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  Site Safety Plan 
 
Personnel  designated  to  perform  the  groundwater monitoring  and  sampling  program  will  be 
trained  in the operation, maintenance, and calibration of the sampling equipment.   There will be 
two people at all  times performing  the monitoring and sampling activities.   The  following safety 
precautions will be adhered to at all times by on‐site personnel: 
 
1.  During the monitoring and sampling program, smoking and eating will not be permitted. 
 
2.  Because groundwater is involved with this activity, the following protection should be worn 

at all  times. The protective gear  should  consist of appropriate work uniform, disposable 
gloves, work shoes, safety glasses or goggles, hard hat, and a safety vest.  A complete first‐
aid kit should be available at all times. 

 
3.  Because the potential for methane and other gases to build‐up in the monitor wells, extra 

precaution  should  be  taken when  opening monitor wells  that  have  been  closed.    Any 
equipment  that may  introduce a  spark hazard  should be  removed  from  the area before 
opening the well.  It is recommended to have a methane monitoring device during sampling 
to monitor the air space around the well head prior to opening the well.  If concentrations 
are within five (5) percent or greater by volume of methane, then it should be attempted to 
vent the well until readings decrease to zero. 

 
4.  While working around the wells, an adequate working area should be maintained to allow 

free movement. In heavy traffic areas, the working area should be delineated with barriers 
or caution tape. Personnel should be aware of construction equipment and refuse trucks 
around the area at all times.  In areas that are obstructed from view, adequate signs should 
be posted  to warn on‐coming  vehicles  that personnel  are working  in  the  area  and  that 
caution should be taken. 

 
5.  Since many of the constituents being tested for are considered carcinogens, Material Safety 

Data Sheets (MSDS) should be posted at the facility and consulted on a regular basis.  For 
this  type of work  the primary exposure  routes will be by  ingestion and  skin absorption.  
Therefore, extra precaution should be given to avoid coming into contact with groundwater 
that  is  potentially  impacted with  volatile  organic  and  inorganic  constituents.    Personnel 
should  thoroughly wash  their hands with  soap and water after completing  the  sampling 
activities and before they leave the site. 

 
6.  A list of emergency phone numbers (i.e. hospital and fire department) should be posted in a 

common employee work area. 
 
7.  Caution should be taken during periods of extreme cold or hot weather conditions.  Work 

should not be performed during periods when the temperature is below freezing.  During 
periods of hot weather, plenty of  fluids  should be on hand  to  replace  fluids  lost during 
working.  Frequent breaks should be taken in cool or shady areas if at all possible. 
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APPENDIX G 
 

TCEQ 0312 Ground-Water Sampling Report 



TEXAS COMMISSION ON ENVIRONMENTAL QUALITY
Waste Permits Division, Municipal Solid Waste Permits Section

Groundwater Sampling Report

TCEQ-0312  (rev. 04/21/04)  page 1 of 4

Facility name_______________________________________________ 1.  MSW permit no. ______________________
(Essential Field)

Permittee__________________________________________________ 2.  Monitor well no. ______________________
(Essential Field)

County____________________________________________________ 3.  Date of sampling _____________________
(Essential Field)

Name of sampler______________________________________ Most recent previous sampling____________________

Affiliation of sampler____________________________________ Date of water level measurements_________________

If split-sampled, with whom?_____________________________ Datum reference point__________________________

Integrity of well________________________________________ Datum elevation*______________________________

Installation date________________________________________ Depth to water (below datum)*____________________

4.  Water level elevation*________________________

5.  Purging/Sampling method_______________ (enter Bailer or Pump) 11. Sample Event________________________
Were low-flow methods used?     [   ] yes   [   ] no  (check one) (enter one of the selections below)

If yes, what volume was purged?________________ • Background • Corrective Action

• Detection Monitoring • Other

6.  Well volumes purged________________ (enter 1, 2, 2.5, 3, etc) • Assessment

7.  Was the well dry before purging?     [   ] yes   [   ] no  (check one) 12. Sample Schedule_____________________
(enter one of the selections below)

8.  Was the well dry after purging? [   ] yes  [   ] no  (check one) • Quarterly • Fourth Year

• Semi-Annual • Other

9.  How long before sampling?_________________________ • Annual
(enter time)

10.  Unit of measure?________________________ 13.  Sample Type_________________________
(days, hours, or mins) (enter one of the selections below)

