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INDIAN POINT ENERGY CENTER. : 

RADIOLOGICAL GROUNDWATER MONITORING PROGRAM 
. , QUACiTY ASSURANCE AND PROCEDURES 

, . 

. \ 
,Section !.,: QUALITY ASSURANCE PLAN 

. . 

GZA GeoEnvironmental is pleased to provide this Quality Assurance Plan (QAP) for 
the Radiological Groundwater Monitoring Program (RGMP) at Indidn Point Energy 
.Center (IPEC), as indicated in Task Order 32, dated March 5, 2007. This QAP 
describes the methods, procdures, and protocols that will'bc implemented by GZAYs 
RGMP'tcam in order to provide integrity of this Sampling Program. Included we 
details regarding use of Sampling Methods and Equipment, Waste Management 
~rotoco< and Quality AsswancdQuality Control Procedures. . . . 

GZA will implement two methods of sampling to collect representative groundwater 
samples: the Low Flow method and a Modified Traditional method. The Low Flow 
method allows collection of gromldwater samples indicative of ambient flow conditions , 
at discrete sampling zones, while minimizing the accumulation of wastewater. 
Wastewater is minimized by limiting pumping rate and drawdown. The Modified 
Traditional method allows for the collection of groundwater samples h m  monitoring 

C wells where low-flow sampling cannot be implemented, while still minimizing 
\ wastewater accumulation. As agreed upon by GZA, Entergy Nuclear Northeast, the 

Nuclear Regulatory Commission (NRC), and the New York State Department of 
Environmental Conservation (NYSDEC), the Modified Traditional method allows for 
collection of groundwater samples after purging 1.5 well volumes. This method will 
only be implemented in one or two inch diameter wells in which low flow sampling 
cannot be achieved. 

' 
Several types of pumping equipment will be utilized, depending upon the sampling 
method to be used and the characteristics of individual monitoring wells. Appendix B 
lists each monitoring wcll urider consideration for the Radiological Groundwater 
Monitoring Program, and the suggested sarnplirlg method and equipment for each wcll. 

r The rationale for choice of sampling methods and equipment are as follows: 
\ 

t. 
9 Open rock wells at least 200 fcct in depth should be low flow sampled using 

f" permanently installed Solinst Waterloo Multilevel Sampling systems. 
1. - 2. One inch wells in which static water level is deeper than 25 feet should be 

sampled using the Modified Traditiorial method with a Waterra Pump and 
r 
r" footvalve. 
La 3 In general, low-yielding wells may be sampled .using the Modified Traditional 

method if drawdown cannot be mininized using the Low Flow method. This 

1. may be implemented using a peristaltic purnp, submersible pump, or Waterra 
pump and footvalve. 
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> Adequately yielding wells two inches or greater in diameter in which static water 
level is deeper than 25 feet should bc low flow sampled using a submersible . 
pump. 

> Adequately yielding wells in which depth to static water level is less than 25 feet 
should be low flow sampled using a peristaltic pump. i 

WASTE MANAGEMENT ' 

The following wastes will be generated as part of the Long Term Monitoring and 
Sampling Program at IPEC: 1) monitoring well purge water; 2) decontamination 

. water; and 3) disposable sampling equipment. 

Monitoring Well Purge Water , , 

Generation of monitoring well purge water will be minimized by implementing the 
low flow sampling method whenever possible. Purge water generated fiom MW38, 
MW40, MW48, and MW5 1 will be discharged to ground surface until further notice 
f ion~ Entergy. Purge water collected from all other wells will be collected and 
contained in appropriate containers issued by Entergy. Drums and containers will be 
clearly labeled with a description and source of its contents. Removal of drums or 
containers and treatment and disposal of wastewater will be the sole responsibility of 
Entergy. 

Decontamination Water 

Wastewater generated from the decontamination of tools, reusable supplies, and field1 
screening equipment such as water quality meters, water' level indicators, oiVwater 
interface probes, and flow meters will be collected and contained in appropriate 
containers issued by Entergy. Drums and containers will be clearly labeled with a 
description and source of its contents. Removal of drums or containers and treatment 
and disposal of wastewater will be the sole responsibility of Entergy. 

Dismsable Sampling Eauiprnent 

Disposable sampling equipmerit including latex gloves, disposable tubing, and 
disposable bailers will typically be collected in plastic trash bags, and disposed of in 
appropriate on-Site trash facilities. As requested by Entergy, disposable sampling 
equipment used at specified wells, such as MV42 and MW53, will be evaluated by a 
Health Physics professional prior to disposal. Disposable sampling equipment used , 
within RadiologicaIly Controlled Areas will be collected and sealed in transparent 
"Radioactive Trash" bags and disposed of in Radiologically Controlled Area trash 
facilities. 
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QUALITY ASSURANCEIQUALITY CONTROL (QAIQC) PROCEDURES 

QAIQC procedures will be used to provide perfonnmce informatio1.1 with regard to 
accuracy, precision, sensitivity, representativeness, completeness, and comparability 
associated with the sampling and analysis activities to be conducted as part of this 

Gn E3 Monitoring Program. Field QNQC procedures will be used to a~sure  that samples 
collected are representative of the actual conditions of the Site, and do not contain 
contaminants introduced either from the field activities or from sample transit. A 
summary of the field and laboratory QNQC procedures to be followed as part of this 
Investigation is given below. 

Field OA/OC 

Field QAlQC will include the following procedures: 

F 3 
P Calibration of Field Equipment 
P Collection of Field QA/QC Samples 
P Use of Dedicated and Disposable Field Sampling Equipment a C > Proper Sample Handling and Preservation 
P Proper Sample Custody Procedures in the Field 
P Proper Chain of Custody Documentation C 3 Completion of Report Lags 

1 A description of each of these procedures is provided below. . 

-- 
Calibration of Field Equipment 

- 
; 2 b Calibration of field analytical equipment, including water quality meters and turbidity 

meters, will be checked on a daily basis and recalibrated in accordance with factory 
,d B instructions as needed. 
- 

CoUection of Field Q N Q C  Samples 

C Submersible pumps removed from monitoring wells will be decontaminated and a 
500mL field QAIQC blank will be collected prior to reinstallation. The field QNQC 
blank will be collccted by circulating ficsh water through the decontaminated pumps 
and gathering this water into appropriate sample containers. ( 

Additionally, one field sample will be collected each quarter for laboratory spiking 
and subsequent anhlysis. 
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Use of Dedicated and Disposable Field Sampling Equipment 

Dedicated polyethylene or nylon tubing (or equivalent) will be used in all monitoring 
wells to eliminate the possibility of cross-contamination during groundwater sampling G3 activities. 

Monitoring wells MW30, MW31, MW32, MW39, Mhr40, MW51, MW52, MW54, 
MW60, MW62, MW63, and MW67 will be sampled using permanently installed 
multilevel 'sampling systems utilizing dedicated 'A" nylon tubing and double-valve 
Pumps- 

Monitoring wells MW42-49, MW44-63, MW45-42, MW47-56, MWS3-82, MW56-53 
will be sampled using a submersible pump and dedicated 3/8 x 1/2 inch polyethylene 
tubing (or equivalent) that will be stored in the wells during periods of non-use. 

Monitoring wells MW41-63, MW42-78, MW44-102, MW45-61, MW47-80, MW53- 
120, and MW56-83 will be sampled using dedicated 9 8  x !h inch high density - polyethylene tubing (or equivalent) and dedicated stainless steel or Teflon footval ves. 

L : This tubing and footvalves will be dedicated to individual wells, but, in between uses, 
will be sealed and stored in labeled plastic bags instead of within respective wells. 

I 

' All other monitoring wells will be sampled using a peristaltic pump and dedicated %" 
nylon or 3/8 x %" polyethylene tubing (or equivalent.) 

I 

Each well sampled using the low flow method will also have a dedicated flow 
restriction valve. 

I:' 
,, 

Short lengths of flexible tubing for the peristaltic pump and nylon or polyethylene 
tubing used to connect monitoring equipment will be disposed of after each use. Other 

I disposable equipment including nitrile gloves and disposable bailers will be used to 
prevent cross-contaminati? between samples. Nitrile gloves will be changed 
frequently and in between wells. 

C Sample Handling and Preservation 

Sample volumes collected will be predetermined by Entergy. For each of the [1 * 
% analytical parameters analyzed, a sufficient sample volume will bc collected to allow 

the specified analytical method to be performed according to protocol, and to provide 
sufficient sample for reanalysis if necessary, unless an agkernent is reachcd between L. h receiving parties to increase orbcrease the sample voluma(s) requested. 

Samples will be collected in high density polyethylene or polypropylene containers 
such as Nalgene brand or equivalent. If a split sample is required, all requested 



r :' ' 
t,: 

INDIAN POINT ENERGY CENTER 
RADIOLOGICAL GROUNDWATER MONITORING PROGRAM 

QUALITY ASSURANCE AND PROCEDURES 

sample volumes will be combined into one large container, thoroughly mixed, and 
then divided into the appropriate volume containers for each receiving'party. 

Sample preservation techniques such as cold temperature storage at 4' C and pH 
adjustment with hydrochloric acid are not necessary for analysis of radionuclides and 
thus will not be utilized. Thcre is no holding time for analysis of radionuclides, but 
samples will be relinquished to an Entergy-issued receiver promptly after collection. 

Packaging and .shipping of samples for laboratory analysis will be the sole 
'responsibility'of Entergy. 

Sample Custody in the Field 

Sample handling in the field will conform to appropriate sample custody procedures. 
Field custody procedures include proper sample identification, chain-of-custody 
forms, b d  delivery procedures. Sample labels will include monitoring well 
nomenclature, sampling port depth (when appropriate), sample number, date, time, 
sampler's name, and sample designation whcn a split between parties is required. 
Additionally, custody seals may be placed around the sample bottle lid to detect 
unauthorized tampering between time of collection and analysis. The seals should be 
attached in such a way that it will be necessary to break them in order to open the 
container. 

After each sample is collected and appropriately identified, the following information 
will be entered into a chain-of-custody form: 

site name and address (if not'pre-printed) 
sample~fs)' name@) 
monitoring well nomenclature and port depth when appropriate 
sample number 
number of containers . . 

date and time of sample completion 
type of sample 
sample matrix 

Sample analyses required will be entered by Entcr'gy. 

During split sampling events, separate chain-of-custody forms will bc filled out for 
each receiving party. Example chain-of-custody forms issued by Entergy, tl~e NRC, 
and NY SDEC are presented in Appqdix C. 

The samplt~ will sign and date the "Relinquished by" blank space, photocopy the f 

chain of custody, and either A) relinquish the samples and original chain to the 
appropriate designee rcpresentatives who will sign and date the "Received by" blank 
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space; or B) deliver the samples and original chain to tbe designated sample locker 
issued by Entergy. The sampler will retain a copy of the chain of custody. 

Sample details will then be logged into a computerized information database. 

Chatn of Custody, QMQC 

Samples delivered to the designated sample locker will be accompanied by an original 
signed and dated chain of custody. Samples will be received by Entergy shipping 
personnel who will inspect the sample bottles and custody seals to check their 
integrity, and examine the information on the chain-of-c&tody fonn. If the samples in 
the locker match those described on the chain-of-custody form, the Entergy shipping 
personnel will sign and date the fonn on the next "Received" blank and assume 
responsibility for the samples. The samples may then be appropriately packaged and 
shipped in accordance with Entergy and NRC procedures. 

If issues with the samples are noted, the Entcrgy shipping personnel will sign the form 
and record problems in the "Remarks7' box. Hdshe will then immediately notify the 
Project Site Supervisor by telephone (Sara Covelli 646-294-7359) so appropriate 
follow-up steps can be implemented on a timely basis. 

If samples itre relinquished by the sampler to a.third party designee immediately 
following sample collection, the sampler and third party shall sign and date the chain 
of custody and the sampler will relinquish samples to the designee. The sampler will 
then proceed with the chain of custody to the nearest facility to make photocopies of 
the chain. The sampler will provide the original chain of cusfody for the designee and 
a copy for a designated Entergy representative. The sampler will also keep at least 
one photocopy of the chain for GZA. 

If samples are to be relinquished by the sampler to more than one party irnmediateIy 
following sample collection, each set of samples relinquished will be documented by a 
separate chain-of-custody form in accordance with NRC and NYSDEC chain-of- 
custody procedures. 

Laboratory QAfQC 
L 

Laboratory custody procedures for sample receiving and log-in, sample storage and 
numbering, tracking, sample preparation and analysis, QNQC, and storage of data are 
described in the laboratory's Standard Operating Procedure (SOP). This docunent i s  
available upon request. - 
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Field Report Logs 

The following logs or their equivalent will be completed during the course of this 
program: 1) Daily Field Activities Logs; 2) purging and sampling data logs; and 3) 
Transducer Installation Logs. 

I 

The Daily Field Activities t og  should be completed at the end of each day and will 
describe field activities including: 

project number and site name 
date and times of GZA samplers' onsite arrival and departure 
weather 
a t t d e e s  onsitc and associated affiliations 
description of field activities 
all pertinent sample collection information including- 

-sample identification numbers 
-well nomenclature 
-number of samples taken 
-method of sample collection 
-equipment used 
-any factors that may affect sample quality 
-time of sample collection 
-initials of collector L. 

well nomenclature of any transducer ,installations, alterations, or 
data collkcted 
notes regarding significant meetings, concerns, and inventory 

One of three types of sampling data sheets (Low Flow, Waterloo, or Modified 
' Traditional Purge) or their equivalent should bc completed during purging and 

samplirig of each monitoring well (Appndix D). The type of sampling data sheet 
used will be appropriately chosen based on method of sampling and equipment used. 

The following information should be recorded on the sheets: 
7 

project number, site name and location 
monitoring well nomenclature 
date 
sampler's name 
well casing diameter 
well depth from top of casing 
top of casing elevation 
static water level 
equipment used and serial number of equipment 
start and end.times of purging and sampling 
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- water quality parametm readings including- 
-pH . , 

. . . . .  < . . 
-temperature . . 

-specific conductivity 
-dissolved oxygen 
-OW 

. . -turbidity 
time of readings , 2 

volume of water purged by the Grne of each reading 

The following additional information may be recorded depending on the individual 
monitoring well and type of sampling performed: 

water level readings, if possible 
distance h m  top of well casing to water and fiee product 
flow rate of purge andlor,pump settings 
height of water column 
desired purge volume 

A Transducer installation Lo$ should be completed for each transducer instdled\ or 
resct. The following information should be recorded on each log: 

project number, site name and location 
monitoring well nomenciatore 
date 

r technician's name - well casing diameter 
well depth from top of casing 
top of casing and ground surface clcvation 
static Depth to Water and time measured 
transducer depth readings 
groundwater elevation reference set 
test interval 
test name programmed 

I 

,time of test start 
tr&sducer serial number 
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Section 2: LOW-FLOW SAMPLE COLLECTION . . 

. , . . 

. . 
PURPOSE 

To obtain representative groundwater samples for radionuclide analysis at Indian Point 
Energy Center as part of Entergy's Radiological Groundwater Monitoring Program 

' 

(RGMP). The low-flow sampling method allows collection of groundwater samples 
indicative of ambient flow conditions at discrete sampling zones, while minimizing the 
accumulation of wastewater. Wastewater is minimized by limiting pumping rate and 
drawdown. This Site-specific Standard Operating Procedure (SOP) describes the low- 
flow sampling procedure as defined by applicable portions of the United States 
Environmental Protection Agency (USEPA). The procedure contained within this SOP 
will be used during implementation of the RGMP. 

