximum loss by weight afier four test cycles. 
2. Plasticity Index: The p!nsticity index of the material passing the No. 40 mesh sieve shall not 

exceed 5.0. 
3. Elongated Panicles: Nol more than 30 pcrccnl, by weiglil, of the particles retamed on a 112 inch 

sieve shall consist of Oat or elongaled par1icles. A flal or elonga1ed panicle is defined as one 
which has its grea1es1 di1l'ensio11 more than three times ii$ least dimension. 

Suitable Material (l'ill and Backfill): On.site soils excavated from areas of cut. Maximum par1icle size 
shall not exceed 12 inches. NOTE: Material containing cinders, indusuial was1e. sludge, building rubble. 
land fill, mnck, and peal shall be considered unsuitable for till and backfill, except topsoil and organic silt 
m:iy be us<-d as suitable material in landscaped areas provided it is placed in the lop layer of the subgmdc 
surface. 

Rip Rap: Fine, light. Medium or lleavy Stone Filling that complies with DOT Article 620-2.02 for s!One 
filling. 

No. 1 Coarse Asgrega1e: Crushed Slone that co:nplies wid1 material requirements of DOT Article 703-02 
and meets the following grJdation: 

Sieve 
l'erccnt l'assing 

Sieve Size Size oneninP (mn1) 
I inch 25.4 100 

l/2 inch 12.7 90-100 
114 inch 6.35 0-15 

F. No. I A Coarse Aggregate: Crnshed Stone that complies with material requirements of DOT Article 703-
02 and meets the following gradation: 

Sl•VC 
Percent Passing 

Si~\'C Size Size onenino I mm) 
1/2 inch 12.7 100 
Y. inch 6.35 90-100 

118 inch 3.18 0-15 
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G. 

2.2 

A. 

No. 2 Coru"St Aggregate: Crushed S1one that complies wi1h material requirements of DOT Anicle 703-02 
and meets the following gradation: 

Sieve 
l'crccnt l'nssing Sieve Size Sl:t.e oneuln~ (mm) 

1-1/2 inch 38.1 JOO 
1 inch 25.4 90·100 

112 inch 12.7 o.1s 

GEOTECHNICAL FABRJCS 

Filler fabric (Geo Textile) 
I. Drainage and Erosion Control: Propcx 401 & 601, Maccaferri MacTex MX140 & MXJS5, Mirafi 

140N & 160N. Fiberweave 403 & 404 or equivalent 
2. Heavy duty non-woven geo1extile drainage fobric for in.<tallation beneath the texrured 60 mil 

HOPE geomembrane: Miraft \SON (24 oz/SY) or equivalent. ln1erface friction testing shall be 
perfcnned and reported by the General Contractor in accordance with Soction 014529. l. 

PART 3 - EXECUTION 

3.1 

A. 

B. 

3.2 

B. 

c. 

D. 

CLEARING AND GRUBBING 

Clear and grub the site within the Grading Limit Line (GLL) of trees, shrubs, bf\ISb, other prominent 
vegeration, debris, and obsttuctions except for those items indicated to remain. Compktcly remove 
stumps and roots protruding through the ground surface. 

Fill depressions caused by the clearing and grubbing operations in accordance wilh lhe requirements for 
filling and backfilling. unless funher excavation is indicated. 

EXCAVATION 

Excavate eanh as required for the Work. 

Install and n1ainrain all erosion and sedimentation comrols during all eanhwork oper•tions :is specified on 
the Contract Drowings or as directed by local officials. If the erosion and sedimentation CQntrols specified 
by the local officials arc more stringeot 1han those specified on the Contract Drawings contact the 
Engineer. 

Maintain sides and slopes of excavations in a safe condition until completion of backfilling. Comply with 
Code of federal Regulations Title 29 - labor, Part 1926 (OSHA). 
I. Trenches: Deposit excavated m:nerial on one side of trench only. Trim banks of excavated 

n1aterial to prevent cave-ins and prevent material from falling or sliding in10 trench. Keep a clear 
footw:iy be1ween excavated material and trench edge. Maintain areas to allow free drainage of 
surface v;ater. 

Stockpile excavated materials classified as suitable material where directed, until required for fill. Place, 
grade, and shape s1ockpiles for proper drainage as approved by 1hc Engineer. 
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E. 

F. 

G. 

H. 

I. 

J. 

3.3 

A. 

B. 

c. 

D. 

3.4 

A. 

D. 

c. 

Excavation for Structures: Conform co cleva1ions, Jines, and limits indicated. Excavate to a vertical 
tolerance of plus or minus I inch. Extend excava1ion a sufficient lateral distance to provide clearance 10 
execute the Work. 

Pipe Trenches and/or Bell and Spigot Pipe Trenches: Open only enough trench length to facilitate laying 
pipe sections. Unless otherwise indicated on the Drawings, excavate lrenches approximately 24 inches 
wide plus 1ne outside pipe diameter, equally divided on each side of pipe centerline. Cul trenches to cros. 
section, elevation, profile, line, and grade indicated. Accurately grade and shape trench bottom for 
uniform bearing of pipe. 
I. Trench in Rock: Excavate an additional 6 inches below bottom of pipe for pipe bedding material. 

Piping (other 1han Bell and Spigot): Provide sufficient uench width for installation and to accommotfote 
special backfill when specified. 

Open Swales: Cut Swales lo cross section< and grades indicated. 

Unauthori~ed Excavations: Unless otherwise direc1ed, backfill unauthorized excavation with compacted 
suitable malerial. 

Notify the Engineer upon completion of excavation operations. Do not proceed with the Work until the 
excavation is inspected and approved. Inspection of 1he excavation by the Engineer will be made on 3 
working days notice. 

DEWATERING 

Prevent surface and subsurface water from Oowing into excavations and rronches and from lloocling 1he 
'ice and surrounding area. 

Do not allow water to accumulate in excavations or trenches. Remove warer from all excavations 
immediately lo prevent softening of excavation bottoms and soil changes detrimcnl:ll to the stabiliiy of 
subgrade. Furnish and maintain pumps, sumps, suction and discharge piping systems, and other system 
components ne<:essary to convey the waler away from the Site until underdrain system is completed and 
operational. 

Convey water removed from excavations, and rain water, to collecting or run·off area. Cut and maintain 
temporary drainage ditches and provide olhcr necessary diversions outside excava1ion limits. Do not use 
trench excavations a.s temporary drainage ditches. 

Provide temporary controls to restrict the velocity of discharged water as ne<:essary to prevent erosion and 
siltation of receiving areas. 

PLACING FILTER FABRIC 

Plocc •nd overlap filter fabric in accordance with the manufacturer's installation instructions, unless 
otherwise show11. 

Cover tears and other damaged areas with additional filler fabric layer extending 3 feet beyond the 
damage. 

Do not permit traffic or construction equipment directly on filter fobric. 

JUNE2012 08.8696 
310000-5 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

C.T. MALE ASSOCIATES 
CTMSpec 

FINGER LAKES STORAGE 
E1\ST & WEST BRINE PONDS 

3.5 

A. 

B. 

c. 

D. 

E. 

PLACING FILL AND BACKFILL 

Surface Preparation of Fill Areas: Strip topsoil, remaining vegetation, and oilier deleterious ma1erials 
prior 10 placement of fill. Prior 10 placement of fill, smooth out and compact areas where whet! rulting 
has occurred due to stripping or earthwork operations. 

Excavations: Backfill as promptly as practicable, but only afler approval by the Engineer. 

Place backfill and fill m:1tcrials in layers ne>t more lhan 12 inche< 1hick in loose d"pth unless otherwise 
specified. Before compaction. mois1en or aerate each layer as necessary to facilitate compaction to the 
required density. Do not plocc backfill or fill material e>n surfaces that arc muddy. frozen, or covered with 
ice. Do not use material colllaining rocks over four inches in diame1er. 
I. For Open Graded StonciClean Stone (No. l crushed stone. No. 2 crushed Slone, e1c.) with 

thickness in excess of six inches: Material must be wrapped in separation fabric. 

Prevent wedging ac1ion of backfill against suucrures by placing backfill uniformly around struclure to 
approximately same elevation in each layer. 

Plastic Pipe in Trenches: Place cushion material a minimum of six inches deep under pipe, 12 inches on 
both sides, and 12 inches above top of pipe. Complete balance of backfill as specified. 

3.6 COMPACTION 

A. 

B. 

3.7 

/\. 

B. 

All materials with exception of open graded stone (No. I crushed s1one, No. 2 crushed stone, etc.): 
I. Compact each layer of fill ancl backfill to 95 percent of the material's maximum dry density and at 

a moisture content at or wilhin three percent below the optimum moisture content as dctcnnined by 
ASTM D 698 (Standard Proctor). 

2. If a C()mpacted layer fails to meet the specified percentage of maximum density, the layer will be 
re-compacted and retested. If compaction cannot be achieved the material/layer will be removed 
and replaced. No additional material may be placed over a compacted layer until the specified 
density is achieved 

Open graded Stone (No. 1 crushed sle>nc, etc): Place material in maximum twelve inch lifts. Each lift 
shall be raked smooth and compacted through several passes of a walk behind vibratory roller. 
Compaction Testing is!!!!! required. 

GRADING 

Rough Grading: Trim and grade area within the GrJJing Limit Linc and excavations outside 1he limit 
line, required by this Contract, lo a Jovel of four inches below the finished grades i11dicated unless 
otherwise specified herein or where greater depths are indicated. Provide smooth unifo1m t.rnnsition 10 
adjacent areas. 

Finish Grading: Finish surfaces free from irregular surface changes. and as follows: 
I. Grassed Areas: Finish areas to receive topsoil to wi1hin l inch above or below lhe required 

subi;rade surface elevations. 
2. Roads: Place and compact subbase material as specified. Shape surface of areos to required line, 

grade and cross section. with Ille finish surface not more than 1/2 inch above or below the required 
subbase elevation. 
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c. 

D. 

3.8 

A. 

B. 

3.9 

A. 

3.10 

A. 

Spread appre>ved topsoil direcdy upon pn:pared subgradc surface to a depth measuring 4 inches after 
natural settlement of the topsoil hos occurred in areas le> be seeded or te> receive sod. Ploce to gn:ater 
depth when necessary te> adjust grades to required clcva1ions. 
I. Approved existing topsoil witbin the Grading limit line may be used. Provide additional topsoil 

from outside sources as required. 

Finish topsoil surface free of depressions which will trap water, free of stones over I inch in any 
dimension, and free of debris. 

RESTORATION 

Restore roads. lawns, and other e~terior surfaces damaged during perfonnance of the Work to match the 
appearance and performance of existing corresponding surfaces as clo'°IY as practicable. 

Te>pse>il and seed or se>d damaged lawn areas outside lhc GLL and new lawn areas inside rhe GLL. Water 
... , required until physical completion of the Work. 

DISPOSAL Of EXCESS AND UNSUITABLE MATERIALS 

Transport excess and unsuitable ma1erials, including malerials rosuhing from clearing and grubbing and 
reme>val of existing improvements, 10 spoil areos on Cliont property designated by the Client, and Llispe>sc 
of such m::>.trrials as directed. 

FIELD QUALITY CONTROL 

Compaction Testing: Compaction testing will be performed by the Engineer to ascenain the compacred 
density of the fill and backfill materials. Compaclion tesring will be perfonned e>n a frcqu"nt basis to 
ascertain rhat the compactie>n specification is being met. If a compacted layer fails lo meet rhe specified 
percentage of maximum density, !he layer shall be re-compacted and will be retested. No additional 
material may be placed over a compacred layer until tlte specified density is achieved. 

3.11 PRo·rECTlON 

A. Protect graded areas from traffic and erosie>n, and keep rhem free of trash and debris. 

END OF SECTION 310000 
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Locations of Sand at West Pond Site 
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Locations Encountering Sand at West Brine Pond Site 

.. -;; 
El<.is!lng Ground~ ~ Pr opgsed,Gsound , 

- - . ~ . 
' - .... . 