• Regular • Split

• Duplicate • Other

• Resample

Field Measurements: 14.  pH _______

15.  Spec. cond. _______ 16.  [   ] umho/cm  or  [   ] mmho/cm  (check one)

17.  Temp. _______ 18.  [   ] °F  or  [   ] °C  (check one)

Laboratory: 19.  Name ____________________________________________  Phone __________________________

Address  ______________________________________________________________________________

Representative _________________________________________________________________________
                                                                 (name)                                                    (signature)                         (date)

Site operator 
     or representative: __________________________________________________________________________________
                                                                 (name)                                                    (signature)                         (date)

*Report depth to water and elevations to nearest 0.01 foot relative to mean sea level (MSL).
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HEAVY METALS

CONSTITUENT CONCENTRATION      REPORTING  LIMITS
 3

      METHOD    

Antimony T 1 D 2 :g/l :g/l

Arsenic T D :g/l :g/l

Barium T D :g/l :g/l

Beryllium T D :g/l :g/l

Cadmium T D :g/l :g/l

Chromium T D :g/l :g/l

Cobalt T D :g/l :g/l

Copper T D :g/l :g/l

Lead T D :g/l :g/l

Mercury T D :g/l :g/l

Nickel T D :g/l :g/l

Selenium T D :g/l  :g/l

Silver T D :g/l :g/l

Thallium T D :g/l :g/l

Vanadium T D :g/l :g/l

Zinc T D :g/l :g/l

Iron T D mg/l mg/l

Manganese T D mg/l mg/l

1, 2 Indicate whether analyses for Total (T) or Dissolved (D); use two pages if both are run.  If analyses for dissolved
concentrations, indicate filter pore size [  ] 0.45,  [   ] 1,  [   ] 10,  [   ] ___ micron,  and whether filtered [   ] in field
or [   ] in laboratory.

3 Indicate if reporting limits are ________ PQLs or ________ MDLs.
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Groundwater Sampling Report
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VOLATILE ORGANIC COMPOUNDS (VOCs) 1

CONSTITUENT CONCENTRATION (ug/L)       REPORTING LIMIT (ug/L) 2        METHOD     CAS NO.  
Acetone 67-64-1

Acrylonitrile 107-13-1

Benzene 71-43-2

Bromochloromethane 74-97-5

Bromodichloromethane 75-27-4

Bromoform 75-25-2

Carbon disulfide 75-15-0

Carbon tetrachloride 56-23-5

Chlorobenzene 108-90-7

Chloroethane 75-00-3

Chloroform 67-66-3

Dibromochloromethane 124-48-1

1,2-Dibromo-3-chloropropane 96-12-8

1,2-Dibromoethane 106-93-4

o-Dichlorobenzene (1,2) 95-50-1

p-Dichlorobenzene (1,4) 106-46-7

trans-1,4-Dichloro-2-butene 110-57-6

1,1-Dichloroethane 75-34-3

1,2-Dichloroethane 107-06-2

1,1-Dichloroethylene 75-35-4

cis-1,2-Dichloroethylene 156-59-2

trans-1,2-Dichloroethylene 156-60-5

1,2-Dichloropropane 78-87-5

cis-1,3-Dichloropropene 10061-01-5

trans-1,3-Dichloropropene 10061-02-6

Ethylbenzene 100-41-4

2-Hexanone 591-78-6

Methyl bromide 74-83-9

Methyl chloride 74-87-3

Methylene bromide 74-95-3

Methylene chloride 75-09-2

Methyl ethyl ketone 78-93-3

Methyl iodide 74-88-4

4-Methyl-2-pentanone 108-10-1

Styrene 100-42-5

1,1,1,2-Tetrachloroethane 630-20-6

1,1,2,2-Tetrachloroethane 79-34-5

Tetrachloroethylene 127-18-4

Toluene 108-88-3

1,1,1-Trichloroethane 71-55-6

1,1,2-Trichloroethane 79-00-5

Trichloroethylene 79-01-6

Trichlorofluoromethane 75-69-4

1,2,3-trichloropropane 96-18-4

Vinyl acetate 108-05-4

Vinyl chloride 75-01-4

Xylenes (total) 1330-20-7

1 Samples for VOCs must not be filtered.
2 Indicate if reporting limits are ________ PQLs or ________ MDLs.
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Groundwater Sampling Report
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OTHER CONSTITUENTS

CONSTITUENT 1 CONCENTRATION 2 REPORTING LIMIT 2, 3 METHOD

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

________________________ ________________________ ________________________ ____________________

1 Indicate whether analyses for Total (T) or Dissolved (D) concentrations.  If analyses for dissolved concentrations,

indicate filter pore size [  ] 0.45, [   ] 1,  [   ] 10,  [   ] __ micron, and whether filtered [   ] in field or [   ] in laboratory.