EQULPMENT AND MATERIALS 

Peristaltic pump or dedicated submersible pump and control 
Dedicated % nylon or 3/8 inner diameter polyethylene tubing 
Water level indicator and/or pressure transducer 
In-line flow metef 
Flow-restriction valve 
Oil-water interface probe (if necessary) 
Power source/ 
Air compressor, air flow regulator, and air line (for Waterloo systems) 
Water quality meter with manual-read and logging capability @h ORP, DO, 
s p i f i c  conductance, and temperature) with flow-through cell 
Turbidity meter 
1 gallon purge water bottles 
Field book 
Sampling log 
Well-construction log 
Sample bottles (1 gal andlor 2 liter) I 

Collapsible sample bottles (2.5 gal) 
Decontamination supplies 
Exclusion zone/ safety materials (stanchions, caution signs, and rope) 
Personal Protective Equipment (nitrile gloves, safety glasses, hard hat, safety-toc 
shoes, hearing protection when required) 
Watch 
Appropriate batteries for applicable equipment 
Liquinox Soap 
Zip Lock bags 
Indelible marking pen and black ink pen 
Copy of Site-Specific Health and Safety Plan (Appendix A) I 

I 
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'.i :... ; 1;; , .. , 
Copy of ownor's manual for sampling equipment 

-.. 8 .. This SOP . . 

. Chain of Custody fonns I 
;. i r ' Calculator -. 
:. ! 

Cell Phone 
T?7 ::,; 1:. :, Sample preservation is not required for analysis 'of radionuclides, and thus, the use of .:: ; :-tq . , : preservatives, ice, and other sample preservation tshniques are not addressed in this 

I 

Site-Specific SOP. Additional equipment and materials may be needed for 'evaluation of 
nin-radi onuclides. 

. I .  

''Recognizing that there q e  s e v d  types of monitc?ring~wells at the Site, there will 
necessarily be different approaches t o  groundwater sampling. General sampling 
considerations include the following: . . . 

\I 

In order to minimize disturbance of the water column, install dedicated tubing 
andlor dedicated pumps at least 24 how prior to sampling. 

Boreholes containing permanent Waterloo Multilevel Sampling Systems will be 
low-flow sampled using the Waterloo system's doublevalve pumps and 
dedicated !4 inch nylon tubing. 

Monitoring wells with a diameter of two inches or greater and a depth to water 
greater than 25 feet will typically be sampled with a dedicated variable-speed 
submersiblepump and dedicated 318 inch ID polyethylene tubing or equivalent. 
One inch wells with static groundwater levels deeper than 25, feet will be sampled 
using the Modified Traditional Groundwater Sampling Method, as outlined in 
Section 3. 

Wells with static,groundwater levels no more than 25 feet bclow ground surface 
will typically bc sampled using a variable-speed peristaltic pump and dedicated 
!4 inch ID nylon tubing or equivalent. 

0 In wells with an open sampling interval or screen leng,~ of 10 feet or less, 
position the pump intake or end of tubing at the midpoint of the sampling 
interval. If possible, place the intake at least two fcet from the bottom of the well 
to avoid disturbance of settled particulates. In open boreholes and other wells 
with an open sampling interval greater than 10 feet, the intake point shall be 
placed at a predetermined dcpth intended to capture one or more discrete 
sample/fiacture zones. 

In-line monitoring and flow rate equipment should be attached to dedicated 
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tubing in the following order: flow restriction valve '(for non-waterloo wells), 
peristaltic pump (if required), flow meter, water quality meterlflow through cell. 

PROCEDURES 

1. In non-Watgloo wells, use an in-line flow meter measuring tlow in gallons per 
hour to determine flow rate. Use pump speed control and a dedicated flow 
restriction valve to adjust flow rate. Pumping ratdpressures should be adjusted 
ideally within the first fifteen minutes of purge to expedite stabilization. 

Use a turbidity meter, water quality meter, and in-line flow through -11 to 
evaluate water quality parametkrs for stabilization. Wastewater may be 
discharged &om flow through cell directly into an appropriate container provided 
by Entergy. If this is not possible, wastewater may be discharged into one gallon 
containers designated for wastewater and labeled "Purge Only". Special caps 
that hold discharge tubing in place have been fabricated by GZA for these 
containers. These one gallon containers will be discharged to larger containers 
when full. Large wastewater containers should only be filled to a maximum of 
80%. 

3. Establishing Low:Flow: 

A) Non- JVaterloo Wells 
1. Check that trslsducers are recording water-level measur'ements . 

prior to pumping. 
ii. Measure depth to groundwater to the nearest one-hundredth of a 

foot (0.01') using a water level indicator. Take all depth to water 
measurements from top of well casing at the point marked on the 
riser. If them is no mark, use an indelible black marker to mark 
the northern-most point on the riser. If LNAPL (Light Non- 
Aqueous Phase Liquid) or DNAPL (Dense Non-Aqueous Phase 
Liquid) exists in the well, use an oiUwater interface probe to 
measure depth to product and depth to groundwater. Record 
measurements in field book and on sampling data shect. 

iii. Start the pump at its lowest speed setting and slowly increase until 
discharge occurs. Adjust £I ow-restriction valve to limit rate of 
flow. . . 

IV. Take a water level measurement and adjust setting until 
dpwdoivn is 0.3 feet or less. If drawdown of 0.3 fect or less 
cannot be achieved,- set pump speed as slow as possible and take 
water level measurements until water level stabilizeis. 

v. Avoid allowing the water level to fall to the intake level or to 
within the screen (if static water level'is above the screen.) 
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r 

vi. Flow rate should not exceed 4 gallons per hour. Continue to take 
water level and flow rate measurements every 3 to 5 minutes. 

B) tVaterloo Wells 
i, Check that transducer data-loggers are recording water-l eve1 

' ~neasurements prior to pumping. 
ii. Start the air flow regulator at its lowest pressure setting using 

short drivdvent cycles (4-5 seconds). Slowly increase pressure 
until discharge occurs. 

iii. Adjust drivdvent cycle and presssure until air is completely purged 
h m  the discharge line. If air return to the discharge line during , 

the course of the purge, the maximum depressurization threshold 
of the sample mne has been surpassed, and purging must be 
slowed or momentarily suspended to allow recharge. . 

iv. Record drivelvent cycle times and press- to reference for 
future sampling events. 

v. If air passes through discharge tubing at any point during purge, 
suspend monitoring of watcr quality parameters and reduce the , 

rate of purge. 
vi. Resume water quality parameter monitoring when air has 

completely cleared fiom the tubing and one full flow-through cell 
volume of water has been discharged 

4. Stabiliration is complete when three consecutive readings taken at 5-minute 
intervals fall within the following limits: . \ 

Turbidity 10 % 
Dissolved Oxygen 10 % 
Specific Conductance 3 % 
Temperature 3 %  
PH +/- 0.1 unit 
om +/- 10 mVol ts 

5.  If after four hours of continuous purging, pawmeters have not stabilized, call the 
.:.% project manager to discuss the most appropiiatc come of action. 

6 .  When stabilihtion of water quality parameters has been achieved, extract a 
srunple only if one full tubing volume has already been purged. The following 
standard will be used to calculate thj s volume: 

Sampling Intake Depth < (less than) I OOft % gallon 
Sampling Intake Depth > (greater than) IOOft % gallon 
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7. When stabilization has been achieved and the appropriate volume has been 
purged, collect a sample at the same rate of purge used to achieve stable water 
quality parameters. Remove water quality meters and flow mcters fiom the 
discharge tube prior to collecting the sample. Water that has passed through 
water quality andlor flow meters may not be used for sampling. 

8. GZA sampling technicians may stabilize parametks, but will not begin sarnplc 
collection until the required parties, such as Entergy representatives, Health 
Physicians (HP), Nuclear Regulatory Commission (NRC), and the NY State 
Department of Environmental Conservation (NYSDEC), have arrived for 
observation. 

9. ~abcl  sample bottles with the following &formation: 

Well ID 
Port ID (for waterloo wells) 
KPEC Sample Number (as provided by Entergy) 
Date 
Time (of Sample Start) 
GZA Technician's Name 
Designation (ie: IPEC, NRC, DEC, etc) 

10. In non-waterloo wells, after the samples have been collected and pumps have 
been turned off, measure depth to water fiom the top of well casing and record on 
sampling log. 

RECORDS AND DOCUMENTATION 

All data and sampling information must be recorded on a Low-Flow Sampling or 
Waterloo Sampling Data Sheet or equivalent (included as Appendix D). This must 
minimally include the following water quality p k e t e r s :  pH, OW, dissolved oxygen, 
turbidity, temperature, and specific conductance. Also rccord date, times, depth to water, 
flow rate (or ventfdrive cycle), and special notes on the Data Sheet. General information 
such as date, time, well name, initial depth to water measurements, issues 
encountered/actions taken, communications, and parties present during sampling should 
also be recarded in a field log book. 
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EQUIPMENT FAILURE ANTI OTHER POTENTIAL PROBLEMS 
. . . . 

Pump Failure ~uring'  Sample Collection: If pumping cases and water in the 
tubing is allowed to flow back into the well before sample wllection has been 
completed, any partial sample volume collected should be discarded. When 
pumping is resumed, 3 new consecutive stabilized reading must be achieved 
prior to new sample collection. A new container should be'used to collect the 
new sample. 

Submersible Pump Failure: If submersible pump failure occurs during purging or 
sampling, check battery power and pump controller fuses. If purging cannot be 
resumed using the submersible pump, do not remove the pump or tu6ing fiom the 
well. I f  the depth to water is greater than 25 feet, call the project manager to 
discuss the most appropriate course of action. If depth to water is less than 25 
feet, attach a short length of flexible tubing to the end of the mbmersiblc pump 
tubing and use a peristaltic pump to continue purge. Three new consecutive 
stabilized readings must be achieved before sample collection . 

Peristaltic Pump Fai ly :  If peristaltic pump failure occurs during purging or 
sampling, check battery power and condition of flexible tubing. If purging 
cannot be resumed, replace peristaltic pump. 

> 
Water Quality Monitoring ~ q u i ~ m e n t  Failure: If water quality meter or turbidity 
meter fails or reads in error duringpurging continue purging and replace failed 
equipment. If replacement equipment is not available, call the project manager to 
discuss the most appropriate course of action. 

Flow Meter Failure: If flow meter fails during purging, continue purging and 
gauge flow rate using a stopwatch and a calibrated cmntainer (such as a measuring 
cup). 

Failure to Stabilize Water Quality Parameters: If water quality parameters do not e stabilize after four hours, of continuous purging, one of four options may be 
considered. 

a) Continue purging and attempt to stabilize readings 
b) Discontinue purging, do not collect a sample, and document 

efforts to stabilize water quality parameters. 
c) Discontinue purging and collect a sample. Document efforts to 

stabilize readings. 
d) Discontinue purging and &cure the well. R e m e  purge the next 

day ond attempt to stabilize readings. 
I 

.. . 

, . 
Call the p~oject manager to discuss the most appropriate of these four options. 

.. , 
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' RADIOLOGICAL GROUNDWATER MONITORING PROGRAM 
/'j QUALITY ASSURANCE AND PROCEDURES , 
-I 

w Insufficient Yield: If tbe recharge rate of a well is less than the slowest extraction 
rate achievable, and the well is completely dewatered, suspend purging and 
extract a sample as soon as the well has recovered sufficient volume to fill the 
required sample' volume. , 

Call the project manager if other difficulties arise. All problems will be 
documented on the sampling data sheet and field book. 

POST SAMPLING ACTIVITIES 

1, Leave dedicated equipment including pumps, tubing, and pressure transducers in 
individual wells to avoid cross-contamination. 

2. Decontaminate flow meters, water quality meters, turbidity meters, and flow- 
through cells between samples with a thee step process: pre-rinse, wash, rinse. 
Pre-rinse equipment by flushing with fresh water in a clean 5 gallon bucket or 
equivalent container. Wash equipment in another container with a liquinox- 
solution. Rinse equipment with fresh water in a third container. Containerize all 
decontamination liquid in an appropriate wastewater container provided by 
Entergy. . 

3. Thoroughly decontaminate water level indicators and oil-water probes using 
bleach or alconox wipes followed by a &ah water rinse. Containerize 
decontamination liquid in an appropriate waslewatn container provided by 
Entergy. 

4. Prior to the next sampling event, check calibration of water quality meters against 
a calibration standard and recalibrate as necessary using parameter-specific 
buffers (see attached calibration procedures in Appendix E). 

SAMPLE HANDLING AND CHALN OF CUSTODY DOCUMENTATION 

After collection of samples has been completed and the work &a has been secured, a 
GZA sampling technician will deliver samples to a designated lo~ker provided by 
Entergy and/or designated party. A chain-of-custody record will document sample 
names, name of samplers, sample matrix, number of containers, date and time of 
sample completion, and the analysis required. The chain-of-custody will be completed 
by the GZA sampling technician(s) and will be delivered to either the designated 
sample locker or an appropriate Entergy representative at the end of each sampling 
day. Each person or organization who relinquishes and/or receives responsibility for - 
the samples will sign, date, and retain one copy of the record for hisher files. 
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INDIAN POINT ENERGY CENTER 
RADIOLOGICAL GROUNDWATER NONITOFUNG PROGRAM 

QUALITY ASSURANCE AND PROCEDURES 

APPLICABLE REFERENCES AND STANDARDS 

U.S. Environmental Protection Agency, Region 11, "Ground Water Sanlpling Procedure 
Low Stress (low flow) Purging and Sampling," March 16, 1998. 

cin 1 ' 7 
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INDIAN POINT ENERGY CENTER 
RADIOLOGICAL GROUNDWATER MONITORING PROGRAM 

QUALITY ASSURANCE AND PROCEDURES 

. . 

Section 3: MODIFIED TRADTTIONAL GROUNDWATER ' , 

SAMPLE COLLECTION 

PURPOSE 

To obtain representative groundwater samples for radionuclide analysis at Indian Point 
Energy Center as part of Entergy's Radiological Ground water Monitoring Program 
(RGMF). The Modified Traditional Sampling method allows for the collection of 
groundwater samples from monitoring wells where low-flow sampling cannot be 
implemented, while minimizing the accun~ul ation of wastewater. This Sitc-Speci fic SOP 
describes the RGMP's Modified Traditional Sampling procedure as agreed upon by 
GZA, Entergy Nuclear Northeasf the Nuclear Regulatory Commission (NRC), and the 
New York State Department of Environmental Conservation (NYSDEC). The procedure 
contained within this SOP will be used during implementation of the RGMP. 