' 
}l)ves'triated 

. 
~ Thickness of • 

Surface Elevatio·n:& 1·\Surraee ElevatiOn> 
Def?th to Top of 

Soll Description f:lelght of 
Rem<1r~s Location 1' Layer (feet) Layer (f~et) Embankment (feet[ I~ 

~ ' {feet} ·11e~ti- . . . .. - !"- -

$82012-15 993.2 1014 9 0.5 Fine SAND, trace to little silt 45 (east) 

$82012.·20 1007.64 999 4 7 
Fine to Medium SAND, little silt, trace gravel, grading to fine 45 (east), 27 (north), Nearly all removed during 

SAND, little coarse sand and gravel at 10' :11 lsouth) excavation 

SBW12-28 986.23 986.23 3.5 12 
Fine to Medium SANO, Some Silt & Gravel, frequent rock Sl (east} Outside limlts of work 

fragments, grading to little silt at 10' 

S62012·29 988.7 988.7 8.S 15 
Fine to Medium SAND, Some Gravel, little silt, grading to no 

49 (east) Outside limits of work 
gravel at 15', little coarse sand and gravel at 20' 

SB2012-3S 990.4 990.4 8.5 s Fine to Coarse SAND, Some Silt, little gravel 47 (north) Outside limits of work 

582012-37 1000.8 1000.8 11.2 l Fine to Co;irse SAND, little silt 37 (south) Outside limits of work 

SB2012-38 993.6 993.6 4 >8 Fine to Medium SAND, little silt & gravel 47 (east) Outside limits of work 

582012-39 992.5 992.5 8 >6 Fine to Coarse SANO, little to Some Silt, little gravel 48 (east) Outside limits of work 

TP2012·1 1026.86 1036 3 5 Fine to Coarse SANO, Some Gravel & Silt, occasional cobbles 11 (north) 

TP2012·2 1018.07 1025 s 3 
Fine to Meclium SAND, Some Silt, little gravel, occasional 

20 (north) 
cobbles 

~ ~ ~ ,~ ~ ' - ·,;; 
~ ~ !:'. -~~ -·-~ 

~ - tr.~ •(;;' - .?"°·~ .T-~ .•- --:: --;:" • l 't (nc:>rfh}, 11 , ,completely removed'during -""' .. i102!i\8l J.bQ)l •. 'M di ~SANDf"~ ~1';,~;Gi -1 ~ . ~,1' boje"' JF1201·2-3 'it c. .2 IDne to,;. e ~~ ~me 1 t• rave , .o,~as1ona ifO s ~· ' ' I ~; .. 1"C- .:.!! :.i.;; " ,'-' . .:l:~'. - .--· (soutii)1 f -~ texcaxatlon -
;:~~ ~~ r~~- '",.. = -

[ ··:~~::~~ jj ~~ -L~ Eif t~S~'IDt"lllful~,F~iiik~J?.IQ!:qis1ona~ :i~Q.Iffil~fi;; tO:rnP'letel,vfre'ffio'VeCl'dutJng W,2012!4? 'J;Q.i§!16• ~ . i~ 
lo • E: ·e~Y.iitiOIJ - ·' .~-'~~- ~ ,_ ~·~ 

~~-- ~ ~ ~oli!'ilei;l'q~,,... c~~ _.._,;1{so.\!:tol .,....,....,. r- ~-- r.rr~ rFiQe'i~O)'rt1e'ifltfm,~)~:1:r9fsomf GravelJ,1Ittie;~llt7,ffecjuentf ' r 2tt!noftti)'ffei<~ 1;<:oms1~te~·rem~Urrni TP2012-S) ., 101s!'ss· 1002 3.!i 3l5 
- . - ' . -~ '"'--"' -- -~ . ' t\,. . "" . . , .. cobbles:- . . . 'south) eK~avation 

TP2012·7 1016.29 1026 8 6 
Fine to Medium SAND, Some Gravel, little to Some Silt, 

23 (south) 
freauent cobbles 

TP2012·8 997.83 1011 3 8 Fine to Medium Sand & Gravel, little silt, occasional cobbles 48 (north), 45 (east) 

TP2012·9 1004.82 1036 4 9 
Fine to Medium SANO, Some Gravel, little silt, frequent 

cobbles 
38 (north) 



H 



ATTACHMENT H 

NAVFAC Design IV1anual 7.1 
Figures3 & 7 
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ATTACHMENT I 

Stability Analysis - Pipe Trench 
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A TT ACHJVIENT I 

West Pond Site - Embankment Stability Analysis 
with Sand Layer and Varying Internal Angles of Friction 
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ATTACHIVIENT K 

West Pond Site - Ravine Stability Analysis 
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ATIACHMENTL 

Groundwater Monitoring Well Tables & Installation Logs 



Monttortng Well ID MW/SB 2012·1 MW/SB 2012-la 

lnstallallon Oa1e 2121/2012 412312012 

Approximate Ground S~rface Elevallon (feel) 845.6 844.85 

Approxlm.ta Top of PVC Riser Etevat;on lfeet) 847A 848.67 

Appro>hnate To1al Depth of Monitoring Well 
25 12 f<etbns• 

Aj>proxlmate Depth to Top of Screen fleet 
20 7 bQSI 

Length of Screen lfee1) 5 s 
Aj>proxlmale Depth to Top of Fiiler Pack (f .. 1 

15 5.1 ""•' 
Aj>proxlmole Thickness of Fiiter Pock (feat) 10 6 .9 

Type of S..al Above Fiiier Pac~ Bentonite Bel'itonite 

Approximate Depth to Groundwater 
7.73on511112 10.0S on 513/12 feat below top of PVC riser) 

Son Lilholo9)' In Screened Interval Bedrock ~lll &Clay 

Monllorlng Well ID 
MW/SB 2012·24 MW/$8 2012·25 

Jnstall:Jtfon Date 4119·2012012 4123·2•12012 

Approximate GrQ"1nd Surface Etav~tlon (foot) 812.78 811.34 

Appro•lmoto Top of PVC Riser Elevation (feel) 81•.60 813.90 

Approximate To1.al Depth of MonitorlngWeU 
41 38.2 (feet bgs) 

Approximate Depth to Top of Scroen (feet 
31 28.2 b-) 

Length of Screen !leeo 10 10 

Approximate Oeplh lo Top of Finer Pock (feat 
13.7 12.2 bgsl 

Approxlnlilte Thicf<nt!ss of Fiiter Pack (feet) 27.3 26 

Type of Seal Above Fiiier Pack 6enlonite Benton!la 

Approximate Depth to Groundwater 8.92 on 513112 6.85 on 514112 feet below top of PVC riser) 

Soll Lllllology in Screened lnlerval Glacial Till Glacial TllUBroken Bedrock Interface 

MONITORING WELL S\JMMARY 
EAST BRINE PONO 

FINGER LAKES LPG STORAGE 
TOWN OF READING, SCHUYLER COUNTY 

MW/SB 2012·8 MW/SB 2012·10 

212112012 2/1412012 

819.6 an.o 

822.1 834.7 

20 35 

15 30 

5 5 

14.5 24.7 

5.5 10.3 

Benlonlle Ben1ortite 

3.98 on 514112 12.28on 514112 

Glac;a1 Till/Broken Bedrock Interface Bedrock. 

MW/SB 2012·30 MW/SB 2012·31 

6118·1912012 6119-2012012 

821.53 8l0.48 

824.53 813.48 

35 33 

30 28 

5 5 

12 3 

17 30 

eenlon•te Benton!te 

4.5 on 713112 6.7 on 713112 

Glacial Till Glacial Tiil 

Page 1 of2 

MW/SB 2012·10a MWISB 2012·22 MW/SB 2012·23 

412012012 411812012 411912012 

831.8 850.99 851.10 

834.54 $54.09 854.38 

15 30 25 

10 25 20 

5 s s 

8.4 23 17.9 

6.6 7 7.1 

Sentonita Bentonite Benlonile 

7.30on 513112 12.52 Oil 514/IZ 13.78 on 514112 

Glacial Ti!I Glacial Till/Broken Bedrock lnleflace Glacial Till/Broken Bedrock Interface 

MW/SB 2012.;iz MW/SB 2012·33 

6120·2212012 6125·26/2012 

820.51 812.44 

824.01 813 94 

535 •2 

33.5 37 

20 5 

12 s 

41.S 37 

Benlonile Elentoni1e 

5.7 on 713112 1.3 on 713112 

Glacial TllllBtoken 8odrocl: Interface Glacial Till/Broken Bedrock lriterface 



Monl!o<ln9 W•ll 10 MWISB 2011.·19 MWISB 2012·t9a 

tnst~ll~tlon Oite 212212012 412712012 

Approxm..at• Ground Surfac• 
1,0326 1.032.5 

Ele•aUoo (! .. ti 
Appro•lmllte Top of PVC Rlsor 

1.034.3 1.034.6 Elo¥&UO<I lleoll 
Approximate Teal Oop1h ot 

37 5 15 rt.on.Hor'"" Woll (foot ""•I 
Aj>proxlmal• lloplh lo Top cl 

325 10 Scrun (1111 ~I 

LM.lilllh of Scr•en (fHt) 5 5 

Appro<lm•I• Doplh to Top cl Fiiter 
27 79 Pack (f .. t bosl 

Appro-.tmate Thickness of Fiiter 
10.s 7 .1 

Pack lfeoll 

TJ'l)O of SHI Abovo Fiiier Pock Bsntonite BenlOnlta 

ApP"OXlrrwitl D•plh lo 
Groundwattr 5 62 on 511112 11 .44 on51tl12 
feet b•low 1""" of PVC rlset\ 

SoU lithology in Screened lntervat Gtaciat TiWBroken BedroGk lnta-rfaee Sill&Clay 

Monllorlng Wen ID MW/SB 2012·29 MWISB 2012·34 

h•~1aJlit1ion Datt 4130/2012 6/:!E-2 712012 

Approltimate Gro\lncl Surface 
988 7 1,001 41 

Elev•llon lll>Cltl 

Appro.1tim1tc Top of PVC Riser 
991 40 1,004 91 

El"'1ollon (footl 

Approxlnuto Total Otplh of 
43 37 Monitorinn wen (feot bg.s) 

.ApproklmoU• O•pth to Top or 
33 32 

S.-•<n (IHt ba•l 

Length af Scroon (fccll 10 5 

App<oxlmate Dop!ll to Top of fll!J:r 
5 3 Pack ffHI bas\ 

APi>foldm;rtc Thtekrtos.s or Fiiter 
28 34 Potk !IHU 

Typ~ ol Stal AbOYO Flllor Paek B~r\tonde BQr\lonae 

Approalm;rta Oopth to 
Groondwa.ter 7 61 Dn 511/12 7.9 on 713112 
feet b•fow loD of PVC rls•r) 

SoU Llthology tn Seretnll!d fr.terv:at Gladaf Till/Broken Bedrock Interface Glaelal TiDIBroken Bedrock fnlerface 

MONITORING WELL SUMMARY 
WEST BRINE POND 

FINGER LAKES LPG STORAGE 
TOWN OF READING, SCHUYLER COUNTY 

MW158 2012-20 MWISB 2012·20a 

2/l4/20 12 4127/~12 

1.007 64 1,007.5 

1,(109.82 1.009.3 

26 15 

21 10 

5 5 

205 7 .7 

5.5 7.3 

81K1loni11 8entonite 

D<Y on 2~112 12.38 on S/1112 

G&aci:i1 Till/Broken Bedrodt. fnlerface Sin & Clay 

MWISB 2012-35 MW/Sil 2012·36 

612812012 71312012 

li87 40 1.019 44 

990 40 1,022.44 

37 I 35 

32 30 

5, 5 

3 18 

34 1 17 

81:n1oni\f: Ben.tonlte 

4 9 on 113112 Nol Mell$Ure4 

Gtac'-11 iirllBrokon Bedrock lritectace Glacial Till/Broken Sedrotk lrnerface 

Page 2 012 

MWISB 2012·26 MWISB 2012..21 MW/$8 2012·28 

4124-412512012 412!12012 4/:!E/2012 

1,0J4.95 1,()41.51 ~-23 

1,037.25 1,043.27 !le9.16 

35 26 32.7 

30 21 22.7 

5 5 10 

27.7 18 48 

7.3 8 27 9 

Ben10llile Benronlte eento!\ite 

1 1 .JO on 511112 13.95 on 511112 6. 11 on 511112 

Gt.ac.ial TiSll8rokQn Be<lto~ Interface G~cla1 TilVBroken Bedrock Interface GliKial TI!l/6TOk$n eedt6Cl.: tntetfaee 

MWISB 2012·37 MW/SB 2012.38 MW/SB 2012"39 

6129-7/Z/2012 15128~012 612812012 

999.31 990 59 989 55 

1.000 81 993 59 992 .55 

34 t D 13 

29 5 8 

5 s 5 

3 3 7 

31 1 6 

Seolonite kr\tonite Bentonho 

12.4 on 713112 !j 1 °" 7/3112 1.1on713112 

Glaclal il!LIBtoken Sedrocit lnteff;ca 
Fino 10 Coarse Sat1d, ttace gllt & Flne to Coarss Sand, little to Some 

gravel Sill. Hille gravel 
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C.T. MALE ASSOCIATES 

(&l~l@il 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB2012·32 
ElEV.: t820.51 fl DATUM: NAVD88 

t;i)~~ 
START DATE: 0612012012 FINISH DATE: 0612212012 
SHEET 1 OF 2 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: East Pond Site, Reading Center, NY CTM OBSERVER: R. Smaka 

g SAMPLE BLOWS ON SAMPLER ,.. 
Ct:. .... SAMPLE CLASSIFICATION NOTES :c > 

:;: .... 0 
Q. <..> .... I!: NO. N 

w 
Q Ol'S 6112 1211e 1812• a: 

Note 1: Upon completion of 
$82012·32, a 9roundwater 
monitoring well was Installed. 
See monitoring well 

s 
installation log 'MW2012·32' 
or welt installation dela!ls. 