2 Indicate if reporting limits are ________ PQLs or ________ MDLs.

3 Show units of concentration and reporting limit.
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Statistical Evaluation Procedure 



GROUNDWATER SAMPLING AND ANALYSIS PLAN 
CITY OF ALICE MUNICIPAL SOLID WASTE LANDFILL 
P.A. No. MSW 262‐C 

Revision 4    October 2, 2008 

STATISTICAL EVALUATION PROCEDURE 
 
Evaluation Tools 

The laboratory data from each sampling event is entered into a spreadsheet that contains 
the historic background data for each well.  The data is then evaluated to determine if any 
Statistically Significant Changes (SSCs) have occurred.  A flowchart of the statistical 
evaluation process is included on the following page.  
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Figure 1 - Statistical Evaluation Process for Inorganic Constituents 
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Special Evaluation Process for Organic Constituents 
The City obtained approval from the TCEQ to use a different statistical evaluation 
process for organic constituents.  Organic constituents will be evaluated using the 
laboratory reporting limit.  A detection of an organic constituent (above the approved 
laboratory reporting limit) will be considered an apparent SSC with no further statistical 
evaluation performed. 

Determine If Background Data is Normally Distributed 
The first statistical procedure is to determine if the data for each inorganic constituent 
conformed to some type of normal distribution.  This evaluation is performed using the 
“Coefficient of Skewness”.  In accordance with an EPA guidance document1, data sets 
with an absolute value of the Coefficient of Skewness less than 1 were considered to 
conform to a normal distribution.  Those data sets with a Coefficient of Skewness greater 
than 1 were evaluated to determine if they conformed to a log-normal distribution.  This 
evaluation is performed by determining the Coefficient of Skewness using the natural 
logarithms of the data.  Logged data sets with a Coefficient of Skewness less than 1 are 
considered to conform to a log-normal distribution. 

In accordance with an EPA guidance document, data sets with greater than fifty percent 
(50%) “non-detects” were assumed to not be normally distributed.  In accordance with a 
letter to the City from the TCEQ dated December 9, 1999, data sets with less than twenty 
five percent (25%) “non-detects” were evaluated by replacing the “non-detects” with 
one-half of the laboratory reporting limit.  Data sets with greater than twenty five percent 
(25%) but less than fifty percent (50%) “non-detects” are evaluated using only the 
“detects”. 

Determining Parametric Prediction Limits 
For those background data sets that are determined to conform to either the normal or 
log-normal distribution, a parametric prediction limit is determined.  As identified on 
Page 60 of the EPA guidance document (previously referenced), the equation for 
calculating a one-sided (upper) Prediction Limit is: 

nmStXPL /1/1 ++=  

where:  X  is the sample mean 
  S  is the sample standard deviation 

t  is the t-statistic from the standardized t distribution 
  m  is the number of future samples to be evaluated 

  n is the number of measurements in the background data set 

For this evaluation, the results of the current monitoring event are the only data to be 
evaluated.  There are sixteen (16) original measurements in the background data set for 
each well. However, after outliers are removed, some data sets have only fifteen (15) 
measurements.  To determine the “t statistic”, a confidence level of 99.0% is used along 

                                                       
1 “Statistical Analysis of Ground‐Water Monitoring Data at RCRA Facilities – Addendum to 
Interim Final Guidance”, U.S. Environmental Protection Agency, Office of Solid Waste, July, 
1992. 
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with “n-1” (15 or 14) degrees of freedom for the wells as appropriate.  The “t statistic” 
used for this evaluation is 2.602 for n-1=15 and 2.625 for n-1=142. These values are 
substituted into the equation above to calculate the PL. 

If the current value exceeded this prediction limit, the value is considered an SSC. 
Determining Parametric Prediction Limits from Pooled Upgradient Background Data 

For those data sets that do not conform to either the normal or log-normal distribution, 
parametric prediction limits are determined from the pooled background data of all 
upgradient monitoring wells.  Prior to establishing prediction limits from the pooled 
background data, the background data is evaluated to determine if it conformed to a 
normal or log-normal distribution.  This is done using the Coefficient of Skewness, as 
outlined above. 