$ 

EQUIPMENT AND MATERIALS 

Waterra pump 
5/8" ID (female thread) stainless steel footvalve 
Dedicated W U) (5/8 OD) highdensity polyethylene tubing 
Water level indicator 
Oil-water interface probe (if necessary) 
Power source/ generator 
Water quality meter with flow-through cell 
1 gallon purge water bottles 
Field book 
Sampling log 
Well-constru&on log 
Sample bottles (1 gal or 2 liter) 
Collapsible sample bottles (2.5 gal) 
Decontamination supplies 
Exclusion zone/ safety materials (stanchions, caution signs, and rope) 
Personal protective equipment (nitrile gloves, safety glasses, hard hat, safety-toe 
shoes, hearing protection when required) 
Watch 
Appropriate batteries for applicable equipment 
Liquinox Soap 
Zip Lock bags 
Indelible marking pen and black ink pen 
Copy of Site-Specific Health and Safety Plan (Appendix A) 
Copy of owner's manual for sampling equipment 
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INDIAN POINT ENERGY CENTER 
RADIOLOGICAL GROUNDWATER MONITORING PROGRAM 

QUALITY ASSURANCE AND PROCEDURES 

This SOP 
Chain of Custody forms ' .  

calculator 
Cell Phone 

Sample preservation is hot required for analysis of radionuclidcs, and thus, the use of . 
preservatives, ice, and other sample preservation techniques are not addressed in this 
Sitc-Specific SOP. Additional equipment and materials may be needed for evaluation of 

rTl . non-radionuclides. 1 . . .. ;; h 
EQUIPMENT INSTALLATION AND PLACEMENT. i 

Recognizing that there are several types of monitoring wells at the Site, there will 
necessarily be different approaches to groundwater sampling. - ~ e n e r &  sampling 
considerations include the following: 

One inch diameter wells with static groundwater levels more than 25 feet deep will 
typically be sampled using this Modified Traditional Groundwater Sampling method. 
Wells with recharge rates too slow to implement the Low:Flow Procedure should also be 
sampled using the Modified Traditional method. Other wells on site will typicdly be 
samplcd using the low flow method as outlined in Site-Specific SOP Low Flow 
Sampling Procedure described in Section 2. 

In wcUs with an open sampling ,interval or~screen length of 10 feet or less, the intake 
point will typically be positioned at the midpoint of the sampling interval. In wells with 
an open sampling interval greater than 10 feet, the intake point shall he placed at a 
predetermined depth intended to capture one or more discrete sampldfiacture zones. 

To avoid cross-contamination behveen wells and to minimize waste generated during 
sampling events, tubing and footvalves will be dedicated.to the individual wells sampled 
using this method. However, due to the narrow diameter of these wells, tubing and 
footvalvcs will not be stored in the wells betwcen sampling events. Dedicated pressure 
transdurn will be removed ffom the wells during sampling and reinstalled between 
sampling events to log groundwater elevation data at regular intervals. Dedicated tubing 
and footvalves will be sealed in individual plastic bags labeled with the well ID. These 
plastic bags will be stored by GZA in a location approved by Entergy. ' 



INDIAN POINT ENERGY CENTER 
RADIOLOGICAL GROUNDWATER MONITOFUNG PROGRAM 

i QUALITY ASSURANCE AND PROCEDURES 

PROCEDURES 

1. Prior to the removal or installation of any equipment in the well, measure depth 
to groundwater to the nearest one-hundredthof a foot (0.01') using a water Level 
indicator. Take all depth to water measurements fiom top of well casing at the 
point marked on the riser. If here is no mask, use an indelible black marker to 
mark the Northern-most point on the riser. If  LNAPL (Light Non-Aqueous 
Phase Liquid) or DNAPL (Dense Non-Aqueous Phase Liquid) exists in the well, 
use an oiVwater interface probe to measure depth to prgduct and depth to 
groundwater. Record measurements in field book and on sampling data sheet. 

2. Remove the dedicated pressure transducer fiom the well and store in a clean 
plastic bag. Again, measure and record depth to groundwater. 

3. Install dedicated tubing and footvalve into the well and discard the plastic bag 
used to store the tubing. 

4. Affix tubing to waterra pump and attach flow through cell and water quality 
meter to the end of tubing. 

L 

5 .  Wastewater may be discharged from flow through cell directly into wastewater 
containers provided by Entergy. If this,is not appropriate, wastewak may be 
discharged into one gallon containers designated for wastewater and labeled 
"Purge Only". Special caps that hold discharge tubing in place have been 
fabricated by GZA for these containers. These one gallon containers will be 
discharged to larger containers when fill. Large wastewater containers should 
only be filled to a maximum of 80%. 

6.  Prior to collection of samples, 1.5 well volumes should be purged. Use the water 
quality meter and turbidity meter to measure water quality parameters. Water 
quality parameters need not be stabilized prior to sampling, but should be 
measured approximately every 5 minutes and recorded on the sampling data 
sheet. 

7. When 1.5 well volumes have been purged, a sample may be collected. Remove 
water quality meters from the discharge tube prior to collecting the sample. 
Water that has passed through water quality andlor flow meters may not be used 
for sampling. 

8. GZA sampling technicians may purge the appropriate volume, but will not begin 
sample collection until the required parties, such as Entergy representatives, 
Health Physicians (HP), Nuclear Regulatory Commission (NRC), and the NY 

\ 
State Deparfn~ent of Environmental Conservation (NYSDEC), have arrived for 
observation. 
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11 lNDIAN POINT ENERGY CENTER 
RADIOLOGICAL GROU~DWATER MONITORING PROGRAM 

[fi QUALITY ASSURANCE AND PROCEDURES 

r:. . , .  . 
.. 9 .... ., . . 9 .  ;' Label sample bottles with the following information:' . . 

, . 

:?i CI .:,& Gq we11 ID i- 

P E C  Sample Number (as provided by Entergy) 
: Date,, ' . . 

.: i t; ,. , - .Time (of s k p l e  St&) 
.. . , . . . .  
::a GZA.Technician's Name 

IT* 
Designation (ie: IPEC, NRC, DEC, etc) 

RECORDS AND DOCUMENTATION 

All data and sampling information should be recorded on a Modified Traditional Purge 
Method Sampling Data Sbeet (Appendix D) or equivalent. This will typically include the 

! foilowing water quality parameters: pH, ORP, dissolved oxygen, turbidity, temperahue, 

1 and specific conductance. Also record date, times, initial and final depth to water 
measurements, and special notw on the Data Sheet. General! information such as date, 
time, well name, initial depth to water measurements, and parties present during 
srunpliug should also be recorded in a field log book 

EQUIPMENT FAILURE AND OTHER POTENTLAL PROBLEMS , 
Pump Failure: If w a t m  pump fails during purge or sampling, continue purging 
and complete sampling event by hand. \ 

f 
.Water Quality Monitoring Equipment Failure: If water quality meter or turbidity 
meter fails or reads in enor during purging, continue purging and replace failed 
equipment. If replacement equipment is not available, continue purging and 
collect sample &ex 1.5 well volumes have been purged. Document equipment 
failure or errors on the sampling data sheet and field book. 

Insufficient Yield: If the recharge rate of a well is less than the extradon rate, 
and the well is completely dewatered, suspend purging and extract a sampIe as 
soon as the well has recovered sufficient volume to ,fill the required sampIe , y 

volume. i 

Call the project manager if othcr difficulties arise. All problems should be 
documented on the sampling data sheet and field book. 
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INDIAN POINT ENERGY CENTER 

QUALITY ASSURANCE AND PROCEDURES 

;:?, f ... j POST SAMPLING ACTWITIES . . 
.a;i . . 

After the samples have been collected, remove tubing and footvalve h m  the 
well. During removal of tubing and footvalve, drain the tubing into an 
appropriate wastewater container. Measure depth to water fiom the top of'well 
casing, and record on sampling log with the time of measurement. 

Store tubing and fwtvalve in the plastic bag containing the pressure transducer. 
Seal and label the plastic bag with the well ID. Reinstall pressure transducer in 
the well. Measure depth to water fiom the top of well casing, and record on 
sampling log with the time of measurement. 

3. Decontaminate water quality meters, turbidity meters, and flow-through cells 
between samples with a three step process: pre-rinse, wash, rinse. Pre-rinse 
equipment by flushing with fresh water in a clean 5 gaIlon bucket or equivalent 
container. Wash equipment in another clean container with a Iiquinox-solution. 
Rinse equipment with fresh water in a third clean container. Containerize all 
decontamination liquid in an aphpriate container provided by Entergy. 

4. Thoroughly decontaminate water level indicators and oil-water probes using 
bleach or alwnox wipes followed by a fresh water 'rinse. Containerize 
decontamination liquid in an appropriate container provided by Entergy 1 

,5. Prior to the next sampling event, check calibration of water quality meters against 
a calibration standard and recalibrate as necessary. using parameter-specific 
buffers (see attached calibration procedures in Appendix E). 

SAMPLE HANDLING AND CHAIN OF CUSTODY DOCUMENTATION 

.AAer collection of samples has been completed and the work area has been secured, a 
GZA sampling technician will deliver samples to a designated locker provided by 
Entergy and/or designated party. A chain-of-custody record will document sample 
names, name of samplers, sample matrix, number of containers; date and time of 
sample completion, and the analysis required. The chainsf-custody will be completed 
by the GZA sampling technician(s) and will be delivered to either the designated 
sample locker or an appropriate Entergy representative at the end of each sampling 
day. Each person or organization who relinquishes and/or receives responsibility for 
the samples will sign, date, and retain one copy of the record for hisher files. 

L 
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1- GZA Site-Specific Health, Safety, and Accident Prevention Plan 
1 GENERAL IrnORMATION 

C l i d i t s  Yarne: Enter* l Indian Point Energy Center (IPEC) . 
Buchanan NY 

Site Address: 450 Broadway. BucbanarsNY 105 1 1 
F' 

L....l 

Esrimated Stm Date: . June 1,2007 E s b t e d  ~pmpllttion Date: December 3 1,2007 

I ' EMERGENCY INFORMATION 

Phone Numbem _ Hospital #: (9 14) 737-9000 Ambuiana * 91 1 
Fire #: 91 1 Polia #: 91 1 

~ o s p i d  Nmnc & A d d m  Hudson V d k y  Hospital center 
1980 Crompton Road 
Cortland Manor, NY I 0567 

-OM awl 5- Map 01 Route to NS.IVI Hospital AlQLW: MY I U NO (~fno,bo nor p d )  
Other Emrgmcy Contact: Sara Covelli Phone #: 

.@ Location ofNwrcst Phone (Hany -- Cell Pho~lc) 
I 

:r t 
I i g u e l  Britos- Cell Phone) 

Have Neccssa y Underground Uiitify ~ot inUtlon~ for Subsurface work Bean Made? a Yea a Not Appli~zable 

I'? Specify Clearance Date & Time, Call B e f m  Y ou.Dig Clearance I.D. #, And Other Relevant Information: No subsurface 
work will cike place. 

SCOPE OF WORK 

L.... 
Si Description: Various locations within the Operator Controlled Area (OCA), Protected 

Area (PA), and Radiologically Controlled Area (RCA) of a nuclear 
generating facility. 

' 

Specific Tasks Performed by GZA: ' Transducer Instrllation and Monitoring 
Sampling Equipment Installation 

r . Routine Groundwater Sampling 

b Well Maintenance 
Concurrent Tasks to be Performed by GZA I .  Aquifer Drilliag and Testing, Inc: Vacuum Excava~on; Drilliin~; 
Subcontmctors (List Subconuactors by Name): Monitoring Well Installahon; Multilevel Sampling System Installation; 

Packer Tests 
2. Geophysical Applications: Geophysical well logging 

Concumnt Tasks to be Performed by Others: Daily plant opmbons and maintenance. Construcnon Operation of ,. 
1':. heavy machinery. 
I r - - 

Dots this include coafmed space entry? [XJ yes no 

i 
CZA ON-SITE P E R ~ N N E G  

1. . Name Project TltlelAssiped Role Telephone Numbers 
Matthew Gozdor Roicct Manaser work: 734-779-2404 - 

I '  cell: - 
Sara Covelli Silc Supervisor work: 212-594-8140 

Sitc Safcty OficerlCompncnt Pcnon cell: - 
Project Enginem 

i 
home: m 

t Hany Guirgu~s Sampling Technlcian work: 347-758-381 2 
Mlguel Bntos Sampllng Techmaan work: 347-582-0408 

C7A Sitc-S@A Halth, S n f q  and Acadcnt Prevention Plan 

I 
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Site Super-ison and Project Managers (SSIPM): R e ~ s i b i l i t y  for cornplimce with GZA Hmlth and Safcfy programs, policies, pmcedum 
and applicable laws and ~ l a t i o n s  is shared by all GZA msnqmnalt and suv'sory personnel. This includes the need for effective oversight 
and supervision of project &necessary ro control the Hcalth and Safety aspects of GZA on-site activities. 

SIte Safety Otncen and Competent Penons (SSOICP): The Site Safety OWccr (SSO) or "Campctcnt Person", as defined by OSHA 
1926.20@) - Accident Prevention Responsibilities, is the individual "who is capable of identifying existing and predictable h d r  in 
surroundings or working conditions which are unsanitary, hazardous, or bgaous  to employees, and who has authorization KO take prompt 
corrective measurn to eliminate them" The SSO is designated on a site-by-site basis based on the site conditions, scope-of-work, and the 
individual's ability to recognize site-specific h d  and take appropriate wrrective actions. This individual is rtsponmble to both project 
magemen1  and the designated HSC with regard to the completion of rhese assigned duties 

First AM Perwnnel: In accordance with OSHA 1926.50, at kiiS m e  individual designated by GZA who has m t  (Red Cross or 
equivalmt) mining and cntification in basic first aid and cardiopulmmq lrmsritation (CPR) must be prsent during on-site activities , 
involving multiple GZA pcrsormel. This p m  must also havc d v e d  training w d  i n f o d o n  regarding GZA's Bloodborne Pathop 
control program, including h e  requid  use of "loiivcrsal pncautions" w d  the availability of HBV vaccinations. 

Stafk Ultimate control of Health and Safety is in the hands of each individual employee. Therefore, each employee must become hi l iar  with 
and conrply with an Health and Safety requiruncnts associsted with their position and daily m ' o n s .  Employas dw havc the rcsponsiility 
to notify the appropriak managamnt, SSO and HSC of d e  conditions and accidmWinjurics irmncdimly. When ernployas are issued 
respirators or any other personal protective equipment (PPE), they are respnsible far ensuring that said itcms & used proptrly, cIcaned as 
required and maineined in good working ordcr. 

(Sub)contrsctors: (Sub)contractors must develop their own aaidmt  prwention plan related to their specific on-sitc aaiviri&. Subcontractors 
may w GZA's plw as rn informational model Howcva, each Subcontractor is rcspo~lsible for dctcnnining the plan's adequacy d 
applicability to its own activities on site. Subcontmctum must deliver their plan in clear men forin to GZA prior to the initiation of on-site 
dvities. 

OTHER PROJECT PERSONNEQ 

Name Project Tltle/Assincd Role Telephone Numbers * 

Matthew Barycnik AssociatJRinc~pal-in-chnrge work  781 -278-3805 
cell: - I 

Matthew Gozdor Roicct Manaacr work: 734-779-2404 - 
cell: 0 

Steve Kline Health and Safety Coordinator (HSC) work: 212-594-8 140 

- cell: - 
Mark Malchik GZA D~rector of H d t h  and Safety work: 78 1-278-5747 

Pager: - 
PLAN ACI(N0WLEDGMENT AM) APPROVALS 

DOCUMEhTATION TO BE COMPLETED ON SITE 

An-Entergy-issued Site Health and Safely Bdfing Slpn-in Sheet must be completed daily and prior to any on-site activities. Safcty 
briefings will bc glven by a Site Supervisor or Enrergy Supnvisor at the stan of cach work day. 

A CZA Field Activities Sheet must bc completed daily and will include informat~on re-earding field work p e r f o r d  and any hcalth and 
d a y  issues, events, or concerns encountered by GZA whilc on-Site. Onc Fwld Anibirizs S h a  will be filled our by GZA on-Site 
personnel at the cnd of cach work day. 

- . -  -- -- 
C 7 '  SilrSperlnc Hmlth, Safefy and Accident Prevention Plan Page2af I6 
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EOUmMENT AND CONTROLS . . 