/ 1 9 13 17 21 30 1.8' Srown SILT, illlle (Jay, trace coarse sand & gravel (Moist) 

Oitoist . Comoacn t8.5' 

10 

/ 2 26 27 40 36 67 1.9' GL .. CIAL TIU.: Brown Sil T & fine SANO, liWe embedded 

coarse sand & gravel, trace day. frequent cobble 

fragments (Moist) 

15 

/ 3 25 50 SM11' - 100• 1.5' · grades Sonie Siii 
-

20 

L 4 31 38 30 """·z 68 1.5' .. grades SILT, Some fine Sand, lilUe clay. wea1hered 

rock fragment seam :t21.0' • 21.3' 

25 
......-::: 5 40 5t\'0.)' - - 100• 1.6' • grades & fine SANO 

30 -
N • NO. OF BLOWS TO ORtVE 2" SAMPLER 12• WITH A 140 LB. WT. FALLING 30• PER BLOW GROUNDWATER LEVEL 

ORIU.ING CONTRACTOR: SJB Services, Inc. 0-"l!. """ e.Mme. S1.i.e1uv.nou 
TIUf 

ORIU. RIG TYPE: CME SSO·X rubber tired ATV rtg .,, . ... ... E08 

METHOD OF INVESTIGATION: 4-1/4--!ru:fl ho!tow stem augers with automatic safely hammer. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN 
PURPOSES. IT IS MAOE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN GOOD FA!TH, Bl,IT IS SAMPLE CLASSIFICATION BY: 
NOT llfTENOED AS A SU8STITUTE FOR INVESTIGATIONS, INTERPRETATION OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T. Morgan 

Rev. 61\0r2011 
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C.T. MALE ASSOCIATES 

l&]~~ 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB2012-30 
ElEV.: ~821.53 ft DATUM: NAVO$ 

ki]~~ START DATE: 0611812012 FINISH DATE: 0611912012 
SHEET 1 OF 2 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: East Pond Sile, Reading Center, NY CTM OBSERVER: R. Smaka 

SAMPLE BLOWS ON SAMPLER 

~ >-.. ... SAMPLE CLASSIFICATION NOTES ;c i5 t: w ... u ... I!: NO. 
w 

c 0.'6 6112 12/16 16124 N ct: 

Note 1: Hole abandoned and 
!offset 8' east of original . location upon encountering 
augerretoso: @ 12.5'. 

5 

/ 1 7 10 14 17 24 1.9' Brown SILT. little to Some Clay. trace fine sand {Moist) Note 2: Upon comJ>'efion of 
582012-30. a grovndwater 
monitoring well was installed. 
See monitoring v.-e!I 

10 
nslallation la<; 'MW2012·30' 
or Y1ell lnst:J.llal!on detalls. 

/ 2 14 24 31 50..1()4' 55 2.0' - grades Huie clay. ttace IO !!tile ooarse sand a gm"ll 

IMoisl - Stiff to Hardi t13.5' 

15 

/ 3 22 31 50 WI0.<4' 81 1.8' GLACIAL TILL: Gray SILT, liltte lo Some embedded 

coarse Sand & Gravat lilUe clay. occasional rock 
lra9ments (Moist) 

20 
- 4 !OI0.4' - - - 100+ (),J' - hl9hly v~athered BOUlOER l•agments 

25 
~ $ ~'O.t' - - - 100+ 0.1' - eobble fragments 

22 

N = NO. OF BLOWS TO ORIVE 2" SAMPLER 12"' WITH A 140 LB. WT. FALLING 30· PER BLOW GROUNDWATER LEVEL 

ORILLING CONTRACTOR: SJB Services, Inc. ""'" '""' "'""" 
$t.681utA net1 

l'l~lf 

DRILL RIG TYPE: CME 550-X rubber tired ATV rig 

METHOD OF INVESTIGATION: 4-114-ineh hollow stem augers wilh automa~c safety hammer. 

TI-IE SUBSURFACE INFORMATtON SHOWN HEREON WAS OBTAINEO FOR C.T. MAlE DESIGN 
PURPOSES. IT IS MAOE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN GOOO FAITH, BUT IS SAMPLE CLASSIFICATION BY 
NOT INTENOEO AS A SUBSTITlJTE FOR INVESTIGATIONS. INTERPRETATION OR JUDGMENT Of 
SUCH AUTHORIZED USERS. T. Morgan 

Rev. 611012{)11 
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C.T. MALE ASSOCIATES 

l&]~l@il 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB2012.JO 
ELEV.: !:&21.53 ft DATUM: NAVD88 

~~~ 
START DATE: 06/18!2012 FINISH DATE: 0611912012 
SHEET 2 OF 2 

PROJECT: Proposed East & Wesl Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: East Pond Sile, Reading Center. NY CTM OBSERVER: R.Smaka 

~ 
SAMPLE BLOWS ON SAMPLER ,.. 

"' w SAMPLE CLASSIFICATION NOTES :i:: > 
Ii: "" 0 

0.. I.I 
~ I= NO. N 

w 
Q 016 

"'' l 
1211& 1et24 "' ..=:;.. 6 51).'0 l ' - 100+ 0.1· Gl.ACIAL TILL: Gray SILT, $OITI$ embedded coat$<! Sand vote , : Hele ~~oiled alld 

& G<avet. lolfle day, lrequ<1nl cobble/rock ftagmell!$ (Moist ortwt 8' east ol origjntll 

~"°" upon encounlering 
auger refusal @ 12.5'. 

35 (Moist - V""f Compact) 
7 5010 - - - 100+ NR End of Boring @ 35' Note 2: Upon oomple1ion of 

(Sampler Refusal) SB2012-30, a grouoowaler 
)"nOnitoring well was insta!ted. 
See monitoring W1!ll 

40 
ns1>111a11on log 'MW2012·311' 

- "or i,vetl installation details. 

45 -

50 -

55 -

60 -
N • NO. OF BLOWS TO ORIVE 2• SAMPLER 12" WITH A 140 LB. WT. FALLING 30" PER BLOW GROUNDWATER LEVEL 

..... ...... CA$><O 
............. 

ORILLING CONTRACTOR; SJB Servials, Inc. -
ORIU RIG 'TYPE; CME SSQ.X rubber Ire~"" 

METHOD OF INVESTIGATION: 4-1/4~ncn nollow s1'>ln au~tS with autama~c safoty hammer. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAlNED FOR C.T. MALE DESIGN 
PURPOSES. IT IS MADE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY liAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED tN GOOD FAITH, BUT IS ~AP1.E CLASSIFICATION BY: 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATIONS, INTERPRETATION OR JUDGMENT OF SUCH 

T. Morgan AUTHORIZED USERS. 

Rev. 6110/2011 



C.T. MALE ASSOCIATES 

[&]~l@il 
SUBSURFACE EXPLORATION LOG 

BORING NO.: $92012·31 
ELEV.: :1:$10A8 f\ DATUM: NAV088 

~~~ 
START DATE: 0611912012 FINISH DATE: 06/20/2012 
SHEET 1 OF 2 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: East Pond Site, Reading Center, NY CTM OBSERVER: R. Smaka 

SAMPL£ BLOWS ON SAMPLER 
Ii !::: .., SAMPLE CLASSIFICATION NOTES i!: > ..... 0 ... a.. <.J .., 

I== "' 0 NO. 0/6 til12 12116 18124 N a: 
Note 1: Upon (Otnplellon OI 
ls92012-31. a groundwaler 
monitoring well was installed. 
See monitoring well 

5 
inslallallon 109 'MW20l2-31' 
fo< well lnslallaijon delaHs. 

/ 1 9 \4 15 22 29 \ ,8' Brown SILT. Some Clay, litlle (Oarse sand & gravel 
(f111oist) 

{Moist· Hard) t8.5' 

10 

lL 2 12 25 so $0/0.2' 75 1.S' GLACIAL TILL: Sr<>1vn SILT, llLUe embe<lded ooarss sand 
& gravel, trace 10 lillle <:Jay (Moisl) 

15 __.,,, 3 32 5M).:)' - - 100+ 1.S' • orades Gray. little fine sand. occasional cobtlte 
fragments 

20 

--=- 4 44 SO,'(),)' - - \00+ 1.li' · gracles !Hlle lo Some $mbeddsd <:<>arse Sand & Gravel 

25 --- s 51M>.I' - - - 100+ 0.1' · oobble fragmenlS 

~ 

N = NO. OF 6lOWS TO DRIVE 2" SAMPLER 12" WITH A 140 lB. WT. FAlLING 30· PER BlOW GROUNDWATER LEVEL 

ORllllNG CONTRACTOR: SJB Services, Inc. ..,.. ~EVE~ CASl!fG STAl)IUU\liON 
t•~E 

ORILl RIG TYPE: CME 551).X tv~r ijre<I A TV ~g 

METHOD OF INVESTIGATION: 4-1/4-ineh hOllOw stem augers with automatic safely hammer. 

TI-IE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MAlE OESIGN 
PURPOSES. IT IS MADE AVAILABLE TO AlfTHORIZEO USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAl\.ABLE TO C. T, MALE. IT IS PRESENTEO IN GOOD FAITH. BUT IS SAMPLE CLASSIFICATION ev: 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATIONS, INTERPRETATION OR JUOGMEl'IT OF 
SUCH AUTHORIZEO USERS. T. Morgan 

Rev. 611012011 
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C .T. MALE ASSOCIATES 

f&J~l@l) 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB21>12·31 
ELEV.: !:81°'48 f1 DATIJM: NAVDBB 

~~~ 
START DATE: 06M8/Z012 l'IN ISH DA TE: Oi l1912012 
SHEET 2 OF 2 

PROJECT: Proposed Easl & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: East Pond Site, Reading Center, NY CTM OBSERVER: R.Smaka 

~ 
SAMPLE BLOWS ON SAMPLER 

>-

"' ... SAMPLE CLASSIFICATION NOTES 
~ w 6 

~ 
u 

~ 

NO. N "' 0 M; fii12 1:!118 18124 "' -=- 6 501) 1 - - 100+ 0 .1' GLACIAL TILL: Gtay Sil T, &tile to Some oll\bedded ..,1e 1: llp<ln compfel!Qn ol 

"""""'Sand & Gr:N@I, trac:e io lltlo clay. cccasioflal >82012·31, .. 9'-

- fnlom6nls {Mol$t) 
monllering wd was lnstaled. 

7 500 - - 100• NR 1"- (MOl$t • v ery Compact) / See monl1oring wed 

35 En~ or Bonng @ 33' 
Nlal•ar10n 1og 'MW2012·l 1' 

- (Sampler Refusal) 
ffor well installation (le.tails. 

~ 

45 -

so -

55 -

60 -
N = NO. OF BLOWS TO ORlVE 2· SAMPLER 12· WITH A 140 LB. WT. FAl llNG 30" PER BLOW GROUNDWATER LEVEL 

ORlll lNG CONTRACTOR: SJB Seivices, Inc. .... ... ,,., ~ STA81Wi'TOll , ... 
ORILl RIG TYPE: CME 550-X rullber llfed rig 

METHOD OF INVESTIGATION: 4-114-lnch hollow slem augers wilh 1tulomal:ic safety hammar. 

THE SUBSURFACE INFORMATION SliOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN 
PURPOSES. IT IS MADE AVAILABLE TO AUTHORIZ6.0 USERS DNL Y THAT THEY MAV HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN GOOD FAITH, BUT IS SAMPLE CLJ\SSIFICATION BY· 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATIONS, INTERPRETATION OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T. Morgan 

Rev. 6110/2011 



I 
I 
I 
I 
' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

C.T. MALE ASSOCIATES 

l&J~[@i] 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB2012·32 
ELEV.: !S20.51 ft DATUM: NAVD88 

~~~ 
START DATE: 0$/2012012 FINISH OAT£: 0612212012 
SHEET 2 OF 2 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: East Pond Sile, Reading Center. NY CTM OBSERVER: R. Smaka 

- SAMPLE BLOWS ON SAMPLER 

~ 
,. 
0: 

:i:: ~ SAMPLE CLASSIFICATION NOTES 
~ w 0 .. 0.. w w ;?: w 
Q NO. 016 6112 12118 1812·~ N "' ,_...... 6 S0.'0.1' - - - 100• NR "ote 1: Upon completion of 

;B2012·32. a groundwalar 
monitoring wa!I was Installed. 
See mon!toilng wen 

35 
Installation log 'MW2012·32' 
for wetl in!>ta11at.ion details. 

~ 
7 7 6 9 ~."0.A' 15 u· Gray SILT & ClAY. trace fine sand & gravel. occasional 

cobble fragments 

40 

- 8 S0.'0.1' - - - 100• 0.1' GlACIAL TILL: Gray SILT, lillle embedded coarse sand 
& gravel, lraoe to litUe day (t11\oisl) 

45 
9 !oO.O - - - l()()+ NR 

so (Moist • Very Compaci) 
10 .... - - - 100• NR End ol Boring @ 50' 

(Samplor Refusal) 

~ 

~ 

N = NO. OF BLOWS TO ORIVE 2" SAMPLER 12" WITH A 14() LB. WT. FALLING 30" PER BLOW GROUNDWATER LEVEL 

DRlll.ING CONTRACTOR: SJB Sel'ic<es. lne. OATE '''"" """''° 
$'fMUUZ4.110!'1 

11\1; 