For those background data sets that are determined to conform to either the normal or 
log-normal distribution, a parametric prediction limit is determined.  The equation for 
calculating a one-sided (upper) Prediction Limit is: 

nmStXPL /1/1 ++=  

where:  X  is the sample mean 
  S  is the sample standard deviation 

t  is the t-statistic from the standardized t distribution 
  m  is the number of future samples to be evaluated 

  n is the number of measurements in the background data set 
 

For this evaluation, the results of the current monitoring event are the only data to be 
evaluated.  With the removal of outliers, there are either one hundred twelve (112), one 
hundred eleven (111), or one hundred ten (110) measurements in the background data set. 
 To determine the “t statistic”, a confidence level of 95% (more conservative) is used 
along with “n-1” (111, 110 or 109) degrees of freedom.  The “t statistic” used for this 
evaluation is 1.6599 for n-1=111, 1.6602 for n-1=110 or 1.6604 for n-1=109 as 
appropriate2.  

 

The equation used in the spreadsheet to determine the upper Prediction Limit is: 

tSXPL +=  

If the current value exceeded this pooled background dataset prediction limit, the value is 
considered an apparent SSC. 

For those background data sets that do not conform to either the normal or log-normal 
distribution, non-parametric prediction limits are determined.  The mean and standard 
deviation are determined for each of these sets for comparison purposes only.  If the 

                                                       
2 Alfredo H. S. Ang, and Wilson H. Tang, “Probability Concepts in Engineering Planning and 
Design”, John Wiley & Sons, 1975.  Table A.2, Page 383. 
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current value exceeds the historic high from the pooled background dataset, the value is 
considered an SSC.  It should be noted that all evaluations were made using the approved 
expanded background data set (letter to the City of Alice dated November 2, 2007), 
which includes the eight original background events as well as the first eight detection 
monitoring events.   
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Laboratory Quality Assurance/ Quality Control Manual



GROUNDWATER SAMPLING AND ANALYSIS PLAN 
CITY OF ALICE MUNICIPAL SOLID WASTE LANDFILL 
P.A. No. MSW 262‐C 

Revision 4    October 2, 2008 

 
 
 
 
 
 
 
 
 
 
 
 

A copy of the most recent version of the contract 
laboratory’s QA/QC plan will be maintained on file.
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Attachment A 
 

Recommended Sampling, Preservation, and Storage Procedures  
for Groundwater Monitoring 

 
Parameter Recommended 

Containers 
Maximum 

Preservation 
Minimum Holding 

Time 
Volume 

pH P, G None Analyze 
immediately 

25 ml 

Spec. Cond. P, G None Analyze 
immediately 

100 ml 

Temperature P, G None Analyze 
immediately 

 

Heavy Metals 
(includes iron and 
manganese) 

P, G Acidify wHNO3 to 
pH < 2, 4oC 

6 months except 28 
days for Hg 

1 liter 

Calcium, 
Magnesium, 
Sodium, Potassium, 
Fluoride, Sulfate, 
Chloride, and 
Hardness 

P, G 4oC 28 days 1 liter 

TDS (may be 
included with above 
parameters) 

P, G 4oC 7 days 100 ml 

Nitrate P, G 4oC 48 hrs 100 ml 
Ammonia P, G 4oC; acidify 

w/H2SO4 to pH < 2, 
4oC 

7 days; 28 days if 
acidified 

500 ml 

Alkalinity P, G 4oC 48 hours 200 ml 
NPOC G amber, T-lined 

caps 
4oC; acidify w/HCl 
to pH < 2, 4oC 

48 hrs; 28 days if 
acidified 

100 ml / replicate 

COD P, G 4oC; acidify 
w/H2SO4 to pH < 2, 
4oC 

48 hrs; 28 days if 
acidified 

100 ml 

SVOC G, T-lined caps 4oC 7 days until 
extraction, then 
analyze within 40 
days 

1 liter 

BOD P, G 4oC 24 hrs 1 liter 
VOC G, T-lined caps 4oC; acidify w/HCl 

to pH < 2, 4oC 
14 days 2 x 40 ml 

 
P= Polyethylene, G= Glass, T= Teflon. 
 