I 

Monitoring Equipment ' 
Lamp Energy eV 

\ 

Gal gas and equipment type: 
LEU01 Meter 

IXJ Others: TLDs and MPGs 

Other Equipment & Gear ' 
[XJ 10# ABC Firc Extinguisher when gasoline p a w e d  

qui-t is present 
Caution Tape 

(XJ Traffic Cones or Stanchion6 
IXJ Warning Signs or Placards 
124 Decon Buckets, Brushes, Detergcnf Towels and Plastic 

Personal Protective Equipment a Respirator Type: 
RcspCartridge Type: 
Hearing Protection 

(XI Hardhat I 
h e r  ~ l o v e s  ~ y p e :  
Inner Gloves Type: Nihilt Disposable- Hypoallqenic 

Coveralls Type: 

I ' 

Outer Boots Type: 
Eye Protection kith side shields 
Tmffic Vest \ 

Penonal Flo~ation Device (PFD) 
Others: Leather or Canvas Work Gloves 

1. All direct reading'insaumcnts must be mfcmced on site at lcast oncefday (prr- and post-sampling) using a cal-gas reference 
standard and in accordance w~th thc manufachod~ instructions. Monitoring umng direct d i n g  inmumcnts should be 
continuous while there is disturbance of marerial (c.g. soil). 

2, A 15- to 25-foot exclusion zone is requid~whercva ntmsary to conbol access to heavy equipment and/or hazardous exposwe 
situations. 

AIR MONITORING INSTRUMENTS AM) ACTION LEVELS: 

Anticipated Chemical Hazards: Radioactive materials 

OVA) - none required 
1 . . 1 

t o -  units Remain in Level D. Use colarimemc tubes or other chemical specific device to verify PID 
readings do not contain low PEL toxic materials (Benzene, Vinyl Chloride, etc.) where 
applicable. Cease work and consult with DHSC if levels of benzene or vinyl chloride 
exceed 1 /2 pprn on a sustained ( 5  min) basis. 

.to-_, unia 

Comhustiile Gas Indicator CGVLEL Meter (if reauired] - none required 

Withdraw from work area and &tact Project Management Proceed to Level C protection 
for re-entry, or discontinue operation 

>- units 

< 10% LEL: Continue to monitor with cadon Eliminate all ignition sources. 
10% to 20% E L :  Stop operations until appropriate vapor control measures (i e. foam, sand, polyethylene, filin, 

portable blowe~ ctc.) and resample before resuming activiry. 
>20%LEL: Stop operations and withdraw from area. Contact DHSC before proceeding. 

HAZARD ASSESSMENT 

Secure operations, withdraw fiom work area, and discontinue work at that location until 
contaminants can be evaluated, and detailed (SSHP) plan implemented. 1 

Entcr either: X (app1ies;or required ilemfs) available) or %A (not applicnhle) 

CZA Sitr-Spedfic Hwlih Eicty snd Arddcnt Frevcntlon Plan Psgc3uT16 
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H D H$ 

[XI  onf fined Space Enby (CSE). ConLed rpln entry means thep tmt idy  huzardm srny into L y  space whish, by design, h. l i m i a  
openings for enny and exit, unhvorable natural vcnrilanon which could contain or produce dengemus air contaminants, and which is not 
intended for continuous employee occupancy. Gmfined spices include but are not Iidted to storage tanks, conqxutmmts of ships, 
process vessels, piis, silos. vats, degmsus, reachon vessels, boilas, ventilation and exhausl ducts, sewers, funnels, underground utility 
vaults, and pipelins Ocha tnviront%nts which must br Dcated as confmed spaces include Imppi ,  and baremeno. gmges, wreho- 
and other indoor amar w h m  meehanirnl (i.e., diesel, propane, g d n e  or similarly p o w d )  equipment must be o p e r d / . r  drilling or 
tesl piamg plvpmm. Confined space entry should be allowed only when absolurcly ncccssary, and then only when d l  requkmts  of , 
GZA's Confmed Spacc Entry Control Pmgam, Policy 02-8200) andlor CSE Program Supplanent for Indoor Drilling ( a d  Sinriler 
qrrations) and/or Trench and Excavation Safety and Hcalth Gu~de (and CSE Program Supplement), contained in the Hcalth and Sam 
Program Manual, have been ~trsfied. 

I ' 
~onstru&on lkanb, ihm Rigs, EacLbac~ ck The ~h. of drill rigs, backhoes and other heavy equipment r e w m t  potitiallY serious 
wnstruction M s .  Whcntvtr such equipmart is used, persmncl in the vicinity should be limited to those who must be here to C complete their assignel dutia. All pasomel must avoid standing within the mrning radius of the equipment or below any suspended 
load Job sites must be kept as clean, orderly and sanimy as posiblc. When water is used, care must be taken to avoid creating muddy or 
slippery wndiions If slippery conditions an unavoidable, barriers and warning signs must be uscd to warn of these dangus. 

New turn your back to operating machinery. Never wear lwsc clothing, jcwehy, hair or other personal i m  around rotaring equipment . 
or orhu equipmnt that muld rrnry catch or mmm loor clothing, jewelry. hair or otha personal it_nns. Always Far enough away 
fdm operating machinery to prevent accident contact which rnay result h m  mechanical or h m  crmr. 

*$ 
s.5 C ~ddit iody,  'he following basic p c m d  pmtective measures must be obsrru#l: Rardhats must be worn to protect &st bumps or 

falling objects. Safely glasses must be worn by dl workers in the vicinity of &ill rigs or other sources of flying objccs. Goggles, face 
shidds or otha foma of ye protection rmrrt be worn when ncccssq to protect against chemicals or other hazards. Steel-tod safety 
shots or boots are also qui*  m e  shoes rmst be chemically resistant or protected with appropriately selected booWwvaings where 

I:' n-. Unless otherwise specified, n o d  work dotha must be worn. Long sleeves and gloves are also required whmeva neccsary 
to protect agaim hazardous contact, cuts. abrasions or o+u possible skin ha=& 

I E l s t r i d  OSHA regulations require that cmployms who may be exposed to elcdrical equipment be tnincd to mgnizc the awciatcd 
hazards and the appropriate control methods All e*teaslon cords used for portable tools or other quipmcnt must be designed for had or 
exea usage tmd be (three-wire) grounded. All 120-volt, single-phase IS- and 2 0 - m  receptacle outlets on construction sites, md otha 
locations where moisharlwata contact may o m ,  must be equipped with mund-fraH circuit Iutermpters (GFCI) units GFCI units 

I ~ ~ I S I  be anached directly to or as close as p~s~iible to the receptacle. GFCl located away from the receptacle win not protect my wiring 
between the receptacle and the GFCl unit Only the wiring plugged into the GFCI and outward will bc protected by the GFCI. All 
(tcmporuy Ughting) lamps for general illumination mun be protected from accidcn~al breakage.' Mctal case sockas must bc ground4 
Porrablc lighbng in wet or conductive locafions should bt 12 volts or less. 

~ m r m  and BurW Drum As a precautionary measure, p n n e l  must t.rm UU W e d  d m W e d  d m  cncountcred during 
field activities contain hazardous materials until their contents can be confirmed and ch;iractmzed. Personnel should ncogniz that drums 
are frequently mislabeled, particularly drum that arc rarsed 

R 
F'$J Only uaimd and author& personnel should be allowed to Krfom drum handling. Rior to any handling, d m  must be visually 

inswed  to gain as much information as possible about their contenu. TTained field p e ~ n n e l  must look for sips of deterioration such as 
corrosion, rust or Icaks. and for signs that the d n m ~  is d n  p r m  such as swelling or bulging. D m r y p c  and drumhead configuration 

. !- may provide the observer with information about the type of material inside, (i.c.,'a removable lid is dcsiped ti~ contain solids, whilc the 
prtsencc of a bung indicates liqu~d storage). 

Although not usually anticrpated, buried d m  cw be cncountaed h e n  digging ttst pits. Therefore, the following provisions must be 
r observed if d m  are encountered. Machine excavdon (ic., baclchoe) should cease immcdiatdy an? a &rum 1s e n w u n t d  The 

i appropnate managemcnl personnel should be notified i d i a t e l y .  All GZA personnel should be inmcted to immtdiarely leave the 
work aRa. 

Even authorized pemnnel musl not enta an excavation where d m  have been uncovered, even for rnonitonng purposes, unless all 

I provisions of OSHA's mching  and excavation standard have been mct and the appropriate level of pasonal protective equ~pmcnt (PPE) 
is utilued. Sampling of unknown d m  usually requires Level B protccrion. Buried, d m  nust not be moved unless it can be 
accorrplished in a safe manna and overpack d m  arr available. 

/ U F i r e  mnd Explosion. Tnc posibi1ity of flammnble rmtia ls  being enmuntered during ficld &vines musf be m g n v r d  and the 
1.. appmpriatc steps necessary to minimize fire and explosion must b;e obsmcd. This includes situations whm organic vapors, jreepdud 

or mcriiane arc, or may be, encountered. Whcn this occurs. monitoring with a cdmbustiblc gas indicaror (CGI), is required. 



In situations where hexane, methanol YC needed for field activities, the following p m ' o n s  must be observed: k& flammable and I 

combustible materials away fmm heat, sparks and open flames; do not smoke around flammable or wmbustiblc material7 provide w ABC 
rated fire CXtinb~i~her appmpnak for the materials present, and ktep all f l m b l e  and combustible liquids in appmved and pmptrly 
labeled safety containers. 

[ LandfilvMefhane Hazards Fk old explosion should be regarded as one of, ~f not the, m a r  s i g ~ i f i r m  potential hazads -ci.ted 
. , drilling operations and other inrmsik work conducted at a landfill. Accordingly, all sources of ignition must be fully contmllcd Failw 

to control ignition sources could d t  in h, explosion and pose a serious thnar to life and health. Control methods may include forced 
ventilarjon andlor filling the borthole with enough watd to inhibit thc releask of mcthime and otha gases which would otherwise escape 
through the top of the borehole. . 

1.. 
If forced (mechanical) ventilation is to be used, all such equipment m p t  be approved for Class I. Division I hazardous aunosphk. The 

[" 
blown must be posit~oned to blow a m  thc top of thc h h o l e  so (hat gases and vapors m y  bc diluted as they exit the borehole. Do not 
attempt to suck out the garrcs or vapors Blowers, all other mchanical q u i p m n f  and tools whlcb could release sparks or static doctn'city 
must bc bonded and grounded. 

'Regardless of thc @vapor control method used, the abnosphere surrounding the borehole must be frrquently mon i tod  using direct 
reading instruments appmved for Class 1. Dinsion I hrvardous afmosphcres Monitoring should be d u c t a l  w i t h  1 to 2 feet of thc top 
of the borchole. Do not insat sampling dcv iw into the borchole. The use of tubing connected to a remote instrument is recorrnnnded 

~ 

Never approach the auger or drill shaA while it is in opnation. Always notify the opaator whm about to tako a reading. 

Regardless of actual instnuncnt readings, if all sources of ignition can not bc controlled, operations should be immediately shm down if 
readings equal or ex& lO?h of LEL and the area evncuated until ignition souras have been eliminated Ignition sources includc, but are I 

not limited to: smoking, static elccaicity, lighting, open names, spontaneously ignitable subsmnccs, frictional heat or sparks. hot surfaces, 
radiant heat, electrical sparkf m y  currentr, cuning and welding and ovens, h a a s  and heating equipment 

@ H& a ~ d  Cold Stress. Ov-po- to tcmpcnnrr ahns can rcp-I signihmr ri* to personnel if sirnple psrnulions arc not -- 
observed. T y p i d  wntrol meanrrcs designed to p w m t  hcat stress include d m n g  pmperty, drinking plenty of the right fluidq and 

I - 
wa!Ashing an appropriate worldbreak regimen. Typid  control &m designed to v e n t  cold stress also include dressing properly, 
and establ~shing an appmpate worWbrrak ngimcn. 7 % ~  pja3 managa must aswe that the appropriate provisions of CZA's Heas and 
Cdd St- Control Progmm cmhincd In the Health and Safery Program Mmual are observed. 

I ' 
L...; 

[XI Moving VLides, Tmftir Safety. All veh~hrular M c  routes which muld impact worker day be idmtificd and communiruDd 
Whenever neceswy, barriers or otha  methods must be established to prevent injury &om moving vehicles. M c  vests mun be worn by 
personnel working near moving vehicular MIL This is particulmly important wbm field activities an conducted in parking lob, 
driveways, ramps or roadwys. OSHA 1926.201 specifies that when signs, signals or banides do not pmvide adequate protection from 
highway or st~at trafijc, flagmcn must k utilizcd Flagmen m w  wear red or omnge g a r n u .  Gments wrn at night m m  be 
rqflectiw. 

. . 

BHaLr.  Noise c x ~ ~ s u r c  ran, be affected by many including thengnbcr , e d  alp.. ofnbisl rnmg (&tinu& m. intamittent & . ' 

impact), and the pmximity to noise intensifying stmaurn such as walls n buildings which cause' noist to bouna back or echo. 7he 
single most important factor effecting total noise cxposvc is distance from the ,The clam one is to the source the louder the noisc. 
The operation of 3 .drill rig, backhoe or other mechanical equipment can be sources of significant noisc u:poblve. In ordcr to reducethe 
exposm to this noiv, personnel working in m c a ~  of excessive noise must use hearing ptotectm (ear plugs Or cir muffs) in ~ c c o ~ d a n a  \ 

with the GZA Hearing Conservation Progrirm contained in .the Health w d  Safety P r o p  Manual. 

Ruh-oj-Tbmb: Wherever a a w l  dma,/ im sound level meters or noke dosimmm is tomvailable and if is neccwaty fo ra& one's wice 
abow a nonnal mnver.~ational l e d  to communicde with others wtthin 3 lo 5 f& anq;  hearing pmtcdion should be worn 

Overbead UtUlties and Hazards. Overhead hazards GUI include low hanging stnrctures which can cause injury due io bumping into 
than Other overhead hazarb include filing objear, .suspended loads. swinghg lo& and mzaing equipmenr. Hadhats must bc warn 
by personnel in a~as werc thwc types of physical hazards may be cncountcred; Banicrs or other mepods musf also be used to exclude 
personnel h m  these areas wen appropriate. Electrical wim nrc another significant overhead hazard. Afcording to OSHA (29 CFR 
1926.550), thc minimum clearance which musr be mointainedjmm overhead elecrrical w i m  is 10 f& from q tlcctn'cal source rated 5 50 
kV. Sources ratcd > 50 kV q u i r e  a minimum clwrann'of 10 fcet plus 0.1 inch p a  kV above 50 kV. 

~ld&an Trafic The unmtmllcd presence ofpdam'mr on's drilling n a a n " o n  sik m be h u d o u  to boUl pcdramans 
arad site workers.. Rior to the initiation of site acrivitics, the site should be surveyed to ddemtine if, when and where pedestrian may gain 
a g e s .  This includes walkways, parking lo$; gates and doorways. Barrim or caution rapc should bc uscd to cxcludc d l  pedestrian &c. 
Eclusion ofpedearian traflc is'inrended ro prerrnf injwy to the pedestrians and,eliminate distraaions whkh could r a ~ s e  injuy to G U  
pemnnel or other sire workers. 

u Test Pit and/or other Ersvatians. Al~'~rovisions of the OSHA benching and cxcavalion standard (29 CFR 1926.650452) and CZA's 
Trench and Excavation Sofety and Health Guide (and CSE P q n m  Supplement) containtd in the Health and Safety Manual mu3 be 
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followed during excavarion Bctivmes This includes aN resr pir &cawion.and sampling activilier. The estimated location of utility 
installations, such as sewer, telephone, electtic, wata lines and other underground installations that may masonably be cxpgtcd lo be 
cncoun& during excavation w o k  must be determined prior to o p i n g  an excavation. 