DRILL RIG TYPE: CME 550·X l\lbber !Ired tlg ~e >9' •f EOS 

METHOO OF INVESTIGATION: 4°1/4°inch h0Uov1 stem augers \v\lll automatic safety hammer. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE OESIGN 
PURPOSES. IT IS MADE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED n1 GOOO FAITH. BUT IS SAA~PLE CLASS!FICATIOI< BY: 
NOT INTENDED AS A SUSSTITUTE FOR INVESTIGATIONS. INTERPRETATION OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T. Morgan 

Rev. 6110/Z011 
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C.T. MALE ASSOCIATES 

~~l@i) 
SUBSURFACE EXPLORATION LOG 

BORING NO.: 582012·33 
ELEV.: 1812.44 fl DATUM: NAV088 

~~~ 
START DATE: 0612512012 FINISH DATE: 06/2612012 
SHEET 1 OF 2 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: East Pond Sile, Reading Center. NY CTM OBSERVER: R. Smaka 

SAMPlE BLOWS ON SAMPLER 

~ 
,_ 
a: 
"' SAMPLE CLASSIFICATION NOTES :i: > .... .., 8 ... ... ... 

~ NO. 
~ 

0 0.6 Gl12 12118 18124 N "' 
Nole 1: Upon oompfellon of 
SB2012·33. a 9""'"dwate• 
mon1torln9 well was installed . . 
See monitorino vre{J 

5 
installation loq 'MW2012·33' 
for we!I installallon details. 

/ 1 4 8 8 12 16 ur Brown SILT, little to Some Clay. trace fine sand (Moist) 

•Moist- Stjm .e.s· 
10 

/ 2 1 12 17 19 29 1.9' Brown SILT. lltUe day & ooarse sand & gravel. cobble 
rragmenls (Mols!) 

t~1oist. Firm' ' ~13.5' 

15 
!.....- 3 50 5011JI' - - 100• 1$ GLACIAL TILL: BrDl'ffi fine SAND, Some Silt. llllle 

embedded coarse sand & gravel, oocaslonal fine to 
coarse sand partin<)S & eol>ble fragments 

20 
~ 4 S0.'3 . .t' - - - 100• 0.1' · cobble rr39mants 

25 
- 5 SQll) ,l ' - - - 100• 0.1' 

~ 

N ; NO. OF BLOWS TO DRIVE 2" SAMPLER 12" WITH A 140 L8. WT. FALLING 30' PER BLOW GROUNDWATER LEVEL 

DRILLING CONTRACTOR: SJ9 Services. Inc. ...,. t.tV[L ,,......, STA8,lto\'llQH: 
r .. ,t 

DRILL RIG TYPE: CME 550·X rubber tired A TV rig .... •9 ., Erofql 80lin9 

METHOD OF INVESTIGATION: 4-114-inch hollow stem augers with au1ornalle sareiy hammer. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN 
PURPOSES. IT IS MADE AVAILABLE TO AUTHORIZEO USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABlE TO C.T. MALE. IT IS PRESENTED IN GOOD FAITH, BUT IS ISAMPI.~ CLA$$1FICA TION BY 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATIONS. INTERPRETATION OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T. Morgan 

Rsv. 611012011 
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C.T. MALE ASSOCIATES 

l&}~(@i) 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB2012·33 
ELEV.: :t812Ao4 ft DATUM: NAVD8B 

~~~ 
START DATE: 0612512012 FINISH DATE: 0612612012 
SHEET 2 OF 2 

PROJECT: Proposed Easl & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: East Pond Site, Reading Center. NY CTM OBSERVER: R. Smaka 

SAMPLE BLOWS ON SAMPLER 
ti .. 

" ... SAMPLE CLASSIFICATION NOTES :i:: > ... ... 0 ... ... u ... ~ HO. N 
w 

0 Ml 61\2 12'18 18124 a: 

~ 6 """-7 - - - 100• 0 .2' GLACIAL TILL: Gray SIU, Some "ne Sand, illle IO Some "°le 1: UPOR ccmplellon or 
e®e<lded C08lS8 Sand & Gtavel. !race dfll'f (Mdsll ~82012·33.a~ 

~iloMg V4'1 was instilled. 

~·· monitoring well 

35 
noll!nation log 'MW2012·33' 
for well lns1a11a~on details. - 7 /iOJU - - - 100+ 0.2· • c:obbl• fragments 

40 
,.......- 8 24 i00.4' - - 100+ 0 .5' • grades little fine sand, frsquenl roe~ fragments (Moist 

to Wet) 
.-- 9 5(1«1 1· - - - 100+ 0.1' • cobble/rock fragments 

\ !Moist lo Wei. Verv Comaacll J 
45 - End of Boring @ 42.1' 

(Sampler Refusal) 

~ 

~ 

_fill 

N • NO. OF BLOWS TO DRJVE Z' SAMPLER 12" WITH A 140 LB. WT. FALLING 3<Y PER BLOW GROUNDWATER LEVEL 

DRILLING CONTRACTOR: SJB s.Mces, Inc O•tt ...... ""- Sf-*81.rLAhOH 

"""' 
DAILL RIG T'f PE: CME 550-X rubbor tired rig ..,. ... .,. 

""'"'""""" 
METHOD OI' INVESTIGATION: 4· 114.Jnc:h hcltow stem augers will\ aulomatic safely hammer. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN 
PURPOSES. IT IS MADE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTI::D IN GOOD FAITH, BUT IS SAMl>lE Ct.•SSlflCATIO!< BY: 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATtOtlS, INTERPRETATlON OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T . Morgan 

Rev. 6110/2011 
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CJ. MALE ASSOCIATES 

[&)~(@i) 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB2012·34 
El..fV.: ±1,001.41 It DATUM: HAVD88 

~~~ 
START DATE: 06/2612012 FINISH DATE: 0612712012 
SHEET 1 OF 2 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: West Pond Site, Reading Center, NY CTM OBSERVER: R. Smaka 

;:: SAMPLE BLOWS ON SAMPLER 
> 

~ " ... SAMPLE ClASSIFICATION NOTES :c 5 .... w ... Q. v w i': ... 
0 NO. OIO 6/IZ 12118 18/Z4 N "' 

Note 1: Upon eompleMn of 
SB2012·34. a groundwater 
monitOfing \ve!I Vfas Installed. 
See monitor!09 v;elt 

5 
installallon 109 'MW2012·34' 

/ 
for well il\Stalfation details. 

1 9 5 & 5 11 0.6' 8!"0\m StLT, li!Ua l'ine sand.11ace gravel & clay. 
occaslooal cobble fragmen1s (Mo;s!) 

10 

/ 2 5 16 15 12 31 0.6' - no cobble fragments (Moist lo Wei) 

(Mais! - Firm 10 Co=aeo :t13.5' 

15 

/ 3 7 13 20 18 33 1.1' GLACIAL TILL: Gray SILT, llllle embe<!ded co.;r.;e Sand 
& gravel, traee eiay, f1equen1 roe!< !ragmen\S (MaistJ 

20 

7 4 12 21 24 34 45 1.0' 

25 
./ 5 17 50."0.4' - - 100+ o.&' ·grades lillle fo Some Clay, trace lo little embedded 

eoaro:e sand & gravel (t~1oist to Wet} 

_10 

N = NO. OF SLOWS TO DRIVE 2' SAMPLER 12' WITH A 140 LB. WT. FALLING 30" PER BLOW GROUNDWATER LEVEL 

DRILLING CONlTlACTOR: SJB Services. Inc. .... """'' """"' 
$TA'1utt..n~1 

TIME 

DRILL RIG TYPE: CME SSO·X robber I Ired A TV ria ~'?I 1t.&' 3> 191'10u~ 

METHOD OF INVESTIGATION: 4-1/4-lneh hollow stem augers with automatic 9afety hammer. 

THE SUBSURFACE n1FORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN 
PURPOSES. IT IS MAOE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN GOOD FAITH, BUT IS 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATIONS. INTERPRETATION OR JUDGMENT OF 

~AP1:fPl.E ClASS!FICATION BY 

SUCH AUTHORIZED USERS. T. Morgan 

Rev. 6/1012011 
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C.T. MALE ASSOCIATES 

(&J~(@i] 
SUBSURFACE EXPLORATION LOG 

BORING NO.: 58201244 
El.EV.: :1:1,001.41 ft DATUM: NAVOB8 

~~~ 
START DATE: 0612612012 FINISH DATE: 0612712012 
SHEET 2 OF 2 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: West Pond Site, Reading Center, NY CTM OBSERVER: R.Smaka 

SAMPLE BLOWS ON SAMPLER 
t:: >-

"' .... 
SAMPLE CLASSIFICATION NOTES i!: > .., 0 ... a. ..., .., j:: NO. N 

.., 
0 016 &112 12/t& 18124 "' 
I/ & 47 17 4$ -~ 63 1.8' GLACIAL TILL: Gray SILT, limo to Some Clay, lllOe Nole 1: Upon complollon oF 

embedded coarse sand & gravel. rrequent rock fragments SB2012·34, a groundwater 

(Moist ·Compact lo Very Compact) •33' 
monltCM!n9 we!1 \V3S i11stalled. 

~ 7 SOI0.1' - - - 100+ 0.2· Highly weathered BOULDER o< ROCK fragments See monl10tlng well 

35 
lnstallatioo log 'MW2012·34' 

~ 
for wen iosla!lation deta!ts. 

8 SOi'O.I' - - - lOO• 0.1' 

"'=== 9 S0.'0.1' - - - 100+ 0.1' - eobllle/roel< fia9men1s 
/ 

~ End of Ba<ing@ 37.1' 
(Sampler Refusal) 

~ 

.l9 

.J§ 

~ 

N =NO. OF BLOWS TO DRIVE 2· SAMPLER 12" WITH A 140 LB. WT. FAlLING 30• PER BLOW GROUNDWATER LEVEL 

DRILLING CONTRACTOR: SJB Services, Inc. °'" ~£\ll!L C•~IG 
$1'4flC.IVITICN 

f11'1£ 

DRILL RIG TYPE: CME 550·X l\lbber tired rln '"' 128' ,. t9 l'loul'$ 

METHOD OF INVESTIGATION: 4-1/44neh ho!tow stem augers with automatic safaly hammer. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN 
PURPOSES. IT IS MAOE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN GOOD FAITH. BUT IS !SAMPLE Cl.ASSIFICATION BY 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATIONS, INTERPRETATION OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T. Morgan 

Rev. 6110/2011 
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C.T. MALE ASSOCIATES 

{!E]~l@l) 
SUBSURFACE EXPLORATION LOG 

BORING NO.; 582012-35 
ELEV.: :1:987.40 ti DATUM: NA.VD88 

~~~ 
START DATE: 0612712012 FINISH DATE: 06/2812012 
SHEET 1 OF 2 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 08.6696 

LOCATION: West Pond Site, Reading Center, NY CTM OBSERVER: R. Smaka 

- SAMPLE BLOWS ON SAMPLER 

; ,. 
0: 

J: ~ SAMPLE CLASSIFICATION NOTES 
~ w 0 ... a.. '"' "' ~ .... 
0 NO. 0!6 6112 12118 18124 N 0: 

Note 1; Hole abandoned and 
offset 15' northeast t>f original 
location upoo eneountetlng 
auger refusal @ 25". 

5 

v 1 7 12 23 23 35 1.7" Brown SILT, little to Some fine Sand. little clay & coarse Note 2: Upon cornplellO<> of 
sand & gravel SB2012·35. a groundwater 

monitOtlflg 'ft'E!JI was installed. 
/Moist • CompacO t8.S' See monitoring \VBll 

lO 
installation log 'MW20\2-35' 
ror v1ell installa1ion details.. 

/ 2 \1 B 6 5 14 1.1' Brown fine lo medium SAt..SO. little sill. trace clay & 9ravet, 
occasional silt partings 

~A.t ... ·:-:;1 t ... U#-• .. Fi'"""\ :1.13.5' 

15 

/ 3 8 12 \7 15 29 1.0· Gray SILT, Some fine Sand & Gravel, trace clay. frequent 
rock fragments (Wet) 

20 

/ 4 21 20 23 44 43 1.21 ·Becomes GLACIAL TILL: Gray SILT. lltUe to Some f<ne 
sand, lilUe embedded coarse ~nd & gravel, trace day 

25 

/ 5 22 39 38 48 77 1.1· ·frequent rock rra9ments 

~ 

N = NO. OF BLOWS TO ORIVE 2" SAMPLER 12" WITH A 140 LB. WT. FALLING 30" PER BLOW GROUNDWATER LEVEL 

DRILLING CONTRACTOR: SJB Services. Inc. . .... ~EV'U, Cl>$1JtC STA8lJZA11Qll 
Tl~lf 

DRILL RIG TYPE: CME 550·X rubber !ired A TV 1ig 

METHOOOF INVESTIGATION: 4-1/4-inch ho1!ov1 stem augers with automatic safety hammer. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MAl.E DESIGN 
PURPOSES. IT IS MADE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN GOOD FAITH. BUT IS SAt.v:'LE CLASSIFICATION BY· 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATIONS. INTERPRETATION OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T. Morgan 

Rev. 611012011 
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C.T. MALE ASSOCIATES 

~~(@i) 
SUBSURFACE EXPLORATION LOG 

BORIHG NO.: 582012-35 
ELEV.: t987,4D fl DATUM: NAV08B 

~~~ 
START DATE: 0812712012 FINISH DATE: 0612312012 
SHEET 2 OF 2 

PROJECT: Proposed Easl & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: West Pond Site, Reading Center. NY CTM OBSERVER: R. Smaka 

~ 
SAMPLE BLOWS ON SAMPLER .. 