Ewuvations in contammared or potentially wntamindcd areas must be terred for conteed spaces ormospheric hazards prior to cnhy. 
Excavations should not be entacd if other means are available to paform the task requiring entry. If enby into an excavation is nquircd, 
the armospherc within the space must be monitored by a aained person to amat that oxygen concentrations arc at greater than equal to 
19.5 perccnh that combmile gas levels are less than 10 perccnt, and that viqmr levels are within applicable safe exposure (PEL and TLV) 
limits. 

A ladder or similar rn of egress must be locatad in excavations g m n  than 4 fcet in depth so as to q u i r e  no more than 25 f w  of 
lateral travel for rmploycs No pperson should be allowed to enm an Pxccrvarion in lype B or Csoil grearer than Sf@ in depth unless the 
wolh ofthe ercowtion haw been prof& wing an approved shuld O m &  btuj. an approwd shoring *em, or the walk h a w  b m  
sloped back ro an angle of 34 degrees. the etcovafion is free ojaccumubted nnler, and the ucawtion hns been /&.for haro& 
atmosphcra as noted previously. Ifpersormel cntn w cxcavation, the spoils pile and all marerials must be placed at lean 2 feet from the 
edge of the excavation to prevent the manxials €ram rolling lnt. the atcamion. Personnel rmul -in or Im 2 jed away from rhe + 
o/rhe excavation m all times. Upon completion of a test pit exploration, the ucavation should be backfilled and graded. Excavation 
should neva be lcfl open unless absolutely ~cceaary, and then only with propa banicading and controls to prevat accidental injury. 

Unde-nd Utilitks and h n *  The identification of underground stung IPX. (LISTS), pipes, utilities and 0th- und-und 
hazards is critically important prior ta all drilling, excanUhg nnd other inrmsive activities. In amrdxnce with OSHA 29 CFR 1926.650, 
t h  e s i ~ e d  loafion ojvtility in.ni7IIrrtiow, m h  as sewer, telephone, electric, ~ e r  lines and otlrez underground insfallations rha may 
-onobb be qeded to be enencountsred during excavation work, be demined prior to opening an cxcavation The same 
r e q u d t s  apply to drilling opaations and the use of mil-gas fiber When public utilities may exist, the utility agencies or opemom 
must bt d ~ d y  or through a u t i l i t y ~ s p o n d  service such as Dig-we. Whm other underground hazards m y  exist, 
reasonable attempFs must be made to identify their l d o n s  as well. F d l w  to identiB &grad  ham& cam lead to/ire, eqrIash, 
jhdiing, ekctmcution or other ljle thmrening accidents. 

~ a t e r  Hazards and Boat Sampling. The collesdm of water or sediment -1. on or immcdiatcly adjamkt m a body of ma can pose 
significam hazard% In addition to'the slip, bip and fall hazards associated with wet surfaces., the potential for drowning accidents must be 
recngn* Khese hazards can be intensified by the use of som p e ~ n n e l  p m k d v c  equipmnt (PPE), particularly if respimry 
pratemom is  worn. OSHA 29 CFR 1926.106 muires that all o~~ploycc~  w W g  ova or near -, what the danger of drowning masts, 
muw w u r  a L!S. Cwrr Guard-appmwd Iqc jack or buoyant nark vest. Ring buoys and, anergmy stMdby personnel must also be m 
place. 

~hcmicak Subject to OSHA Hazard Commnlca~on. All chem1cais wrd in field advitieh such as solvents, reagents, decmtmimtion 
solutions, or any othes hatardous chnnical must be l i d  and accompanied by the quircd labels, Material S a w  Data Shtets (MSDS), 
and unployec mining documentation (OSHA 19 10.1200). For additional information nfer to GZA's Hnwd Communlcatbn Program 
contained in the Health and andefy Program mwual. 

UAsb- .  Dstw?mcc or building mtcrids in buildlnpr buih fia to 1980 must br evaluated for tbc -a d asbcnos-containbg 
materials by an accredited GZA inpztor. The inspcnion and/or renwval of asbestos-bared or asbestos-containing building matmals is 
regulated by some major d t ia  and several states. Regulah'ons q u i r e  individuals who conduct building ihFpcctions for the presence of 
asbcstos or collect sam~des of asbestos containing materials to be l~censed or cerrificd GZA employes musi dccarnine tJx applicability of 
these regulations prior to any activities involving asbestos. The primary health effects of asbestos expo- include asbestosis (a scaring 
of the lungs), lung canca, mrsothelioma and other forms of cancer. Exposure to asbeslos is regulated by a comprehensive OSHA standard 
(29CFR 1910.100J). 

B ~ X  Compvodr Expo- lo thc vqn. of benzene, &yl bmmg toluene and xylaes lbwc thcir rapadre  permissible cxposure 
limits (PELS), as defined by thc Oecupatiunal Safety and Health Adrninistmtion (OSHA), may produce irricuion of h e  mucous . 
memhmna of the uppa rrspirutorq nose and mouth. Ovcmtposurt m y  also rcsult m the dcprcssion of thc central nervous span 
Symptoms of such exposure include dmwsmess, headache, fatigue and dnmkcn-like behavior. Bmzcne has been ddcnnined to be 
carcinogenic, mgetlng blood-forming organs and bone marrow. The odor threshold for bcnme is higher than the PEL.md empkiyecs 
may be overexposed to benzene without sensing i ts presence, therefore, dctcnor tubes mun be un'l iud to evaluate airbomc concentrations. 

The v v  pressures of these m q u n d s  arc high enough to generate significant quantidcs of airborne wpor. On sites whcre high 
concmtrations of these compounds arc prrsent, a potential inhabtion'hszard to the field team during subsurhcc investigations can rsul t  
However, if the site is opcn and the anticipated quantities of B E <  urntamination arc small (i.c., pan per million m ~ w t i o n s  in the soil 
or groundwater), overexposun potential will also bt d l .  , 
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I' C h o n  Monoxlde Carbon monoxide (CO) is a @IS usually formed by the incomplar: combustion of various~fuels. Welding, cutting and 
the opcratlon i n t d  combustion argrnes can produa sipnficant quanmics of CO. Amwnts of CO urn quickly rise to hazardous levels 
in poorly ventilated arcas CO is odorless wd colorless. It cannot be detested without appropriate monitoring quipmcnt LEUOl mctm 
and H-Nu@hotoionizing detcctors arc aPP"pnate for the detection of CO. A direct d i n g  instrument, caltbTated for CO, should be 

I' usb common symptoms of overexposure lncl~de pounding of the h a t ,  a dull headache, flashes bcforc thc eyq dizziness, nnging m the 
ears and nausca These symptom mua not be relied upon III place of an appropriately calibrated monitoring instrument Exposures 
should not cxcced 15 ppm EKposrms above 15 ppm roqubx lht use of supp1icd au respmtm Air purifying resptrato~ arc not appmved 

r' 
for protection against CO. 

,, n l o r i n . 2  Organic Compounds. Expomc m the vapors of m y  chiofinatcd -ic compound. such d vinyl hlotide, 
t cuach ldy lene ,  1, I ,1 -trichlmethane, trichlom*hylene d 1Jdichlarocthylcne above their rcspcctrve pcrrnissible exposure l l m i ~  
(PELS) will RSUA in similar sympoms. The aclual PELS as set by the Occupvlonal Safety and Health Mm~nimat~on (OSHA) vary 
depending on the specific compound. Ovacxposurc to the \P- of these compounds can cause irritation of the eys, nose and throat 
me liquid if splashed in the eyes, may cause burning initation and Rcpcaoed or prolonged skin canm with tht liquid nay cause 
dermatitis. Acute ovcnxposurr to chlorinated hydrocarbods depresses the central nerwus system exhibiting such symptom as 
drowsiness, didncss, headache, blumd vision, uncootdinatidn. menlal confusion, flushed skin, t r m r q  nauca, vomiting fitigue and 
cardiac arrhythmia Alcohol may make symptoms of OVQCX- wane. If alcohol has ban consumad, the overexposed worker may 

flushed. Some of thest compounds an considered to be potential human carcmogcns. Exposure to vinyl cl~londc is r e g u l a  by 
a-.~eOSHAsfaodard (23CFR 1910.1017). 

I ~ 0 m n d u n  Cornpun&. Hexavalent chromium c o r n p o m  upon mntact with the skin m caw d d o n  and p i b l y  an dlcrgic 
reaction. Inhalarim of hcnavalmt chromium dusts is initating and c o m v e  t~ fhc mucous manbrwcs of the upper respiratory ma 
&mnc ulcers and chrome dermatitis arc common occupational health eff- fmm prolongad and rrpcatcd uposurc to hexavalent 
chromium compounds. Acute acpontrrs to huavalcnt chromium dusts vy cause coughing or wheezing, pan on deep inspiration, 
rearing, inflammation of the conjunctiva, Msal itch and soreness or ulmation of the nasal septum. Cntain f o m  of haavalart chromium 
have bem found to cause incrrascd nspiratosy cwccr m g  worker& , 

Trivalent chmmim cow ( M c  oxide) art genaally considaed to be of l o w  toxicity, although dermatitis m y  ocnv as a 
result of d i m  handling. 

H F U ~  oil. see Petroleurn Hydrombons (PHC) 

[ - [XI ~ a s o l i n t  SII BTF.X Compound.. and Tcbad~yl a d  T-ethyl lad. 

D 
~ ~ c t t ~ l e i d t s .  Some of the cnrmwnly uscd herbicides present a low bxinty to m. However, other herbicides pose more scnous 

p r o b l a .  ~ a p h o s p h o r u s  and carbarnate herbicides, if tnhalcd or i n g d  can lnterfen: with the functioning of the cmtral nervous 
system Many herbimdes can be readily abswbed through the skir, to cause systemic effect% In addrhon to bang absorbed thmugh the 
skin, m y  herbicides, upon contact wth the dun, m y  cause discolorin& skin irritation or dcmrabtis Conraminants of commrnal 
p r m o n s  of chlorinated phcnoxy herbrcldes such as 2,4,5-T tncludc 2 J , 7 , 8 - ~ l o m d i b p d i o x i n  (dioxin). Doxrn is a brown 
mutagen and a suspect cacmogmi. 

. . 

@ %? Hydrogen ~ulfidc (H~S).' Hydrogen sulfide, charactaizcd by its h t t c n  m" odor, is produced by the decomposition of sulfur-containing, 
4:- organic mner. 1i is found in many of the sam arcas where methane is found such as landfins mamps, scweis and sewa treatmat 

facilities. An important characteristic of H2S is its ability to cause a derrcase in ones ability to detect its p m c e  by smell. So although ' 

F:: one may no longer be able to smell it, it could still be present in.h;lrmful  concentration^ , ' , 

L..: The symptom of over exposun: include heahhe,  dizzines, staggering and nausea Sovm ovcr exposure can.causc respiratory failure. 
cornand death. The current 0SHA.PEL is 10 ppm,as an 8-how TWA. The ACGN TLV is the samc 

1"': 
L& Pain' Thc inspeetion andlor m v n l .  sanding, grinding. etc. of Icad-based or Icad-containing paints is now &&Iy regulated by 

h.. .; OSHA. States may require individuals who conduct lead paint i n e o n s  or collect samplcs of lcad paint ro be' licensed or certified. 
GZA mrploym must daennine. the applicability of these reylati&s prior to any activities involving lead paint For additional hcalth 

\ i '  information, sek Metal Compounds. 

- -  0 Metal Compounds Ovmxposure to ~ t a l  compounds has been lusocistcd with a variety of 1-1 and systemic hcalth hazards, both acute 
and chronic in naturc, with chronic effects being most significant DirKt coo(act with the dusts of some metal compounds can result in 
c o n w  ar dlqic'dcrmatitis. Repeated contact with arsenic compounds rnay rcsult in hyperplgmcntation. Cmxs of skin cancer due to the i.,. trivalent inorganic m i c  compounds have been documented. The moia mucous irrmbrancs, particularly the conjunctivae, arc most 
sensitive to the initating effects of arsenic Copper particles embedded in the eye result in a pronounced forcign body reaction with a 
chamctaistic discoloration of eye tissue. 
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f 
Inhalation of copper and zinc d u k  and hunes above their cstablishcd PELS may m l t  in flu-like symptoms known as "nrtal lirm; fever." 
prolongad and rcpcated inhaletion of che dusts of inorganic armic compounds above the established PEL may result in weakness, toss of 
appetite, a ma of heaviness in the stomach and vomiting. Respiratory problems such as cough, hoarseness and chest pain w l l y  
precede thc gastrointcsrinal problanr. Chmnic ovmcxposure to thc dusts ofinorganic arsenicmay mult in lung cancer. 

C The early symptom of lead poisoning are usually nonspecrfic. Symptoms include sleep disturbances, decreased physical fitness, 
headache, d d  appetite and abdominal pains. m n i c  ovcrcxposurc may m l t  in swcrr colic wd scverc abdominal cramping. The 
ccnml nervous systan (CNS) may also be dvasely effected when lead is either inhaled or ingested in large quantiaes for extended 
periods of time 'Ihe peripheral nave is usually affcned. "Wrist drop" is peculiar to 8uc.h CNS damage. Lead has also been characterid 
as a male and femdc r e p r o d h e  toxin as well as a faotoxin. Exposure to lead (Pb) is regulated by a comprehensive OSHA standard (29 
CFR 19 10.1 025). 1 

Methane Methane is an odorless, co~orfcss, taslelas, gas that be detected by an H-NU or similar phoroionizing dtttctor (PID). 
When present in high m ~ n a t i o n s  in air, methane acts primarily as a -le asphyxiant widrout otha significant phygiologic efFccts. 
Simple asphyxiants dilute or displace oxygar below that required to maintain blood lcvtl~ sufficient for n o d  tissuc nspimfion. 

Methane has a 10,we.r explosive limit (LEL) qf5 percent and -an upper explosive limit (UEL) of 15 pcrccnt The LEI, of a substma is thc 
minimum concentn@on of gas or vapor In air below which the substance will not bum when expod to a source of ignition. Th~s 
wnCUIbmati0II is cxpnssed in percent by volume. Below this cacmtration, the mixture is "too lean" to bum or explode. f i e  UEL of a 
substance is the maximum conmhtion of gas or vapor in er above which the substance will not bum when exposed to a source of 
ignition. Abovc this concentration, the mivture IS 'Ltoo rich" to bum or explode. The explosive mgc 1s the mgc of concareations 

1 between rfie LEL and UEL whme the gas-air rnixnat will support combustion. For methane this range is 5 to 15 pmmt 

Pesticides Pesticides p. be pupd into three mja categories: organophosphates, carbmnate and chlorinated hydmtrbnu. 7hc actual 

F pcmrissiik arpcmm lir~~iis,(PELs) as set by the Occupational Safdy and Health Admini-on (OSHA), v;rry depending on the specific 
coqmund Orgmophosphares, including Diazinon, Malathion and Parathion, are quickly absorbed into the body by inhalation, ingestion 

:d and direct skin con% 7he symptoms of exposure include hendache, Wgue, dizziness, b \ d  vision, swearing, aamps, nausea and 
vomiting. Max severe symptom can include tightness of the chest, m~nzle m, seinms and unconsciousness. It should also be 
noted that the Malathion and Parathion PELS both carry the SXn notation, indicating that these compounds adversdy effect or penetrate I-. - the skin. OSHA spcnfies that skin exposure to substanecs cartying this designation be prevent o~rcducdd thmugh the w of the 

/appropriate personal protective equipment (PPE). 