"' .... SAMPLE CLASSIFICATION NOTES :i: > .... w 0 ... Q. .., 
"' r. NO. N "' 0 OM 6112 1Z/13 18'1!4 a: 

k:: 8 16 40 -.. - 63 1.0· GLACIAL TILL: Glay SILT. Hille to Some embedded""""" Note 1: Upon ccmpleU°" cl 
Sand & Gtavel, 61Ue clay, !tequeni nxl< ftagmen1s (~loisl) SB2012·35. a gmund.,,aler 

moniloril>g well was insla!lro. 

!Molsl • Firm to Very Compa<t) t 34' ~·· monitoring wel inSt!llaUon log 'MWZ012-35' 
35 ror wen ln51atla tion ctelaiJs.. - 7 .IOIO.:r - - - 100• 0.3' Highly wea lheN!O ROCK or BOULDER 

--- 8 SOI01' - - - 100• 0.1' - rook/cobble fragmenls 

I 
40 - End al Boring@ 37 .1' 

(Sampler RefU$<11) 

45 -

~ 

' 

~ 

~ 

N = NO. OF BLOWS TO DRIVE 2" SAMPLER 12" WITH A 140 LB. WT. FALLING 30" PER BLOW GROUNDWATER LEVEL 

..... ..... , c,...., Si~YION 

DRILLING CONTRACTOR: SJB SeMces, Inc. '"' 
ORlll RIG TYPE: CME 550-X rubber llred lln 

ME'THOO OF INVESTIGATION: 4-1/4~odl ~ollow stem •ugero with automaHc safety nammer. 

THE SUBSURFACE INFORW.TION SHOWN HEREON WAS OBTAINED FOR C.T. W.LE DESIGN 
PURPOSES. IT IS MADE AVAILABLE TO AUTHORIZED USERS ONl Y THAT TliEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN GOOD FAITI-1, BUT IS SAMPLE CLASS•FICATIO!< av 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATIONS, INTERPRETATION OR JUDGMENT OF SUCH 
AUTHORIZED USERS. T. Morgan 

Rev. 6110/2011 
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C.T. MALE ASSOCIATES 

l&J~l@i) 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB2012.J6 
EU:V.: ±1,019,44 fl DATUM: NAVOBB 

~~~ 
START DATE: 07102/20\2 FINISH DATE: 07/0312012 
SHEET 1 OF 2 

PROJECT: Proposed East & Wesl Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: Wesl Pond Site, Reading Cenler, NY CTM OBSERVER: R.Smaka 

SAMPLE BLOWS ON SAMPLER 
t:: >-

0: ... SAMPLE CLASSIFICATION NOTES :c ~ .... ... ... c. u ... ~ NO. N 
... 

0 Ole 8112 12113 18124 a: 
.. c1e 1: lJpcn C<lmplelion ol 
SB20t2-36, a grounct.vater 

- . •;elwas~. 

Sea mon il"""9 ... ea 

5 
MlaQatloo log "MW2012.J6' 

!for well lrt!taUation detalls. 

/ 1 9 9 \4 16 23 1.2' Brown Sil T. Some finB Sand, Hltle clay, occasional 
cobble & rock fragmBnl$ (MolsO 

10 

/ 2 13 22 40 5MJ.4 62 1.2' • grodcs llttle to Some fine Sand 

IMoisl - Flm1 10 ve~ C0tnoacll %13.S' 

15 

/ 3 22 31 46 27 77 1.s· GLACIAL TILL: Gray fine SANO. ~tile ,;11 & embedded 
coarse S'1t1d & gravel, trace clay {Moist) 

20 

/ 4 16 28 50 SD<IA 78 1.5' • grades occas1onal cobble fragments 

25 

/ 5 25 28 Sllltl.4' - 100• 1.7' • g"'de$ 8 SILT, troce to liUle clay 

-

30 -
N • NO. OF BLOWS TO DRIVE 2" SAMPLER 12· WITH A 140 LB . WT. FALLING 30- PER BLOW GROUNDWATER LEVEL 

DRILLING CONTRACTOR: SJe Services. Inc. .. ,. ""'' """"' $T.IS~TIQJ.l -DRILL RIG TYl'E: CME 550-X rubber ~red ATV rig 

METHOD Of INVESTIGATION: 4-11~.tnch hollow slem aug<trS wilh alJIOmaUc safely hanmer. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAIHED FOR C.T. MALE DESIGN 
PURPOSES. IT IS MADE AVAILABLE TOAUTHORIZEO USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN 0000 FAITH, BUT IS >SAMPLE CLASSIFICATION BY: 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATIONS. INTERPRETATION OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T. Morgan 

Rev. 6110/2011 
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C.T. MALE ASSOCIATES 

~~l@il 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB2012·l6 
ELEV.: t:l ,019.44 fl DATUM: NAVDH 

~~~ 
START DATE: 0710212012 FINISH DATE: 07/0l/2012 
SHEET 2 OF 2 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: OB.8696 

LOCATION: West Pond Site, Reading Center, NY CTM OBSERVER: R. Srnaka 

~ 
SAMPLE BLOWS ON SAMPLER 

>-

" ... SAMPLE CLASSIFICATION NOTES 
~ 

> 
"' 8 w ~ NO. N "' 0 Ol8 <1112 t.2118 18124 a: 

L 6 29 50 ...... - \~ 1.6' GLACIAL Till: Gray SILT & Goe SANO. lillle embedded "'cle 1 : \JpOl1 completion of 
OOOl'H .. nd & gr:M!f, llace day, OC<:asional CDb!Jla S92012-36, a groundwaler 

lragmenls (Moisl) ng Wei was inslal!ed. 
~ moniloring wel 

35 
ln•laftatton log 'MW2012·:l6' 
lor wetl installation details. 

T 50/D I' - - - 100+ 0.1' - cobblilroc~ f1agmen1s 
(MoiSI • Very Compacl) I 
End of Ba<ing@ 35.1" 

(Sampler Refusal) 

40 -

~ 

~ 

55 -

60 

N s N°' OF BLOWS TO ORIVE 2'" SAMPLER 12'WfTH A 140 LB. WT. FALLING 30" PER BLOW GROUNDWATER LEVEL 

DRIU.ING CONTRACTOR: SJB Set'Yiee$. Inc. .. .. u."'" ~ svs~,'°" , ... 
CRILL RIG TYPE: CME SSO.X n.1Jber lire<! rig 

METHOD OF INVESTIGATION: 4· 114-incll hollow slom au9m ,.;th automatic safely ~ammer. 

THE SUBSURFACE INFORMATIOH SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN 
PURPOSES. IT IS MADE AVAii.ABLE TO AVTHORIZEO USERS ON~Y THAT THEY Ml<Y HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN GOOD FAITH, BUT IS ~AMPLE CU\SSIFICATION ev 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGl<TIONS, lr-ITERPRETATION OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T. Morgan 

Rav. s11012n11 
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C.T. MALE ASSOCIATES 

~~[@il 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB2012-31 
ELEV.: 1:999.31 ft OATIJM: llAVD88 

~~~ 
START DATE: 0612912012 FINISH DATE: 07/0212012 
SHEET 1 OF Z . 

PROJECT: Proi:iosed East & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: West Pond Site, Reading Center, NY CTM OBSERVER: R. Smaka 

SAMPLE BLOWS ON SAMPLER 

~ 
,.. 
"' ... SAMPLE CLASSIFICATION NOTES :r ,.. 

.... ... 8 ... 0. .., 
~ NO, N "' 0 !lit! 6112 12118 1!1124 ac 

vote 1: IJpoo C001pletion or 
582012-37, . QIQUnctll'lller 

"'°"''orino - was lll$taled. 
SH monllo<ing well 

5 
'oslanttlon log 'MW2012·3T 
for well •nstallation de-tans. 

/ 1 z 2 3 2 5 1.2' Brown SILT, Some fine Sand, trace gravel & clay{Moisl) 

10 

/ 2 4 5 9 9 14 1.4' • grades lillle cloy, crace fine sand, no gravel, fine to 
coan:c sond partings 11 .X • 1 t .4' 

(Molsl- Loose to Firm\ :>13.S' 

10 

v 3 20 29 31 ICIO..t eo 1.2' GLACIAL Tt\.L: Gray SILT, Soms fine Sand, Nllle to Some 
embedded""'""" Sand & Gra~ oc:ca~I collllles 
A rod< fragments (MOsl) 

20 

/ 4 26 15 17 19 32 1.Z ·grades little clay, \raoe fine sand & embedded coan:a 
sand & gravel, no fragments (Moist) 

2S 

/ 5 13 19 22 24 41 1.7' 

30 -
N • NO. OF BLOWS TO DRIVE 2" SAMPLER 12" WITH A 1.40 LB. WT. FALLING 30" PER BLOW GROUNDWATER LEVEL 

DRILLING CONTAACTOR: SJB SeMc:es. Inc. .... u .... .,...,,,. """'"'"'"" .... 
ORILl RIG TYPE: CME 550-X ru~ber tired ATV rig 

METHOO OF INVESTIGATION: 4·114-inch hollow $\Om auge<s wilh a\l!omalic safely hammes. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN 
PURPOSES. IT 1$ MADE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENlED IN GOOD FAITH, BIJT IS SAMPl.E CLASSIFICATION ev 
NOT INTENDED AS A SUBSTITUTE FOR INVESTIGATIONS, IITTERPRETATION OR JUDGMENT OF 

T. Morgan SUCH AUTHORIZED USERS. 

Rev. 611OIW11 
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C.T. MALE ASSOCIATES 

f&)~f@i] 
SUBSURFACE EXPLORATION LOG 

BORING NO.: $82012·37 
ELEV.: 1999.31 ft DATUM: NAVDBB 

~~~ 
START DATE: 0612912012 FINISH DATE: 0710212012 
SHEET 2 OF 2 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: West Pond Site, Reading Center. NY CTM OBSERVER: R. Smaka 

iI 
SAMPLE BLOWS ON SAMPLER 

>-

"' .... SAMPLE CLASSIFICATION NOTES :c ~ .... w ... .,_ u w r:: N 
w 

0 HO. 0/6 6112 12/18 18124 "' 
k" 6 25 26 39 50 65 1.!)' GLACIAL TILL: Gray Sil T, Some fine Sand, lltl!e Note 1: Upon completion of 

embedded coarse sand & grave4, trace clay. oeeaslonal $82012·37, a groundwater 
cobble fragments monitoring "Ne')I 'vas lnst;al!ed. 

•Moist • C<>mnact to Verv Comoacll i33.8' See monitoring well 

~ ~ 7 SOI02' - - - 100• ..High1y 'Neathered ROCK fragments 
lnstallallon log 'MW2012·37' 

I '°'well installation details. 