Chlokated Hyboarbons such as hlordane, DDT and Hcptachlor can causc dizziness, nausea, abdornina! pain and vomiting. The more 
sevcn symptoms include epileptic like seizures, rapid hcart beat, coma and death. Tberrc cdmpounds also ~ w y  the OSHA Skin notation. 
The symptoms of upom to carbarnate such Carbnryl (also known as Sevin) ELR similar to those descrbed for the wganophosphates. 
However, the OSHA expawre limit for Carbaryl doer no! cany the Skin notation. 

k)  

I 
(XI P c t r ~ l ~ r n  Hydrocarbons (PHCs). Petrolcum Hydmcarbons such as fuc1 oil an gmnally m s i d a r d  19 be of low toxicity. 

I Raommcndcd *me exposure limits have not been established for these vaprs. However, inhalation of low ancentnitions of the 
vapor may cause mucous membrane irrimtiun. Inhalaion of high concenaab'ons of the vapor may cause pulmonary edema Rcpeatcd or 
prolonged dirst skin contact kith the oil may pmdua skin irritation as a result ofdefatting. Protective meawes, such as the -ng of 
chemically resistant gloves, to minimize urntact arc addressed elsewhere in this plan. &caw of the relatively low vapor prssurs 

p, associated wth PHCs, w inhalation h a n d  in the outdoor ennronmcnt IS not likely. 

tg 
~ ~ o l y c h l o d n a t e d  ~ i j a y l s  (PCBs). Rolongrd skin contact with PCBs may cause h e  formation of -ones, sebac#)us cysts, andim - 

I"! 
pustules (a condition known 9 c h l o ~ c ) .  PCBs arc considered to be suspa  carcinogens and m y  also c a w  reproductive damage. . 

i .. ?he OSHA permissible exposure limits (PELS) fw PCBs are as followc 

Compound . 
Chlodiphmyl(420,b Chlorinc) 
Chlorodiphcnyl (54% Chlorine) 

PEL (8-hour lime-wighied owrage) 
I mg,;m3-~kin 
0.5 mdm3 -Skin 

I 

It should be noted that PCBs have extromcly low vapor pressures (0.001 mm Hg @ 42% Chlorinc and 0.00006 mrn Hg @ 54% Chlorine). 
This makes it unlkly that any significant vapor conmbarion (LC., exposures above the OSHA PEL) will be created in the ambient 

I - envmmmnt. This mini* the potential for any health hazards to arise due to inhalation mlcss the source is headed or genentes an 
lurbomc mst If generated, vapor or rmsts above the PEL m y  cause initnuon of the eyes, nosc, and thmat The exposure limits noted 
above arc considered low enough to prevent sysremic e f f m  but it is not know dthcsc levels wll prevent local effects. It should also be 
nmed that both PELS cwy the Skin notabon, indicating that these compounds advmly e 5 m  w pcnehate the Jcin. OSHA specifies that 
skin exposure to substances carrqmg this destgnation be prcventcd or rcduced Uvough the use of the apppriatc personal protective 
cquipnent (PPQ. 

i L 

.. . 
i 
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f-', ~ l o l y w c l f c  A n m a t k  Hydrocarbons (PAHs). Due m thc relatively low vspn pressure of PAH compounds, v a p r  hazards a mbie. 
- ~- 

I:' ' tempnatures arc not expected to 'kcan. However, if site conditions +re dry, the generation of contaminated dusts may pox a potential 
.... inhalation hazard. Therefortdust kvcls should be controlled with w d n g  if necessary. Rcpeahd c o n M  with m i n  P A H  compounds 

. has been associated with the dcvelopmmt of skin gncer. Contact of PAH compounds with the skin may c a w  photosensitization of the 
skm, producing skin bums a e r  subsequent exposure to ultiaviolet radiation Protective masures, such as the wearing of &cmical\y 
rckstant gloves, are appropriate when handling PAH contaminated materials. p 

HRadioactive Hazards. -Rsdioactivt materials rcpnsmt' a pncntially serious exposure hanrd, dcpnding on the nature and r concentration of the radioactive isotope. In order to assess the hazards, obtain i n f o n d o n  about the clemmtal ident~ty of the 
radioactive material (e.g. uranium, ere.), the radioactive form or  sotop ope" (e.g. uranium 234 vs. uranium 135 vs. uranium 238), the 
conccnmtion or "activity" of radiation in the media to be encountered, and also detamine the type of radioacavc emissions rclcascd 

C' from the particular material (eg., Is the material an alpha, beta or gamma miner, or combination thereof)). Alpha and beta emissions 
are particulate in nature and have little or no capability to penetrate even very thin solid materials .... so as long as alpha arid beta 
emitters rcmain outside the body, the radioactive p d c l e s  emitted have 11ttle or no ability to penetmte the skin's exterior layer of dead 
cells ... therefore little or no cnergy is deposited m living tissue and essentially no cellular damage will occur. On the other hand, alpha 

C and baa nnittus can be particulariy dangerous if inhaled or ingested, since all of the energy of the material's particulate crmssions is 
deposited m living tissue within the body, potentially causing cell damage. Gamma radiation (which includes x-rays) can generally 
pass through the body, thus resulting in little or no difference in absorbed dose whether the matnial is inhaled or ingested into the 
body, or if it remains outside the body. With all radioactive materials, the actual dose is dependent on the conccntra!ion/activity of 
radioadvlty md on the inhnmt energy of the emissions. In addition to the use of various types of pasonal protective equipment, 
monitoring of exposures through the use of direct rcading metas or dosimtm may be warrantd Cansuh with your H&S 
Coordinator for informarion about proper health and safety measures. 

= m Y l  and +ct&l Lad.  Both compounds are d as wti-knock inprrdicnts in pl i ic ,  h e  inhalation of tchaahyl lead 
dusts may result in irritation of the respiratory tmct lhis dust, when in contad with moia skin or eye mernbtana, may cause iehing, 
burning and !mmsicnt redness. 

The direct absorptjon of a ' d c i e n t  quantity of teuaethyl lead, whdher briefly at a high rate, or for prolonged puiods at a low rate, may 
cause acute intoxication of the cenw) nervous' system Mild dcgrces of intoxication may cause headache, anxiety, insomnia, nervous 
excitation and minor gastrointestinal disturbanas. . . 

f 
WatUe Organic ~otnpounds,(VOCs). See BTEX co&Irnd~ n d  ~h la ina ted  Organic &mpomdr 

- Q See P m ~ l e m n  Hflrocarbons (PHCs) and Cutting Oil. , 

H U W  ASSESSMEW. BIOLOGICAL AND RELATED CONCERNS 

( X l ~ ~ .  Insects rcpcrcn~ significant mno. (MLom) d disease transmiuion. Th=eForc precautions to avoid or n i n i a i n  potmtid 
w n t m  should be considered prior to all field activities. Disease or harmful effects can be uansmittcd through bites, stings w through 
d i n d  contact with ins- or through urgcstion of foods contaminated by cmarn mnpcts. Exampies of disease mnni t ted  by imcct bites 1 

include encephalitis and d a r i a  from contaminatcd mosquitoes, Lyme dlsease and spotted fever ' h m  mntwdnated hcks. Stinging 
insects, such as becs wd wasps, aie prevalent throughout the country, particularly during the warmer months. The stings o f  these insem 
can be painful, and cause serious allcrgic reacbons to some hdividds .  

Lyme Disease Lyme disease is an infection caused by the bite of cerbin ticks, primarily decr, dog and wood, ticks The symptom of 
.Lym diseasc 4 I y  rn out as a skin rash hen progms to more serious symptoms. The more serious symptom can includc lesions, 
headaches. arthritis and pcmranent damage to the neurological system If detected early the disease can be trcatcd succefsfullv witb 

1. 
antiiiotik The following st- are rc.&&ded for kevs t ion  o i ~ y m c  diseme and,oth= diseases Tsrnittcd by t i c k  a) ~ k a f  tall 

' gray bushes, woods and other areas where ticks m y  live; b) W a r  good shoes, long panu lucked lnro sock,  a shiti wilh a snug collar. 
.:.... good cuflv around the and IaiLr lucked into the pantr. JInrecricA repeIIena moy a h  be ur*; c) Gan+ully monitorfor the prcrcnce 

o f  ricks. Gvc#ully fmpec~  clorhcs Md skin whcn undressing. Ifa rick is artached ro rhc skin ir should be removed n*ithfme hpped 
rwcrrren. You should bc alcri for early sympiomv owr the nep month or so. V-you nrrpea ihai p u  haw bacn birren b_v a lick you should 
w n  fad a physician for medical advice. 

I... 

n ~ e d i c a l  Wastes u d  Bloodbane Diseases. My field activity whm aposure to medical wutes or other sources of bloodborne 
f pathogens, lncluding first aid, can be rrasonably anticipated mun be conducted in accordance with the OSHA (29 CFR 1910.1030) 

t Bloodbornc Pathogens srandd. According to the OSHA definition, Bloodborne Pathogens mans pathogenic microorgan~sms tha are 
prcscnt in human blood and can cause d~seasc in humans Thesc pathogens include but are not lirmvd to hcpari~is B virus (HBY) and 
humm rmmunod@cimcy v i m  (H117. Whcrevu thar is a potential for employee skin, eye, m u m s  m b r a n e ,  or parented (skin or 

j 
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e & k c  piercing) contact with blood or other, potentially infectiotis sources, emplo~*s must n$w 10 the G U  ~ r i f ~ {   EX^.& Cotur~l 
; plan. . , 

1. ... .: 
n P o k . n o u s  Plants. m e  possible ~ I - C S ~ C C  of poiknous plants should be antic*; for field activities in vmdrd or heavily veg-d 

w. Poison it31 is a climbing plant with alternate grecn to red leaves (amnged in threes) andwhite bemes. Poivoon oak is sihlar to' 
poison ivy and sumac bul its lcavs arc oak-like in form Ihe leaves of these poisonous plants produce an irritating oil which c a m  an 
intcnaly itching skin rash and characteristic blister-like lesions. Contacr with these plants should be avoided. 

Rats, Snakes md'Otbn Vermin. Catain aninulq pmiculrly tho% thar f e d  on garbage and othcr wastes, can r r p a o l r  sipiiicanr 1. souw (VMOTS) of dirrase transmission. Therefore, precautions to avoid or minimize potential contad with fbiting) a n ~ m l s  (such as rats) 
or animal wash (such as pipcon droppings) should be considered pnor to all ficld dvitics. Rats, snakes and other wild animals 
inflict painful bitts. 7hc  bites can poisonous (a6 in the case of some makes), or disease causing (as in h c  CSC of rabid wimal). r Avoidance of these a n d  is lhc best protection. 

m~astt water and smngt Sewage Ad W&C ~ t ~ l  contatnmatd Itth Rw, unmeatcd w e  a r c p r s a t  significant sou- of 
backrial, viral or fungal contammation. Advase due to con* can range fmm mild skin reactions or rashes to I!fe Lhrcatening 
diseases Diseases are &ly rrwsmitted by accidatal ingestion ar through skin contact, particularly if h e  skin IS brokcn. Avoidance of 
d i m  contact and g@ pmonal hygiene arc the best protection h r n  rhesc hazards. 
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p ' PLAN""" 
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(Pleaw sign and date.) 

Attachments: Attachment A Incident Report andlor Discovery of a Potential Hazard 

Attach additional information if required. (Revised ~anuary 2001) 
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Attachment A 
Incident Report and/or Discovery Of A Potential Hazard 

Hazard Identified CHECK ALL THAT APPLY: 
- -- 

InjurflIlness Property Damage . 

Project Name: Pmj~roeram #: 41.0161619.00 Today's Date 

Sitz Supervisor's Name: 

1) Describe the incident or potential hazard: 
. . 

2) h4achine or took nvolve& 

3)Names of employees involved in incident. 

4)What personal protective was being worn when incident occumd? 

5 )  Please answer the following four questions. For responses marked yes, please elaborate on the lines. below. 

Was anyone injured? - y e  - No Was fmt aid administered? - Yes - No 

Was medical treatment sought? -Yes No Was then property darrrage? - Yes - No 

6) What steps were taken to prevent a reoccurence? 

~ , . .  , - .. . .  . 

. . I . . 

?) *t changes in process, procedure, or equipmat wodd you r c m v d ?  
. . 

8) If the report is f a  an existing or potential hazard, has the entity controlling the hazard or potential hazard bee notified in 

writing? Yes No - 

9) Additional comm&rs 

Name and signature of pecson prcparirig this form 
- 

Branch Office Manager: 
Corporate Director of Hcdt. and Safety; 

Hcaltb nnd Safety Coordinator: 
Other 

CZA Slte-Spcdfic Health Saf* and Accident Prevention Plan Page12ollb 
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. . 
. . ., . I 

Nearbv Hospital Map and Directions ' . 

Hudron Valley Hospital Center 
1980 Crornpdon Rd, 
Corcland Manor, IVY 10567 
(91 4) 73 7 - 9000 

1. Head Northeast on Broadway toward Bleakley Ave. 
2. Turn right on Bleakley Ave. 
3 .  Turn left on N Y - 9 A  I New York Post Rd / Albany Post Rd. 
4. Turn right on Welcher Ave / CR-92. 
5 .  . Merge onto US-9 N I Briafcliff-Peekskill Pkwy via the ramp on the left 
6. - Merge onto South Street toward Hudson Ave. 
7. Turn right onto S. Division St / US-202 I N Y - 3 5  / CR-24. Continue to follow CR-24. 

CZA Site-Spcclnc Health S a f q  and Auldenr Prwvntlon Plan Page 13 of 16 
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Sampling Methods and Pumping Equipment (continued) 







HRC FORM 303 U.S. NUCLEAR REGULATORY COMMISSION 
(4.2000 

REQUEST FOR ANALYSIS AND 
CHAIN OF CUSTODY 

r-"L "r 

LABORATORY USE ONLY 1 . . 
CONTROL NUMBER 

LABORATORY - ORlSE I I 

SAMPLE SUBMilTED 
#TOTAL .- 1 TYPE ' VOLUME C -  WEIGHT 

I , i I 

SAMPLE LOCATION (LICENSE) - ' 

I 

I i 
I j A -  - I 

INSPECTOR R E S P W E L E  , 1 lELEPmX(E NtlMBtR 

LICENSE NO. i DOCKET NO. 
! . . 

i URGENT 
8 .-- ~- 

SAMPLE COLLECTION INTERVAL 
1 MONTH j DAY j YEAR j TlME 

ANALYSISTO BE PERFORMED ( USTDESIRED ! ! OTHER TYPE 6~ ANALYSIS (Specify) , LLD (OplIanB~, I i LLD (Optknd) , - ti GROSS ALPHA (GA) 

GROSS BETA (06) 

a. GAMMA SPEC (GS) 

- ! 
i 1 TRITIUM (H3) 
L- - 1 - 

REUNWt8HEDBY I RECEIVED BY 1 DATE I TlME I REASON FOR C W M E  OF CUSTODY ' 1 

i . 
. . .  

. !  . . 
I 

. . I .  - --.-..-.----.. .... . . ... . ,.... ".. - -.-me - -. - 
FEE RECOVERABLE. 