End of 801109@ 34.2' 
!Sampler Refusal) 

~ 

~ 

~ 

~ 

~ 

N; NO. OF BLOWS TO ORIVE. 2" SAMPLER 12" WITH A 140 LB. WT. FALLING 3()• PER BLOW GROUNDWATER LEVEL 

ORILLl"IG CONTRACTOR: SJB Services, Inc. ... ... '""' """"" 
ST.i.s1uv.non 

Tl!Jt 

DRILL RIG TYPE: CME 550·X rubber !ired rig 

METHOD OF INVESTIGATION: 4·114-inch hollow stem augecs with automaUc safety hammer. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE OESIGH 
PURPOSES. IT IS MADE AVAILABiE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESEN"TED IN GOOD FAlTH. eur IS SA~<PLE CLASSIFICATION 9'f: 
NOT INTENDEOAS A SUBSTITl/TE FOR INVESTIGATIONS, IN"TERPRETATION OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T. Morgan 

Rev. 611012011 
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C.T. MALE ASSOCIATES 

f&)~(@i] 
SUBSURFACE EXPLORATION LOG 

BORING NO.: SB2012·39 
ELEV.: 1990.59 ft DATUM: NAV088 

~~~ 
START DATE: 0612812012 FINISH DATE: 0612812012 
SHEET 1 OF 1 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 06.8696 

LOCATION: West Pond Site, Reading Center. NY CTM OBSERVER: R. Smaka 

SAMPLE BLOWS ON SAMPLER 

!;'. > 
0: .... SAMPLE CLASSIFICATION NOTES :c: > 

~ w 0 a. Q. v ... ~ NO. 
... 

0 0!6 6112 12118 18124 N "' 
I/ 1 3 16 13 14 29 1.1' Brown SILT. Some fine Sand, ltaee clay, <>ec:;>slonal Note 1: Upon eomple~on or 

oobble fragments (Moisl) SB2012·38. a groundwater 

v 2 17 11 \2 13 23 0.1' • grades litUe tine sand. trace to tittle clay monitOfing v..ell \YaS installed . 

• grades & SANO. lilUe coarse sand S. grave• (Moist to Wei) Saa monitoring well 
lns1a11a11on log "MW2012-38" s / 3 e 9 a 9 17 1 .4' (Moist to Wet. Finn) t5' for wetl installation detail$. - Brov1n fine to medium SANO. trace to little silt (Moist to 

/ 4 a s 6 6 11 1.6' Wei) 
.. grades Brown·Gray mottled, Some Sill trace coarse 

/ 5 $ 4 6 5 10 1.7" sand & gravel (Moist to Wei) ii>" 

10 · gr;)des fine to coarse SAND. llWe slit. trace gravel. 
o.:caslonal sin teams ttl' 

J (hlolst to Wet· Loose 10 Firm) 

End of Boring@ 10' 

~ 

~ 

~ 

.12 

N; NO. OF BLOWS TO ORl\IE 2'" SAMPLER 12'" WITH A 140 LB. WT. FALLING 30' PER BLOW GROUNDWATER LEVEL 

°'"' lf.\lt.l C>.SoHG STA811.IU.TIOll 

DRILLING CONTRACTOR: SJB Setvlees, Inc. r ... ,. 

DRILL RIG TYPE: CME 550-X rubW ~re<J A TV llQ 

METHOD OF INVESTtGATION: 4-114-inek\ hollow s1em auge1s wllh automatic safety hammer. 

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MPJ.E DESIGN 
PURPOSES. IT IS MADE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN GOOD FAITH. BUT IS SAMPl.E CLASS!AC .. TION BY· 
NOT INTEtlOEO AS A SUBSTITUTE FOR INVESTIGATIONS. INTERPRETATION OR JUDGMENT OF SUCH 
AUTHORIZED USERS. T. Morgan 

Rov. 611012011 
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C.T. MALE ASSOCIATES 

[&)~(@i] 
SUBSURFACE EXPLORATION LOG 

BORING NO.: 582012·39 
ELEV.: t989.55 ti DATUM; NAVD88 

lil~~ 
START DATE: 0612812012 FINISH DATE: 0612812012 

SHEET 1 OF 1 

PROJECT: Proposed East & West Brine Ponds CTM PROJECT NO.: 08.8696 

LOCATION: West Pond Site. Reading Center, NY CTM OBSERVER: R. Smaka 

SAMPlE BLOWS ON SAMPlER 

~ > « 
w SAMPLE CLASSIFICATION NOTES ;c > s: .... 0 ... " .... ,.. 

NO. 
... 

Q ... OJ'6 6112 12/t& 18124 N "' 
/ 1 3 9 13 13 22 1.0' Bro-.vn SILT. fitOe fine sand, trace clay, occaslonal tobbte Note 1: Upon completion of 

& rock Fragments {Moist) SB2012·39, a groundwater 

/ 2 15 11 9 7 20 1.4' .. grades li!Ue coarse sand & gra ... el, occasional fine sant1 monitoring vre!l 1A1as Installed. 

p.;irtings, no cobbles or rock fragments See monit0tln9 well 

5 / J 8 8 8 12 16 1.2' • grados uaco lo littte clay, no partings (Mais\\') W~I) 
lnslallation log ·Mw2012.39· 

- tor welt installation details. 

/ 4 9 11 10 8 21 LO' -grades Br<ivm·Gray motUed SILT. lillle fine sand. clay 

& coarse sand & gravel. occasional rock fragments 

/ s 3 3 s 4 & 1.0' ' (Mo;st 10 Wet - Firm) ..,o•/ 
10 Brown fine to medium SANO. Some Silt, little clay, 

/ 6 1 4 6 7 10 0,4· frequent cobble fragments (Moist to Wei) 

·grades lime silt, lraca clay & gral'el {Well :ttO' 

/ 7 6 13 20 20 33 1.4' • grades fine to coarse SANO, tra~ 10 111ue sill. trace 

gravel. no clay 

.!:! • oce<>slonal seams or SILT. little coarse sand & grav.!1 

~Mo;s110 Wei) 
CMOoisl 10 Wei. Loose lo Compact) I 

End of Boring@ 14' 

20 -

25 -

30 -
N: NO. OF BLOWS TO DRIVE 2" SAMPLER 12" WITt-1 A 140 LB. WT. FALLING 30" PER BLOW GROUNDWATER LEVEL 

DRILLING CONTRACTOR: SJB Services. Inc. ... ... \tYf\, CASlkC S"lilBlUZAT'laol .... 
DRILL RIG TYPE: CME 550-X rubbe< fired A TV rig 

METHOD OF INVESTIGATION: 4~1/4-inch hotlO'H stem augers \v\lll automatic safety hammer. 

THE SUBSURFACE INFORMATION St-iOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN 
PURPOSES. IT IS MADE AVAILABLE TO AUTHORIZED USERS ONl.Y THAT Tt-IEY MAY HAVE ACCESS 
TO THE SAME INFORMATION AVAILABLE TO C.T. MALE. IT IS PRESENTED IN GOOD FAITH, BUT IS SAt,1PLE CLASSIFICATION BY 
NOT INTI:NDED AS A SUBSTITUTE FOR INVESTIGATIONS, INTERPRETATION OR JUDGMENT OF 
SUCH AUTHORIZED USERS. T. Morgan 
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Well No. MW2012-30 

~~~ 
~!2;Sl~ 

MONITORING WELL CONSTRUCTION LOG 

C.T. MALE ASSOCIATES 

Project Number 08.8696 

Project Name Proposed East & West Brine Ponds 

Well No. MW2012-30 Boring No. 582012-30 

t624.33 n. elev. Town/Cily Reading Center 

GROUND SURFACE 

I~---- 4-114 incll ~iametor 
hollow stem auvers 

Backfill 

Grout 

8enton>te 

tO ft' 
0 &luny 
"" pellets 

12 ft' ""' 

30 ft ' 

]~----....;wea Screeo 

2 -Inch diameter 

Sch. 40 PVC. 10 slot 

Gr.Ivel Pack 
-..,,.,,sand Pack 

Formation Collapoe 

35.00 fl' 

35.00 ft• 

• Depth below ground surface. 

County Schuyler Stale NY 

Installation Dale{s) 6/ 18- 6/19/2012 

Drmlng Conlractor SJB SeTVices. Inc. 

Drilling Method 4-1/4 inch hollow stem augers 

Water Depth From Top of Riser 4.5 fl 7 /3/2012 

Date 
C.T. Male Observer R.Smaka 



Well No. Mw2012.31 

!&]~!ml 
~l2:SI~ 

MONITORING WELL CONSTRUCTION LOG 

C.T. MALE ASSOCIATES 

tS13.48 ft . 1lev. 

GROUND SURFACE 

7 inch diameter 
dolled hole 

-E------4· 114 Inch diamerer 

Elackflll 

Groul 

hOllow stem auger9 

1 n· 
------- 0 s!uny 

Benlooile !:ii:! pellel> 
3 ft• 1--------

28 ft' 

il~-----1Well Screen 

2 ~nch dlarneler 

Sch. 40 PVC, 10 •lol 

Gr.wal Pad< 
--®.sand Pack 

Fe<mallon COllal)Se 

33.00 fl" 

L' 33.oo 11· 

·Depth below ground surface. 

Project Number 08.8696 

Project Name Proposed East & West Brine Ponds 

Well No. MW2012-31 Soring No. 582012-31 

Town/City Read in.[ Center ___ _ 

County Schuyler State NY 

Installation Date(s) 6/19 - 6/20/2012 

Drilling Contractor SJB Services, Inc. 

Drilling Method 4-1/ 4 inch hollow stem augers 

Water Depth From Top of Riser _E_ ft 7 /3/2012 

Date 
C.T. Male Observer R. Smaka 
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Well No. Mw2012.32 

~~r@i] 
~[8]~ 

MONITORING WELL CONSTRUCTION LOG 

C.T. MALE ASSOCIATES 

Project Number 08.8696 

Project Name Prop<>S'ld Eo.st& West Brine Ponds 

Well No. MW2012-32 Boring No. 582012-32 

:t824.01 fl elev. TownlCUy Reading Center 

GROUND SURFACE 

7 111<1\ d; ameler 
drftted l>Cle 

I'----- 4-114 lnd\dlame1or 

hOllow stem au!Je"' 

Baci<fill 
Grout 

9 n· --------=- 0 slurry 

"" peJlell 
12n· -

33.50 n· 

~::!(•<------Well Sc~n 

Gravel Pack 
:_-£11:1 Saoo Pack 

2 -Inell dlameler 

Sch. 4-0 PVC, 10 glot 

Formation Collapse 

53.50 ft" 

53.50 fl" 

• Depth below ground surface. 

County Schuyler State NY 

Installation Date(s) 6/20. 6/21/2012 

Drilling ContraclDr SJB Servic~. Inc. 

Drilling Method 4-1/4 inch hollow stem augers 
-='------

Water Depth From Top of Riser 5.7 It 7 /3/2012 
Dale 

C.T. Male Observer R.Smaka 
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Well No. MW2012·33 

~~~ 
~~~ 

MONITORING WELL CONSTRUCTION LOG 

C.T. MALE ASSOCIATES 

•813. 94 ft. ele • . 

GROUND SURFACE 

7 Inch dlamole• 

drilled hole 

[(-----.i.114 ltl(IJ cllameler 

hollOw stem auge<ll 

Backfill 
Grout 

3 fi" 
1--------'- 0 sury 

IOI pelleb 
sn· -!-------,;;., 

37 1t• 

11~-----!Well Screen 

Gr.Ivel Paci< 
§f.:::-i& s..,., Pack 

2 ·inch diameter 

Sch. 40 PVC, 10 slol 

Fomiation Collap$G 

42.00 ft• 

42.00 ft' 

• Depth below ground surface. 

MW'con.u.:>g . 2.012 O&.:tlS 

Project Number 08.8696 

Project Name Propos<!d East & West Brine Ponds 

Well No. MW2012·3'3 Boring No. 582012-33 

Town/Ctty Reading Center 

County Schuyler State NY 

Installation Date(s) 6/25 - 6/26/2012 

Drilling Contractor SJB Services, Inc. 

Drilling Method 4-1/4 inch hollow-=~~ augers 

Waler Depth From Top of Riser 1.3 ft 

C.T. Male Observer R.Smaka 

7/3/2012 
Date·-·· 
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Well No. Mw2012.34 

!&]~~ 
~IZ&llil 

MONITORING WELL CONSTRUCTION LOG 

C.T. MALE ASSOCIATES 

±1,004.91 It. elev. 

GROUND SURFACE 

~---- 4·114 Inch diameter 
holJow stem augers 

Backfill 
Grout 

1 ft" 
-------'- 0 slurry 

Iii:! pollelS 
3 ft' 

32 11· 

!:1t-----....:we11 Screen 
2 ·Inch diameter 

Sch. 40 PVC. 10 slol 

Gravel Pack 
---@'Sand Pack 

Formation Collapse 

37.00 ft' 

37.00 ft• 

• Depm below ground surface. 

-.1wconst1og . 2012.0l i.ts 

Project Number 08.8696 

Project Name Proposed East & West Brine Ponds 

Well No. MW2012-34 Boring No. SB2012-34 - -
Town/City Reading Center 

County Schuyler Stale NY 

lnstallalioo Date(s) 6/ 26 • 6/V / WJ.2 

Drilling Contractor SJB Services. Inc. 

Drilling Method 4-1/4 inch hollow stem augers ·---
Water Depth From Top of Riser 7.9 R 7/3/2012 

Date 
C.T. Male Observer R. Smaka 



Well No. Mw2012-3SA 

!&]~~ 
~~Ii] 

MONITORING WELL CONSTRUCTION LOG 

C.T. MALE ASSOCIATES 

Project Number 08.8696 

Project Name Proposed East & West Brine Ponds 

Well No. MW2012-35A Boring No. SB2012-3SA 

±990.40 It. etev. Town/City Reading Center 

GROUND SURFACE 

~---- 4-1/4 Inch diameter 

holow stem augers 

Bac~ln 

Grout 

1 fl" 
"---------'- D s1uny 

"" p .. alS 
3 ft• """ "---- ----.;;. 

3200 n· 

~---__:weu Sct-

2 ·Inch dlameier 

Sdi. 40 PVC, 10 slol 

Gravel Pack 
t--C8J. Sand Paci< 

Fonnafion Collapse 

37.10 fl' 

37.10 fl" 

• Depth below ground suJface. 

County Schuyler State NY 

Installation Dale(s) 6/ '18/ 201'1 

Drilling Contractor SJB Services, Inc. 

Driling Method 4-1/4 inch hollow stem augers 

Water Depth From Top of Riser 4.9 ft 7 /3/2012 
·-- Date--

C.T. Male Observer F.Smaka 



Well No. MW2012-36 

!&]~~ 
~IZ&llil 

MONITORING WELL CONSTRUCTION LOG 

C.T. MALE ASSOCIATES 

Project Number 08.8&96 

Project Name Prof<>sed East & West Brine Ponds 

Well No. MW2012-36 Boring No. SB2012·36 

:tl .022.44 IL etev. Town/City Reading Center 

GROUND SURFACE 

7 inch diameter 

do•led hole 

~---- 4-114 Inch diameter 
noflOw stem augers 

eac1tri11 

Grou1 

Bentonite 

16 11· 
0 $!\lfl'Y 
""' pelleb 

18 fl' '°' 

30 fl' 

~~-----Wei Saeen 

2 -inch dfamerar 

Scll . 40 PVC. 10 slol 

Gra'"!I Pac~ 

111---0C:I Sand Pad< 

Fonnation Collapse 

35.00 ft' 

35.00 ti' 

• Depth below ground surface. 

---
County Schuyler State NY 

Installation Date(s) 7 /3/2012 

Drilling Cllntractor S)B Services, Inc. 

Drilling Method 4-1/4 inch hollow stem augers 

Water Depth From Top of Riser fl 

C.T. Male Observer R. S'Tlaka 



Well No. MW2012.-37 

!&)~~ 
~~[i] 

MONITORING WELL CONSTRUCTION LOG 

C.T. MALE ASSOCIATES 
Project Number 08.8696 

Project Name Proposed East & West Brine Ponds 

Well No. MW2012-37 Boring No. 5_!!2012-37 

t1,00G.61 n. elev. TownfCity Reading Center 

GROUND SURFACE 

7 inch diameter 

drilled hole 

~---- 4·1/4 inch diameter 

hollow slem augers 

Backfill 
Grout 

1 ft' 
------- 0 Slull)' 

Bentonfle ' ""' pellets 
3 ft' ..... ------""""-

29 ft' 

lt-----_;wen Scieen 

2 -inch diameter 

Sell. 40 l"VC, 10 slot 

Gravel Pack 
--181 Send Pack 

Formation Collaooe 

34.00 It' 

34.00 ft° 

• Depth below ground surface. 

MWOMS!IOQ • 20t2.06.>.l:!. 

--------·-
County Schu;y_le_r ___ _ Slate NY 

Installation Date(s) 6/29. 7 /2/2012 

Drilling Contractor SJB Services, Inc. 

Drilling Method 4-1/4 inch hollow stem augers 

Water Depth From Top of Riser 12.4 ft 7 /3/2012 · -· oare---
C.T. Male Observer R.Smaka 



Well No. MW2012-38 

!&]~~ 
~~~ 

MONITORING WELL CONSTRUCTION LOG 

C.T. MALE ASSOCIATES 

Project Number 08.86% 

Project Name Proposed East & West Brine Ponds 

Well No. MW2012-38 Boring No. 582012-38 

993.59 fl. etev. TownlCily Reading Center 

GROUND SURFACE 

7 intl'I diameter 

drilled llol& 

"-------4.114 ;ncll diameter 
llolfow slem augers 

Backfill 
Grout 

Benlonlle 

1 ft' 
0 sluriy 
""' pellets 

3 ft' .... 

s n· 

l~----.:Well Sctoan 

2 · incl> diameter 

Sdt. ~O PVC, 10 slot 

Gravel Pack 

ml-~l!ll Sand Padc 

FOfmaHon Collapse 

10.00 rr 

10.00 R' 

• Depth below ground surface. 

County Schuyler Stale NY 

l11stallation Dale(s) 6/28/2012 

Orilllog Co11lractor SJB Services. Inc. 

Orilli11g Melhod 4-1/4 inch hollow stem augers 

Water Depth From Top of Riser 9.1 R 7 /S/201~. 
Date 

C.T. Male Observer R.Smah 



Well No. Mw2012.39 

l!!S)~ta] 
~~~ 

MONITORING WELL CONSTRUCTION LOG 

C .T. MALE ASSOCIATES 

Project Number 08.8696 

Project Name Proposed East & West Brine Ponds 

Well No. MW2012·39 Boring No. 582012-39 

_____ t992.5S ft elev. Town/City Reading Center 

GROUND SURFACE 

7 Inch diameter 

drilled llole 

1~----4·114 men cllameler 

hollow stem augers 

Backfill 
Groul 

s n· ------=- O s~ 

"" pellets 
7 tr ""' 1--------
8 n• I-------

!~-----!Well Screen 

2 ·incll diameter 

Sch. 40 PVC. 10 slot 

Gr.wet Pad< 
- ---0!! Sand Pack 

FOfmation Collapse 

13.00 It' 

13.00 tt• 

• Deplh below ground surface. 

County Schuyler State NY 

lnstallallon Date{s) 6/28/2012 

Drlling Contractor SIB Services, Inc. 

Drilling Method 4-1/4 Inch hollow stem augers 

Water Depth From Top of Riser _ 7.7_ ft 7 / 3/ 2012 

Date 
C.T. Male Observer R. Smaka 

Rev 121!.'t7 
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ATTACHMENT M 

Residential Supply Wells Survey Results 



0 

All Stream& west of Seneca Lake 
are Identified as "Trlbutarie& 

of1Seneca Lake". 
DE¢ Article Number: A14R898 • 451 

Class: C 

Notes: 
1. Town of Reading doesinot have 

Zoning. See Land Use Law. 
2. All aquifer& fall outside of 

one mile radius•area. 
3. Residential Symbols represent 

centroid.of property. 
= 

Map Nola: .U~1l Pholclg111plly 
Flown spring 21111, 6" rHofutlon 

625 1,250 

Legend 

0 Public Water Wells 
Q Resldenllal Property (Count: 50) 2,500 -c=i-==----Feet 

1 inch = 1,250 feet 
0 East Stte Location: Tax 1043.00·1·15 

0 West Site Location: Tax ID 43.00-1-29.12 

ProjOCI N"""'°r. Oa869$ 
Oata Sourco: NYSG!S Cltttrlnghous&, 
Pt<J.j6~fkJn: Stare Plan& NAD83 NY Central 
Oats: M4y 22. 2012 
Fil": US ... Stt~ .. Aquifer_Wells:11x11 _updsle.mKd 
Gt$; CHIRK 

H 

/'V' DEC Streams ··+· ,.....f#1J Surveyed Location of • 
~ '-' Residential Wells 

Figure 1: Vicinity Map 
Proposed Finger Lakes LPG Storage Brine Ponds 

Town of Reading Schuyler County, New York 

~~ 
c.r. MALE ASSOC::IAlES 

• • f.rig1!'1CCl'1~, S\.lrt¢y!t19, Al(:tl\fC'(.l\!le-1. lQ~Ope Atc:~!IKloC'e. , ,C. 
50 CENTURY HILL DRIVE, LATHAM, NEW YORK 12110 

rA1 nntr.iil (518) 7B6°7400. FAX (5181786°7299. WWW.CTMA~E.COM 
~ ~l!!a.J Ar<:h!lt-eture • &u!kflng :Sj"terns £it.9!neerlng *(!i,,.il E.n.gjnoorrrtg" 

FOVNOEO IH 1910 i::n...,ronmen1a1 $ttvf(.C$" Geographic lnfolTl'!.atlon Se Mee& (GISJ • 
Land D1~k>om11nt" Und SVfW}'lnO 



C.T. MALE ASSOCIATES, P.C. 

WATER WELL SURVEY (j) 
Please answer the following questions as completely as possible; 

PROPERTY OWNER'S NAME: ~ 1!f: S\t'=~ \/~t-..)~ 
NAMEOFPERSONCOMPLET!NGFORM: ~ ~~ 

ADDRESS (Please include box number and str~t address): ________ _ 

°5801 µ '-t s ~~ 14-

DO YOU HAVE A \"JELL ON YOUR PROPERTY? YES V NO ___ _ 

IF YES, HOW MANY? 2-- ( ~~-; ) (Please continue with questionnaire.) 

IF NO, PLEASE INDICATE YOUR SOURCE OF WATER SUPPLY:. _____ _ 

WELL LOCATION (Please give approximate location of well or wells 0-;'1 property i.e., 

front yard, 15' from house): 1) I~ U. 'I.€ - 11€1+1 >-l.O \+€>'-'~.iii:: 

z.) ~"\\~ ~'>§ - 1~ ... ~o1 Ffl..a<'-'\ So-..Jl"l+ 

APPROXIMATE AGE OF WELL:_._,\ )_..z..._o_o_o_~j _ ___...'2-..,.)_.l_ <3 ..... ~ ..... 2-_c::>_P-__ t>~_-'-

USE OF WELL (Please indicate all uses of well water i.e. domestic, agricultural, 

commercial,etc.): ~~'f1C-. 

STATIC WATER LEVEL (What is the approximate dept nd/or 

what is the pump intake setting?):.__.J....,,___V'-1::::;;;..=::-t_~_~_-+---'-.:.....---""---=-----+--



C.T. MALE ASSOCIATES, P.C. 

WELL YlELD (Please estimate the maximum amount of water you could pump from 

your well in gallons per minute or gallons per day.): 1) )b ~/)Vt·~ 
I z...) NO<C ~fd20 

PERCEIVED WATER QUALITY (P lease indicate if your water is hard, soft, cloudy, etc., 

or has a noticeable odor. Also please indicate if you treat your water for any of the 

above conditions): 1) HJtl!.-0 ) SCA. L.. ~ 

~ /'f5k"1"E'<U?D 
I 

PLEASE INCLUDE ANY ADDITIONAL COMMENTS: _________ _ 

k:lgroupslenvironmlformslwaterwellsurvey .doc 



C.T. MALE ASSOCIATES. P.C. 

WATER WELL SURVEY 

Please answer the following questions as completely as possible: 

PROPERTYOWNER'SNAME: f\11.\~ !(.: ~ k lf>ow:S!L...\ 

NAME OF PERSON COMPLETING FORM: _ __,q.,._,E:::..1'-2.!V-z-'--_,__,~._,_=--~;:._---

ADDRESS (Please include box number and street address):. ________ _ 

3 'O {( j.,) '1 s '[2-o\A. ~ l 4-ft 

DO YOU HA VE A WEUON YOUR PROPERTY? YES. __ V __ NO ___ _ 

IF YES, HOW MANY? __ _,_ ______ (Please continue with questionnaire.) 

TFNO,PLEASEINDICATEYOURSOURCEOFWATERSUPPLY: _____ _ 

WELL LOCATION (Please give approximate location of well or wells on property i.e., 

front yard, 15' from house): '."P l'fZ..oG°c:rJ->7 '%@1•·-YD th?1-<.'8e 

APPROXIMATE DEPTH OF WELL:._-+-:....:.~,L,,<.Z---+--------

LENGTH & DJAMETER OF CASlNG,_--1._...)....<l~..::_--''---------

STRATIGRAPHIC UNIT SCREENED (Is well finis drock or sand and gravel) 

L.<N'r'-

APPROXIMATE AGE OF WELL:._ ...... 1 .... q-_,.0...:;o_-_,e=-b;..._ _ _________ _ 

USE OF WELL (Please indicate all uses of well water i.e. domestic, agricultural, 

commercial, etc.): j?oM.~T" C-

STAT!C WATER LEVEL (What is the approximate depth of water in the well and/ or 
( 

what is the pump intake ~tting?): ~ - I 0 - P?=Y 



C.T. MALE ASSOCIATES, P.C . 

I 

PERCEIVED WATER QUALITY (Please indicate if your water is hard, soft, cloudy, etc., 

or has a noticeable odor. Also please indicate if you treat your water for any of the 

above conditions): \\-)rll.:o 
/ 
.S1.U-~ 1 I (2.-o...:. ~A

...-,rz...e\1\-1 EP 

PLEASE INCLUDE ANY ADDITIONAL COMMENTS:. _________ _ 

k:lgroupslenvironm\forms\waterwa~survey.doc 



C.T. MALE ASSOCIATES, P.C. 

WATER WELL SURVEY 

Please answer the following questions as completely as possible: 

PROPERTY OWNER'SNAME: 12-!Cil--4' ~ !:fug,~ 

NAME OF PERSON COMPLETING FORM: ~ ~S 

ADDRESS (Please include box number and street address): ________ _ 

b 'O i c.. ~'1 s "11--0<--t. 'TE l '"'"A-

DO YOU HAVE A WELL ON YOUR PROPERTY? YES V NO ___ _ 

IF YES, MOW MANY? I (Please continue with questionnaire-) 

IF NO, PLEASE INDICATE YOUR SOURCE OF WATER SUPPLY:. _____ _ 

WELL LOCATION (Please give approximate location of well or wells on property i.e_, 

front yard, 15' from house): '$..,...,.~ C-~ c:f=- l+o«~ 
I 

., 0 f:il...oM <f ~ L.-t ...rE: 

APPROXIMATE DEPTH OF WELL:_...µl..!...:::::..._,,.£-- --,,L.cb.,------

LENGTH & DIAMETER OF CASING. _ __.li<:::__!_::::__H-_:::...=--+-----

STRATIGRAPHIC UNIT SCREENED (is well finished i~;;df~ r sand and gravel) 

USE OF WELL (Please indicate all uses of well water i.e. domestic, agricultural. 

commercial, etc.): __ "P.......,o~M'-='eS ...... 'fl~C....=----------------

ST A TIC WATER LEVEL (What is the approximate depth of water in the well and/ or 

what is the pump intake setting?):_-'c.,,"'-o_---=e'-"'o"--
1 

- -----------



C.T. MALE ASSOCIATES, P.C. 