I *  IL",  8% 

i -- i NO '2 YES NUMBER , , 
---.------ ---,..---..------ _..-_I- , , ------- -. - ---. .-., ... 

REMARKS 

NOTE: SAMPLES WILL BE DISCARDED AFTER ANALYSIS UNLESS REASONS ARE NOTED IN REMAUS ABOVE. 

! 
I 
i 
I 

Ync F ~ R M  ra (ezm) PAINTED ON RECYCLED PAPER I 
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NRC FORM 303A U.S. NUCLEAR REGULATORY COMMISSION 
(4-10011 

. SAMPLE RECORD - Continued . . 

LABORATORY - ORlSE 

. LABORATORY USE ONLY 
CONTROL NUMBER 

SAMPLE SAMPLE NAME i COUECTION i REMARKS, PRESERVAllVE 
NUMBER i --.-.-..----- . 

AND DESCRIPTION . 
-.,-, . -.-.-- - ANALYSIS REQUESTED, nc. ! DATVTlME I 

, 
j 1 I --- . i 

! . . -. 
. . 

i . . 1 
j -.--- -- - . . --- 

. . . i 
j 

--- 
, I i 

{ j 
i I .  

1 , r I 
! 1 ' I ' 

. . .  
' : 

i 1 I 
I 1 

I I . : ,  

I - 
I 

I -- 
I 
i 1 ,  

I I 1 
2 ! 

, -- I 
I -- I 
1 i .  i d 

! . . - i- ! i I. 1 
. I 

j 

1 

1 
1 
! 
i 
i I I j . . . 

i 
i I , ,  ! i 

I i -- I ' 
. , .' -- 
I ! 1 

I ' ..- , I ' 
i ! j .  . , 

, , -, ........ ...... .............. 
I I ! .d 

- ...-......... -- - i -  --..-. 
j ' 

I , : I 

4 . --.--,.,-. .---- --I--...--.---- ---.--.--.. .--. I--...--.- ---. - 
j ' 

i 
I ..... .................. ..... ...................................... - -i .-...-.-. 

I I 
! 

-.... ............ . --,. ' ..... -- ...... - .---..--^.-----.---.------.--A 

................................ i ............. . -  - -  .-. ...... ....- .......................................................... 
1 .  

. . 

...................... ............................ .. ............ ........................................... ............. .... ;- i .................................... , , 

, . 
! 

................ .................................... . ....,........,. ......,....... 

. . . . . . . . .  ........................................................................... .:... .................................................................................................................................. ., . , 
, . I 

I 
L 
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GZA GeoEnvironmental of New York WELL ID: MW- - 
. . 

. Low-Flow Sampling Data Sheet . . . . 
. . . ., . . . . . , .  

CLIENT: Enrcrgy - IPEC PROJECT NO: 41.0161619.00 
DATE: ' SITE: ' Buchanan, NY 

SAMPLER: Pump Depth: . . R . 
WEATHER: . . 

WATER QUALITY: 

NOTES AND OBSERVATIONS: 
All dep~h rneesuxnients are givn from top of casing 

Equipment Used Equipment Serial Number/ 
Identification Number 



GZA GeoEnvironmental of New York WELL ID: MW- - - - 
1,: l Waterloo Sampling 

Data Sheet. I 

I'ROJECT NO: 41.0161619.00 
I... SITE: ~uchanan, NY 

' WEATI.IER: 
DATE: 
SAMPLER(S): 

I....:. SAMPLING IWTERVAL (dwth in f t  bdow top of arind 
' ' 

GALLONS OF WATER PER WELL VOLUME: 
to 

r- SAhfPI.ING PORT 

1 ,  
TOTAL VOI-UME PURGED: 

r-' ,gal WELL VOLUME: g;lnm 

1 . PURGE RATE: van'ab1~ (gal l min) . PURGEMETHOD: Double Valve Pwnp 

r ' WATER QUALITY: 

I. . 

P 
I "":. k; 

..d ~ i l  ..,.. 
8.,< :.>Ti 

I". , 
I.... 

Equipment Used 
Equipment Serial Number1 

Identification Nnmber 



GZA GeoEnvironmental of New York W E L ~ ~ :  MW- - 

SITE: 
["* WEATHER: 

Modified Traditional Purge 
Sampling Data Sheet 

Entcrgy - IPEC PROJECT NO: 41.0161619.00 
DATE: ' . 

SAMPLER: 

Water Column Height x - - 0 gallons 
Muldpller Well Volume 

WATER COLUMN HEIGHT (ft) Well Diameter: inches 

1. ( 
5 ft 

DESIGNED PURGE VOLUME: x 1.5 0 gallons - - 
Dwlgned Purge Volume 

ACTU*L TOTAL VOLUME PURGED: > 

gal PURGE METHOD: Waterra/ Footvalve 

DTB DTW Well Column Height 

GALLONS OF WATER PER WELL VOLUME: 

- 
WATER OUALITY: . . - 

Specific . VO'ume Depth 10 pH q,,duCti~w Turbidity 
(NTU) - 

- Diameter 
1 
2 
4 

Dissolved 
Intake Oxygcn Tcmp('~)  ORP . 

Depth (ft) 
Notes 

(f?') 

Multipliers 
0.04 1 
0.163 
0.653 

NOTES AND OBSERVATIONS: 
1 All depth measurements are given from top of casing. 
I 

Equipment Used Equipment Serial Number/ 
Identification Number 



+ TRANSmCER INSTALLA'TION LOG 
GZA GEOENVlRONMENTAL OF NEW YORK 
440 NINTH AVENUE. 'I8th FLOOR 
NEW YORK NEW YORK 1OOO1 
SCIENTISTS AND ENGINEERS 

Entergy 
lndlan Point Energy Cenler 

WELL ID 
SHEET 1 d 1 

FILE NO. 41 Olslelsw 
PROJECT W ~ O H  lndlan Polnr E,-IWJY WBI 

MANUFACTURER lfl-Sit~ FINAL BORING DEPTH ( R )  DATUM NGVD 29 
MAKE' Mlnirmll . , GROUNDELE'JATIDN(R) DATE 

PS! CAPACITY 30 CASING ELWATION (FT) 

SERW NUMBER CASING DIAMETER (INCH) 

STATIC GROUNDWATER TABLE ELEVATION ( R )  

GZA ENGINEER 

ELEVATION OF MEASURING POINT - DEPTH TO WATER m REFERENCE ELEVATION WATER TABU ELEVATION) 

f 
DEPTH TO WATER ACTUAL DEPM = CABLE LENGTH (If tnnsducar b (uncUonlng pmporly) 

DEPTH TO BOTTOM: R 

GROUND ELEYATION. FT W.L. 
CASNC ELEVATION: n A s . ~  
CASINO ABOVE (9 OR BELOW (-) GROUND: 

DISTANCE FROM CASING TO CROWD (+OR -): R 
MEPSURED CABLE LENGTH R 

TIME OF MEASUREMENT: HRS 

MEASUREMENT TAKEN FROM: casing 

DEPTH TO WATER: FT 

+ ACTUAL OEPTU: R - THEORmCAL CASLE LENGTH: - FI 

HAVE CLOCKS BEEN SYWCHRONZEO? chetC 

IS TRANSDUCER BET TO TAKE 'SURFACE' REAOINGS? h c k  

UEVATlON OF MEASURlNG PMWT: FTASL. - DEPTH TO WATER: FT - REERENCE ELEVATION: - F1AS L 

TEST NAME: 

LOGGING INlERVAL: MIN 

TEST START TIME: . HRS 

- 
LEGEND DTW - DEPTH TO WATER 

DTB -DEPTH TO BOTTOM OF WELL 

AD -ACTUAL DEPTH OF TRANSDUCER UNDER WATER 

CL - CABLE LENGTH FROM SENSM TO GROUNDSURFACU TOP OF W I N G  

NOTES 

GZA WELL ID 

CABLE .......... OR.... ".".." b 

E ? ? ?  . . 
GROUND! 

. . i 

SURFACE 
i i 
i ! 
: * .  

b+ . . 
: :  
I i 
. . . . . . 
I :  

WATER ................ b 
TABLE 

.............. - 

PRESSURE .................. 
TRANSDUCER 

............... 
SENSOR ....... 

WELL ..,, 
BOTTOM ............ .... 

: :  * i i 
A 1 :  . . . . . . . . . . . . 

: :  . . . . . . . . . . . . i i .  i i . . . . . . . . . . + f 

i v *  ........... , i l+ & 9 i :  . :  . . : :  . . I i . . . . i . . . . 
: :  

' : . . 
i :  . . .  . . . . 
: :  
i i . . . . 
: :  . . . . . . . . . . . . ..._. + . . . . . . . . . . . . . . 

...-..V 

..... ..... 

, :  
i 

i 
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6. Calibrate 
I.:.,; . All of the sensors, except temperature, require periodic , . 

calibration to assure high performance. you will find specific 
calibration procedures for all sensors that require calibration in 

L..i ' the following sections. If a s e k  listed is not installed ii your 

. . 
probe module, skipthat section and proceed to the next sensor 

r7 '! . until the calibration is complete. 
t,: A CAUTION: Reagents that are uMd to ca i ibA and check this 

instrument may be hazardous to your health. Take a moment to 
review Appendix D Health and Saffy. Some calibration standard 
solutions may require special handling. 

6.1 Getting Ready to Calibrate 
. . 

Containers Needed to Calibrate the Probe Module 
The transport/calibration cup that comes with your probe module 
serves as  a calibrationchamber for all calibrations and r 
minimizes ,the volume of calibration reagents required. 

Instead of the transport/calibration cup, you may use laboratory . 
glassware to perform calibrations. If you do not use the 
Gansport/caljbration cup that is designed for the probe module, 
you are cautioned to do the following: 

./ Perform all calibrations with the Robe Sensor Guard 
installed. This protects the sensors from possible physical 
.damage. 

J Use a ring stand and clamp to secure the probe module body 
to prevent the module from falling over. Most laboratory I 

glassware has convex bottoms. 

' ./ Ensure that all sensors are immersed in calibration solutions. 
Many of the calibrations factor in readings from other 
sensors (e.g., temperature sensor). The top vent hole of the 
conductivity sensor must also be immersed during some 
calibrations. 

L 
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Section 6 

6.1.2 Calibration Tips 

Calibrate 

1. If you use the TransportICalibration Cup for dissolved 
oxygen @0) calibration, makc certain to loosen the seal to 
allow pressure equilibration bcforc calibration The DO 
calibration is a water-saturated air calibration. 

2. The key to successful calibration is to ensure that the sensors 
are completely submersed when calibration values are 
entered. Use recommended volumes when performing 

3.  or maximum accuracy, use a small amount of previously 
used calibration solution to pre-rinse the probe module. You 

" may wishto save old calibration standards for this purpose. 

4. Fill a bucket with ambient temperature water to rinse the 
probc module, between calibration.'solutions. 

L r I- , 5. Have several clean, absorbent paper towels or cotton cloths 
available to dry the probe module between rinses and 

I- calibration solutions. Shake the excess rinse watcr off of the 
probe module, especially when thc probe sensor guard is 
installed Dry off the outside of the probe module and probe 
scnsor guard. Making sure that the probe module is dry 
reduces cany-over contamination of calibrator solutions and 
increases the accuracy of the calibration. 

6. If you are using laboratory glassware for calibration, you do 
not need to remove the probe scnsor guard to rinse and dry 
the sensors between calibration solutions. The inaccuracy 
resulting from simply rinsing thc sensor compartment and 

& 
*:j C drying the outside of the guard is minimal. 

7. If you are using laborat~ry glassware, remove the stainless 

I '  steel weight from the bottom of the probe sensor guard by 
! turning the weight counterclockwise. When the weight is 
t. > removed, the calibration solutions have access to the sensors 

without displacing a lot of fluid. This also reduces the 
i 
i , amount of liquid that is canicd between calibrations. 

8. Makc certain that port plugs are installed in all ports where 
i sensors are not installed. It is extremely important to keep 
! these electrical connectors dry. 
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Calibrate Section 6 

6.1.3 Recommended Volumes 
Follow these instructions to use the transportlcalibration cupJor 
calibration procedures. 

J Ensure that an o-ring is installed in the o-ring groove of the 
transport/calibration cup bottom cap, and that the bottom cap 
is securely tightened. 

NOTE: Do not over-tighten as this could cause damage to 
the threaded portions. 

J Remove the probe sensor guard, if it is installed. 

J Remove the o-ring, if installed, from the probe module and 
inspect the installed o-ring on the probe module for obvious 
defects and, if necessary, replace it with the extra o-ring 
.supplied. / 

J Some calibrations &n be accomplished with the probe 
module upright or upside down. A separate clamp and stand, 
such as a ring stand, is required to support the probe module 
in the inverted position. 

J To calibrate, follow the procedures in the next section, 
Calibration Procedures. The approximate volumes of the 
reagents are specified below for both the upright and.upsidc 
down orientations. 

J When usAg the TransportlCalibration Cup for dissolved 
oxygen % saturation calibration, make certain that thc vcsscl 
is vented to the atmosphere by loosening the bottom cap or 
cup assembly and that approximately 118" of water is prescnt 
in the cup. 

  able 6.1 Calibration Volumes 
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Section 6 1- \ Calibrate. 

1:. , 

r 

6.2 Calibration Procedures, 

6.2.1 Accessing the Calibrate Screen 
f -  
I .  I .  Press the Onloff, key to display the run screen. 

2. Press the Escape key to display the main menu screen. 
,- 

- 3. Use the arrow keys to highlight the calibrate selection. 
? 

Main Menu 
Run 
Report 
Sensor 

File 
Lagging setup 
System setup 

736. 
O ~ I I / 2 0 0 1 ~ 4 & 4 2  

Figure 6.1 Main Menu 

4. Press the Enter by. The Calibrate screen is displayed , . 

.-----------Calibrate 

Dissalved Oxygen (DO) 
PH 
OW 

@lj25/2@@1 ZLSk29 -1 
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Calibrate Section 6 

6.2.2 Conductivity Calibration 
This procedure catibratcs specific conductancc (recomrncnded), 
conductivity and salinity. CaIibrating any one option 

'automatically calibrates the other two. 

f .  Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Scrcen 

2. Use the arrow keys to highlight the Conductivity selection. 
See Figure 6.2 Calibrate Screen. 

,3. Press Enter. The conductivity Calibration ~eloctiok Screen 
is displayed. 

Conductivity 
salinity 

7 a m w 9  
Ol/26/2001 l%36:02 

Figure 6.3 Conductivity Calibration Selection Screen 

4. Use the arrow kcys to highlight the Specific Conductance' 
selection. 

5. Prcss Enter. The Conductivity Calibration Entry Screcn is 
displayed. ' 

YSI Incorporated 
i 
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.. 
------Cond calibration- 

Enter SpCond m S / a  

a 
7 3 e . m  

O ~ l S / 2 0 0 1 1 8 : 0 ~ S 3  

Figure 6.4 Conductivity Calibration Entry Screen pj tr  
6. Place the correct amount of conductivity standard (see Table 

1%- 
6.1 Calibration Volumes) into a clam, dry or prc-rinsed 
transportfcalibration cup. 

t. . 
A WARNUYG: Calibration reagents may be hazardous to 

your health. See Appendix D Health and Soj ic~ for more t .  information 

s NOTE: For maximum accuracy, the conductivity standard 
you choose should be within thc same conductivity range as  
tbe samples you are preparing to measure. However, we do 
not recommend using standards less than I mS/cm. For 
orample: 3 

J For fiesh water use a 1 mS/crn conductivity standard. 