WELL YIELD (Please estimate the maximum amount of water you could pump from 

your well in gallons per minute or gallons per day.): 6" - ~ ~ /M 1......:i 

\/lrfl-1,125. I 

PERCEIVED WATER QUALITY (Please indicate if your water is hard, soft, cloudy, etc., 

or has a noticeable odol'. Also please indicate if you treat your water for any of the 

above conditions): ~ ,SI.A..~ ) ~ ~ ~ 

Wlf\t 6-0~ 

PLEASE fNCLUDE ANY ADDITIONAL COMMENTS: _________ _ 
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C.T. MALE ASSOCIATES, P.C. 

WATER WELL SURVEY 

Please answer the following questions as completely as possible: 

PROPERTYOWNER'SNAME: Cl.tte'?r~...J ~t:.rrE'L- -6.fZ..eei§ ~ITTLEJL 

NAME OF PERSON COMPLETING FORM: ::::ra'!Z-¥-7 ·t~s 

ADDRESS (Please include box number and street address): ________ _ 

)~IS f\1'1 'S ~"1.."'i"E'" tf-

DO YOU HAVE A WELL ON YOUR PROPERTY? YES V"' NO ___ _ 

IF YES, HO\"/ MANY? __ _._ ______ ,(Please continue with questionnaire.) 

IF NO, PLEASE INDICATE YOUR SOURCE OF WATER SUPPL Y:._ t_._ ____ _ 

WELL LOCATION (Please give approximate location of well or wells on property i.e., 

front yard, 15' from house): 1) \"ii<l~ oF ~~<>~ '?/4 !::J'*'::1 't><>W...) : 
• 

,_,} ~ of' "'-" (...i.-o~ ~ .,..... ~1..se ·, ~) ne:m..lC) +k;. ... J~ M~>'. 
!eO I ) 1+) tseH'l..lSi ~'-1.'ls~ MP-Vl 'Z I 

APPROXIMATE DEPTH OF WELL: 1) u t.JK. •, z..) 1.1...iK.. j '1) l'°lod j 4-) I~ 1 

LENGTH&DIAMETEROFCASING 1)1.tN~j '2-)1-t~.) -t) 7
11

) tt) B" 

STRATIGRAPHIC UNIT SCREENED (Is well finished in bedrock or sand and gravel) 

l.IN~IA~ 

APPROXIMATEAGEOFWELL: 1) u~K..) 2)'-<...)t:'...', ~) t<Ji.J.cl">) 'f) 1990 

USE OF WELL (Please indicate all uses of well water i.e. domestic, agricultural, 

commercial, etc.); CJ:> MM~c.1.kl.- 1- "P°"""~11 c:... 

~ "M 1-.)1 ("t ........ IG.L f'kt- ·~ "i>'1 :vt§l'"I.· 'fE?i1.--~s~ ' 
I 

6 1.,."j"e(t.- I -!( C-'l-1..-C)"l.t.,.) k"fl.o ~ 

ST AT!C WATER LEVEL (What is the approximate depth of water in the well and/ or 

what is the pump intake setting?): II~~ Q~ :Tl"""~ O'f' '1 ~ 

4(- WR/:'~ 



C.T. MALE ASSOCIATES, P.C. 

WELL YIELD (Please estimate the maximum amount of water you could pump from 

your well in gallons per minute or gallons per day.): ___________ _ 

VA.fl-{ e5 \ 'foo 
/ ~ W'b<A..... fu..q "'-' ~ 

PERCEIVED WATER QUALITY (Please indicate if your water is hard, soft, cloudy, etc., 

or has a noticeable odor. Also please indicate if you treat your water for any of the 

above conditions): ~~ bt..<..t..-~ . ~ w l"Tl-1- ~., \~ 
I 

PLEASE INCLUDE ANY ADDITIONAL COMMENTS: ~-rz.s.: IS tc ~tr 

~~IS~ o~ 1AS ~ 

k:\groups\environm\forms\waterwellsurvey.doc 



C.T. MALE ASSOCIATES, P.C. 

WATER WELL SURVEY 

Please answer the following questions as completely as possible: 

PROPERTY OWNER'S NAME: IDzgTr °l$. M.12N"D'1 "]'!t-¢11-S ~ 

NAME OF PERSON COMPLETING FORM: •JG'l?f2.:J ~S 

ADDRESS (Please include box number and street address): _ _ _ ____ _ _ 

j 't1s;" N'1'S f2>I 1.+ 

DO YOU HAVE A WELL ON YOUR PROPERTY? YES. _ __,/'--__ NO ___ _ 

IF YES, HOW MANY? (Please continue with questionnaire.) 

IF NO, PLEASE INDICATE YOUR SOURCE OF WATER SUPPLY: _____ _ 

WELL LOCATION (Please give approximate location of well or wells on property i.e., 

front yard, 1s' from house): S?1:21--?<9i @:> c.t s~ 

L!.P o~ H:1vL... ~'1 ~~c...JE;S 

l
.., I 

APPROXIMATE DEPTH OP WELL:_-'--c-----)+-----"s._.e_:;tv_r_~---'4..'---F ... ~-"e"-"l>'---

LENGTH & DIAMETER OF CASING _ __.S""-' _____ c.._<_&_~ _ ____ _ 

STRATIGRAPHIC UNIT SCREENED (Is well finished in bedrock or & gravel) 

APPROXIMATE AGE OF WELL: _ _ ~ ___ vf._'2-,_S ________ ___ _ 

USE OF WELL (Please indicate all uses of well water Lee agricultural, 

conunercial, etc.): !-) o ~ 

A= 'ft§(? :t %{it~ 

STATIC WATER LEVEL (What is the approximate depth of wate r in the well and/ or 

/ ' what is the pump intake setting?): _ ___,,l!>'----------------



C.T. MALE ASSOCIATES, P.C. 

WELL YIELD (Please estimate the maximum amount of water you could pump from 

your well in gallons per minute or gallons per day.): __ ---?~---------

PERCEIVED WATER QUALITY (Please indicate if your water is hard, soft, cloudy, e tc .. 

or has a noticeable odor. Also please indicate if you treat your water for any of the 

above conditions): _ __,~=..a~=:::-.-::..:.;-.S\;;:c:.' _w~-=~.:...J.:==--=Q...<-=.:.:,,._,:...:....::~::..::..._~r-----

PLEASE INCLUDE ANY ADDITJONALCOMMENTS:. _________ _ 
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C.T. MALE ASSOCIATES, P.C. 

WATER WELL SURVEY 

Please answer the following questions as complete! y as possible: 

PROPERTY OWNER'S NAME: 'OA\J\'1:1 if ~~ '1.s>"""...l"" 

NAME OF PERSON COMPLETING FORM: \J'c:?4:'7 ~ :s 
ADDRESS (Please include box nwnber and street address): ________ _ 

'"I~ 9e 'f>\'1.s ~ 1't 

DO YOU HA VE A WELL ON YOUR PROPERTY? YES V NO. _ __ _ 

IF YES, HOW MANY? Z.. (Please continue with questionnaire.) 

IF NO, PLEASE INDICATE YOUR SOURCE OF WATER SUPPLY: _____ _ 

WELL LOCATION (P!ease give approximate location of well or wells on property i.e., 

front yard, 15' from house}: ~TY W$3:\~ &~ o~ 

APPROXIMATE DEPTH OF WELL: ____ --.q.(l.~---------
LENGTH & DIAMETER OF CASING _ _ --'~--'-----------
STRATIGRAPHIC UNIT SCREENED (Is well finished in bedrock or sand and gravel) 

APPROXIMATE AGE OF WELL: _______________ _ 

USE OF WELL (Please indicate all uses of well water i.e agricultural, 
commercial, etc.}: __________ ____________ _ 

STATIC WATER LEVEL (What is the approximate depth of water in the well and/ or 

what is the pump intake setting?): ________________ _ 



C.T. MALE ASSOCIATES. P.C. 

WELL Y1ELD (Please estimate the maximum amount of water you could pump from 

your well in gallons per minute or gallons per day.):, ___________ _ 

PERCEIVED WATER QUALITY (Please indicate if your water is hard, soft, cloudy, etc., 

or has a noticeable odor. Also please indicate if you treat your water for any of the 

<ibove conditions): _______________________ _ 

PLEASE INCLUDE ANY ADDITIONAL COMMENTS:, _________ _ 

k·1groupslenvironm\forms\wa1erwellsurvey.doc 



C.T. MALE ASSOCIATES, P.C. 

WATER WELL SURVEY 

Please answer the following questions as completely as possible; %'~1:""~Ve>N'S 
PROPERTY OWNER'S NAME: 'B;\,.'Pll-0 S...S~ L-'P ~~Ps;.~o.:> 
NAME OF PERSON COMPLETING FORM: ~ ~~ 
ADDRESS (Please include box number and street address): ________ _ 

1-s1c;;- ~'1 ::. 12-0~ l~A 

DO YOU HA VE A WELL ON YOUR PROPERTY? YES i/ NO -----
IF YFS, HOW MANY? _ __..__ ______ ,(Please continue with questionnaire.) 

IF NO, PLEASE INDICATE YOUR SOURCE OF WATER SUPPLY: _____ _ 

WELL LOCATION (Please give approximate location of well or wells on propert)· !.e., 
I 

front yard, 15' from house): bfp@-c;f So Wle'b'I e>"P ~ VG"WA:-/ . 
) 

ks> o' 'RlCoM \ 4- ;!.-

APPROXIMATE DEPTH OF WELL: ____ ?'- ...4-(Q-lL---------

LENGTH & DIAMETER OF CASING _ __ ...:.£'-\....----------
STRATIGRAPHIC UNIT SCREENED (ls well finished in bedrock or sand and gravel) 

APPROXIMATE AGE OF WELL: ________________ _ 

USE OF WELL (Please indicate all uses of well water i.e. domestic, agricultural, 
commercial, etc.): ______________________ _ 

STATIC WATER LEVEL(What is the approximate depth of water in the well and/or 

what is tl1e pump intake setting?): ________________ _ 



C.T. MALE ASSOCIATES, P.C. 

'\A/ELL YIELD (Please estimate the maximum amount of water you could pump from 

your well in gallons per minute or gallons per day.): ___________ _ 

PERCEIVED WATER QUALITY (Please indicate if your water is hard, soft, cloudy, e tc., 

or has a noticeable odor. Also please indicate if you treat your water for any of the 
above conditions);, _ ______________________ _ 

PLEASE INCLUDE ANY ADDITIONAL COMMENTS: _________ _ 

1<:lgro1.1pslenvironrn\forms1waterwellsvtvey.doc 



C.T. MALE ASSOCIATES, P.C. 

WATER WELL SURVEY 

Please answer the following questions as completely as possible: 

PROPERTYOWNER'SNAME: ~~ ~ Mm.l~ 

NAME OF PERSON COMPLETING FORM: ~~'J ~ 

ADDRESS (Please include box number and street address): _ _______ _ 

3Bil t-.l"'J .S tz.G~ t'+A-

DO YOU HAVE A WELL ON YOUR PROPERTY? YES ____ NO ___ _ 

IF YES, HOW MANY? (Please continue with questionnaire.) 

IF NO, PLEASE rNDICATE YOUR SOURCE OF WATER SUPPLY: _____ _ 

WELL LOCATION (Please give approximate location of well or wells or. property i.e., 

front yard, 15' from house): ___________________ _ 

APPROXIMATE DEPTH OF WELL: _____ -Tt~L(")---------?J/ 
LENGTH & DIAMETER OF CASING. ___ _.L'.L'--'--· ------- --
STRATIGRAPHIC UNIT SCREENED (Is well finished in bedrock or sand and gravel) 

APPROXIMATE AGE OF WELL: ___ ___ _________ _ 

USE OF WELL (Please indicate all uses of well water i.e. domestic, agricultural, 

commercial, etc.): _____ _____ __________ __ _ 

STATIC WATER LEVEL (What is the approximate depth of water in the well and/ or 

what is the pump intake setting?): _ ______ ________ _ _ 
\ 



C.T. MALE ASSOCIATES, P.C. 

WELL YIELD (Please estimate the maximum amount of water you could pump from 

your well in gallons per m inute or gallons per day.): ___________ _ 

PERCEIVED WATER QUALITY (Please indicate if your water is hard, soft, cloudy, etc., 

or has a noticeable odor. Also please indicate if you treat your water for any of the 

above conditions): ______________________ _ 

PLEASE INCLUDE ANY ADDITIONAL COMMENTS: _________ _ 

k:lgroups\environmlformslwaterwellsurvey.doc 