Page 42 , 

J For brackish water use a 10 mS/crn conductivity 
standard. 

J For seawater use a 50 mS/m conductivity stnndard. 

NOTE: Before proceeding, ensure that the sensor is as dry 
as possible. Ideally, h e  the conductivity sensor with a 
small amount of standard that can be discarded. Be certain 
that you avoid crosscontamination of solutions. Make 
certain that there are no salt deposits around tbc oxygen and 
pWORP sensors, particularly if you are employing standards 
of low conductivity. 
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Calibrate section 6 

7. Carefully immerse the sensor end of the probe module into 
.thc solution. 

8. . Gently rotate andlor move the probe module up and down to . 
remove any bubbles from,the conductivity cell. 

NOTE: The sensor must be completely immersed past its 
vent hole. Using the tccommended volumes fiom Table 6.1' 
Calibration Volumes, should ensure that the vent hole is . . 

covered. 
\ 

9. Screw the transpotticafbmtiw cup on the threaded end of 
the probe module and securely tighten 

NOTE: Do not overtighten as this could cause damage to 
the threaded portions. 

10. Use the keypad to enter the calibration value of the standard . 
you are using. 

NOTE: Be sure to enter tbe value in mSlcm at  25OC. 

1 I. Press Enter. The Conductivity Calibration Screcn is 
. . displayed. . 

YSI Incorporated 

Cond calibration 

739.- 
OY27/2000 O L l + l B  -I~M 1 

Figure 6.5 Conductivity Calibration Screeti 
' 

12. Allow at least one minute for temperature equilibration 
before proceeding. The current values of all enabled sensors 
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Section 6 Calibrate 

. will appear on the screen and will change with time as they 
. stabilize. 

13. Observc the reading under Specific Conductance. When tbe 
reading shows no significant change for approximately 30 
seconds, press Enter. The screen will indicate that the 
calibration has been accepted and prompt you to press Enter 
again to Continue. 

Figure 6.6 Calibrated 

14. Press Enter. This returns you to the Conductivity Calibrate 
Selection Screen, See Figurc 6.3 Conductivity Calibration 
Selection Screen. 

15. Press Escape to return to the calibrate menu See Figure 6.2 
Calibrate Screen. 

!6. Rinse the probe module and sensors in tap or purified watcr 
and dry. 

\ 

. . 
6.2.3 Dissolved Oxygen Calibration 

This procedure calibrates dissolved oxygcn. Calibrating any onc 
.,option (% or mg&) automatically calibrates the other. 

I. Go to the calibrate sacen as dcscribed in Scction 6.2.1 
Accessing the Glibrate Screen. 
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Calibrate Section 6 

NOTE: The instrument must be on for at least 20 minutes to 
polarize the DO sensor before calibrating. 

2. Use the arrow keys to highlight the Dissolved Oxygen 
selection. See Figure 6.2 Calibrate Screen. 

3. Press Enter. The dissolved oxygen calibration screen is 

C displayed. - 
DO calibration 

L 
I. 

DO mg/L  

7 3 4 m n g  
0 1 6 / 0 1 2 7 4 1  m-1 . 

[ : .Figure 6.7 DO Cdibmtion Screen I 

DO Callbratlon In OX Saturation 

I. Use the arrow keys to hi&light the DO% selection. 

2. Press Enter. The DO Barometric Pressure Entry Screen is 
displayed. 

Enter Baro mmHg 

i 
! Figure 6.8 DO Barometric Pressure Entry Screen 
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3. Place approximately 3 rnm (118 inch) of water in the bottom 
of the transportlcalibration cup. 

4. Place the probe module into the transport/calibration cup. 
. . 

NOTE: Make sure that the DO and temperature sensors are L 

not immersed in the water. 

5. Engage only 1 or 2 threads of the transport/calibration cup to 
ensure the DO sensor is vented to the atmosphere. 

, 6. Use the keypad to enter the current local barometric 
pressure. 

NOTE: If the unit has the'optional barometer, no entry is 
required. 

NOTE: Baronieter readings that appear in meteorological . 
reports are generally c o m t e d  to sea level and must be 
uncorrected before use (refer to Section 10.10 Calibrate 
Barometer, Step 2). . . 

7. Press Enter. The DO% saturation calibration scrcen is 
displayed. 

DOeat calfbration' 
Renu 

! 1 

Figure 6.9 DO Sat Calibration Screen 

8. Allow approximatcl y tcn minutes for the air in thc 
transpodcalibration cup to become water saturated and for 
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the temperature to equilibrate before proceeding. The current 
values of all enabled sensors will appear on the screen and 
will change with tirnc as they stabilize. 

9. Observe the reading under DO %. When the reading shows 
no significant change for approximately 30 seconds, press 
Enter. The screen will indicate that the calibration has been 
accepted and prompt you to press Enter again to Continue. 

\ See Figure 6.6 Calibrated. 

10. press Enter. This retums you to.,the DO caljbration screen, 
See Figure 6.7 DO Calibration Saecn. 

I I..Press ~ s c &  to return to the dalibrate menu. See Figure 6.2 
Calibrate Screen., , 

12. Rinse the probe module aid sensors in tap or purified water 
and 'dry. 

DO calibration in mgL is carried out in a water sample which 
has a known concentration of dissolved oxygen (usually 
determined by a Winklcr titration). 

I. Go to the DO calibrate screen as described in Section 6.2.3 
:-,> Dissolved Oxygen Culibrurion, steps 1 through 3. , . 
. . 

. .. . , . I.:::.,; w 2. Usc the arrow keys to highlight thc DO mg/L seiection. 

8 3. Prcss Enter. The DO rngL Entry Screen is displayed. 

YSI lncorporalgd Y St 556 MPS Page 47 



Section 6 : Calibrate 

T'" 
1. .; 

I 
!* R 

' 3i. 

r: 
i 1 

. ... 
, t, 

. .: 

!+. I... 
I '. 
I.... : 

Page 48 

Enter DO mg/L 

Figore.6.10 DO mg/L Entry Sereen 

4. Place the probe module in water with a hown DO 
. concentration 

NOTE: Be sure to &mpIetely immerse all the sensors. 

5. Use the keypad to enter the known DO concentration of the 
water. 

6. Press Enter. The Dissolved Oxygen mg/L Calibration 
Screen is displayed., 

DO calibration 

I . dnu 1 

740. I @3/21/2000 Z1:5C09 d! 
Figure 6.11 DO mgL Calibration Screen 
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7. Stir the water with a stir bar, or by rapidly moving tbe probe 
module, to provide fresh sample to the DO sensor. 

8. Allow at least one minute for temperature equilibration 
before proceeding. The current values of all enabled sensors 
will appear on the screen and will changc with time as they 
stabilize. 

9. Observe the DO mg/L reading, when the reading is stable 
(shows no significant cbange for approximately 30 seconds), 
press Enter. The screen will indicate that the calibration has 
been accepted and prompt you to press Enter again to 
Continue. 

10. Prcss ~ n t e r .  This returns you to the DO calibration screen. 
See F i y e  6.7 DO Calibration Screen. 

1 .  I I. Press Escape to retum to the caiibrate menu. See Figure 6.2 
Calibrate Screen. 

1 12. Rinse the probe module and sensors in tap or purified water 
and dry. 

6.2.4 pH Calibration 

I. Go to the calibrate scrcen as described in Section 6.2.1 
Accessing the Calibrate Screen. C 

2. Use the anow keys to highlight the pH sclection. See Figure 

D 6.2 Calibrate Screen. 

3. Press Enter. The pH calibration scrcen is displayed. 
\ 

I "' 
L... 
F '  

i 
I . . . .  
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- y H  calibration 

2 point 
3 point 

OV26/2OOO 87:s 7:22 

Figure 6.12 pH Calibration Screen 

P Select the I-point option only if you are adjusting a previous 
calibration. If a 2-point or 3-point calibration bas been 
pcrfomed previously, you can adjust the calibration by 
carrying out a one point calibration. The procedure for this 
calibration is the same as for a 2-point calibration, but the 
software will prompt you to sclect only one pH buffer. 

3 Selecl the &point option to calibrate the pH sensor using 
only two calibration stmdards. Use this option if the media 
being monitored is known to be either basic or acidic. For 
example, if the pH of a pond is bown  to vary between 5.5 
and 7, a two-point calibration with pH 7 and pH 4 buffers is 
sufficient. A three point calibration with an additional pH 10 
buffer will not increase the accuracy of this measurement 
since the pH is not within this higher range. 

> Select the 3-point option to calibrate the pH sensor using 
three calibration soldons. In this procedure, the pH sensor 
is calibrated with a pH 7 buffer and two additional buffcrs. 
The 3-point calibration method assures maximum accuracy 
when the pH of the media to be monitored cannot be 
anticipated. The procedure for this calibration is the same as 
for a 2-point calibration, but the softwarc will prompt you to 
select a third pH buffer. 

f 
4. Use the arrow keys to highlight the 2-point selection. 

5. Press Enter. The pH Entry Screen is displayed. 
YSI 556 MPS YSI Incorporated 



Calibrate . 

Enter 1st pH 

Section 6 

Figure 6.13 pH Entry Screen 

6. Place the correct amount (see Table 6.1 Calibration 
Volumes) of pH buffer into a clean, dry or prc-rinsed 
transport/calibration cup. 

a WARNING: Calibration rsagents may be hazardous to your 
hblth. See Appendix D Jfealrh and Safeety for more 
idonnation. 

NOTE: For maximum accuracy, the pH buffers you choose 
should be within the same pH range as the water you are 
preparing to sample. 

NOTE: Bcfore proceeding, cnswe that the sensor is as dry 
as possible. Idcally, rinse thc pH scnsor with a small amount 
of buffer that can be discarded. Be certain that you avoid 
cross-contamination of buffers with other solutions. 

7. Carefully immerse the sensqr end,of the probe module into 
the solutiou. 

8. Gently rotate and/or move the'probe rnod~le '6~ and dbwn to 
remove any bubbles from the pH sensor. \ 

I NOTE: The sensor must be completely immersed. Using the 
recommended volumes from Table 6.1 Calibration Volumes, 
should ensure that the scnsor is covered. 
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9. Screw the transport/calibration cup on the threaded cnd of 
the probe module and securely tighten. 

NOTE: Do not overtighten as this could cause darnage'to 
the threaded portions. 

10. Use the keypad to enter the calibration value of the buffer 
you are using at the current temperatare. ' ,  

I 

NOTE: pH vs. temperature values are printed on the labels 
of all YSI pH buffers. 

11. fiess Enter. Thep~'ca1ibration screen is displayed. , ' 

Figure 6.14 pH Caljbretion Screen 
, . 

, . .  

12. Allow at least one minute for temperam equilibration 
before proceeding. The current values of all enabled sensors 
will appear on the screen and will change with time as they 
stabi&e. 'J 

13. Observe the reading under pH, when the reading shows no . . . 

significant.ciiangc for approximately 30 seconds, press 
' Enter, The screen will indicate that the calibration has been 

' 

accepted and prompt you to press Enter again to Continue. 

14. Press Enter. This returns you to the Specified pH 
, . Calibration Scrcen, See Figure 6.13 pH Entry Scrcen. 
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Calibrate Section 6 . 

15. Rinse the probe module, transpodcalibration cup and 
sensors in tap or purified water and dry. 

16. Repeat steps 6 through 13 above using a second pH buffer. 

7 7. Press Enter. This returns you to the pH Calibration Screen, 
Sec Figure 6.12 pH Calibration Screen. , 

18. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 

19. Rinse the probe module and sensors in tap or purified watcr 
and dry. 

6.2.5 ORP k$alibmtion 
1. Go to the calibrate sueen as described in Section 6.2.1 

Accessing the Calibrou Screen. 
, 

2. Use the arrow keys to highlight the ORP selection. See 
Figure 6.2 Calibrate Screen. 

3. press Enter. The O W  calibration screen is displayed. 

Enter ORP mV 

Figure 6.15 Specified ORP Calibration Screen 
I 
! 4. Place the correct amount (see Tablc 6.1 Calibration 

Volumes) of a known ORP solution (wc recommend Zobell 

I solution) into a clean, dry or pre-rinsed transport/calibration 
! cup. 
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Calibrate 
. . 

A WARMNG: Calibration reagents may be hazardous to your . . ! .Z  f 
. health. See Appendix D Healih and Sq5ety for more' 

~7 information. 
k, . NOTE: Before proceeding, ensue that the sensor is as dry I I 

as possible. Ideally, rinse the ORP sensor with a small 

C amount of solution that can be discarded. Be certain that you 
avoid cross-contamjnation with other solutions. 

5. Carefully immerse the sensor endof the probe modulc into 
the solution. 

6. Gently rotate andlor move the probe module up and down to 
remove any bubbles fiom the O W  sensor. 

f ':c b. 

E * 
rj 
i.? 
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NOTE: The sensor must be completely immersed. Using the 
recommended volumes from Table 6.1 Calibration Volumes 
should ensure that the sensor is covered. .. ' . 

7. Screw the transport/calibration cup on the threaded end of 
the probe module and securely tighten. 

NOTE: Do not overtighten as this could cause damage to 
the threaded portions. 

8. Use the keypad to enter the correct value of the calibration 
solution you are using at the current tcmpcrature. Refer to 
Table 6.2 Zobel Solution Values. 

Table 6.2 I ~ b e l  Solution Vatues 
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9. press ~ n t e r .  The ORP calibration screen is displayed. 

Figure 6.16 ORP Calibration Screen , 

70. Allow at least one minute for temperature equilibration 
before procdbg.  The current values of aU cnabled scnsors 
will appear on .the screen and will change with time as they 
stabilize. 

NOTE: Verify that the teinperature reading matches the 
value y w  used in Table 6.2 Zobel Solution Values. 

I I. Observe the reading under ORP, when the reading shows no 
Significant change for approximately 30 seconds, press 
Enter. The screen will indicate that the calibration has been 
accepted and prompt you to press Enter again to Continue. , 

12. Press Eater. This r e k s  you to the calibrate Screen. See 
Figure6.2 Calibrate Screea 

p 13; Rinse the probe ;nodule and sensors in tap or purified water 
, , 

and dry. 
L., , 

. , 
! '  
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6.3 Return to Factory Settirigs 

I. Go to the calibrate scrcen as described in Section 6.2.1 
Accessing the Calibrate Screen; 

. . 

2. Use the arrow keys to highlight the Coiductivlty selection. 
See Figure 6.2 Calibrate Screen. 

NOTE: We will use the Conductivity sensor as an example; 
however, this process will work for any sensor. 

3. Press Enter. The Conductivity Calibration Selection Screen 
is displayed See Figure 6.3 Conductivity Calibration 
Selection Screen. 

.4. Use the mow keys to highliat the Specific conductance 
selection. 

. . 
' . 5. ' Press Enter. The Conductivity Calibration Entry s&& is 

. displayed See Figure 6.4 Condu'ctivity Calibration Entry \ 

Screen. 

6, Press and hold thk Entcr key down and prcss the Escape 
key. 

Page 56, 

Figure 6.17 ORP Calibration Screen 

7. Use.the arrow keys to highlight the YES selection. 
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CAUTION: This returns a sensor to the factory settings. For 
example, in selecting to return specific conductance to the 
factory setting, satinity and conductivity will automatically 
return to their factory settings. 

8. Press Enter. This returns you to the Conductivity Calibrate 
Selection Screen, See Figure 6.3 Conductivity Calibration 
Selection Screen. 

9. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 

YSI Incorporated 
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