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Section 4.0
Quality Objectives and Criteria

The objective of this monitoring program is to evaluate media for passive nitrogen re-
moval from septic tank effluent. The following summarizes the work to be performed:

e Two stage biofilters and passive in-situ systems will be constructed and operated
on primary effluent over a twelve month period.

e The flowrates to each biofilter system provide a range of hydraulic loading rates.
e First stage recycle will be employed to evaluate pre-denitrification.

e Monitoring will be conducted for septic tank effluent, effluent from the Stage 1
(unsaturated) biofilters and effluent from the Stage 2 (saturated) biofilters.

e Field parameters will be monitored at the site. Samples will be collected and
transported to the laboratory for analysis of nitrogen species, sulfate and other
wet chemistry parameters.

e Operation or configuration of the biofilters will be modified based on analysis of
results and adaptive management.

e In-situ soil/vegetative evaluations will be conducted using subsurface drip irriga-
tion technology with emitters located in root zone and monitoring to develop ni-
trogen concentrations and vertical nitrogen flux.

The monitoring data will be used to calculate:

1. average concentrations and standard deviations of water parameters in septic
tank effluent, Stage 1 effluent and Stage 2 effluents;

2. percent removal nitrogen and nitrogen species in Stage 1 biofilters, Stage 2 bio-
filters and two stage biofilter systems;

3. changes to dissolved oxygen, pH, oxidation reduction potential and alkalinity
through biofiltration treatment stages;
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4.0 Quality Objectives and Criteria November 2009

4. average applied hydraulic loading rate, applied loading rates of total nitrogen and
nitrogen species; and

5. vertical nitrogen flux in in-situ soil/vegetative systems.

4.1 Precision and Accuracy

Precision describes the reproducibility of results. Accuracy is the degree of agreement
between an observed value and an accepted reference value. Accuracy will be eva-
luated through the analysis of surrogate spikes, Laboratory Control Samples (LCS), La-
boratory Control Sample Duplicates (LCSD), matrix spike samples (MS/MSD) and labor-
atory internal blind audit samples. Precision and accuracy information is tracked by the
laboratory, with acceptable ranges updated periodically. NELAC requirements include
the analysis of proficiency test samples to evaluate precision and accuracy. Analytical
methods, precision and accuracy, method detection limits and practical quantification
limits are shown in Table 4.1 for parameters which will be measured as part of the base
monitoring program, as well as other potential parameters of interest. GCREC is not a
NELAC certified laboratory; however, GCREC staff includes trained and qualified pro-
fessionals with extensive experience in NELAC procedures and quality control who will
insure that NELAC requirements are fully met.
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4.0 Quality Objectives and Criteria November 2009

Table 4.1
Aqueous Methodology, Precision and Accuracy, Detection Limits
Precision | Accuracy MDL PQL
Analyte Method (%) (%) (ppm) (ppm)
pH SM4500H+B 20 NA 0.1 pH units | 0.1 pH units
Turbidity 180.1 20 90-110 0.2NTU 0.2 NTU
Alkalinity SM2320 B 20 90-110 5.0 5.0
C-BODs SM5210 B 20 85-115 2.0 2.0
COD 410.4 20 90-110 12.09452 25
TOC SM5310 B 20 90-110 0.14778 1.0
TSS SM2540 D 20 90-110 5.0 5.0
TKN 351.2 20 90-110 0.07121 0.5
NH;-N 350.1 20 90-110 0.02 0.05
(NO3+NO,)-N 353.2 20 90-110 0.02541 0.05
Total Phosphorus 365.1 20 90-110 0.0094 0.0376
Sulfate 300.0 20 90-110 0.05523 0.5
H.S SM4500S-E 20 80-120 1.0 1.0
Fecal coliforms Sg’:\%ggfg’r 20 NA 1.0 1.0
Total coliforms SM9222 B 20 NA 1.0 1.0
Escherichia coli SM9222 B 20 NA 1.0 1.0

MDL = method detection limit
PQL = practical quantitation limit

4.2 Representativeness

Representativeness refers to the relationship of a sample taken from a site to be ana-
lyzed to the remainder of the sample matrix at the site. The samples will be taken direct-
ly from the influents and effluent of the biofilters and will provide representativeness.

43 Comparability

The use of NELAC approved procedures and consistent approved methodologies en-
sure the comparability of data sets generated by different laboratories.

44 Completeness

Completeness is defined as a measure of the extent to which the data fulfill the data
quality objectives of the project. The completeness of the data will be determined during
the data validation and verification process.
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Section 5.0

Documentation and Records

All documentation archives will be kept for a minimum of 5 years after the date of project
completion as outlined in Table 5.1. Reports and deliverables will be submitted in Word

or Excel format.

Table 5.1
Documentation and Records Storage

Document/Record

Location

Retention Time

Format

QAPP and revisions

Hazen and Sawyer,

5 years after project

Paper, electronic

AET completion
Field notes Hazen and Sawyer 5 years after_prOJect Paper
completion
. Hazen and Sawyer, 5 years after project
Chain of custody Lab completion Paper
Laboratory QA manual Lab 5 years after_prOJect Paper, electronic
completion
Laboratory SOPs Lab S years after_prOJect Paper, electronic
completion
Laboratory data reports Hazen and Sawyer, 5 years after_prOJect Paper, electronic
Lab completion
Laporatory equipment Lab 5 years after_prOJect Paper
maintenance logs completion
Laboratory calibration Lab 5 years after project Paper, electronic

records

completion

5.1 Field Documentation

1. Field Notes

Field notes will be documented and maintained by field staff.

2. Field Parameters
Field staff will record specific sample point, date and time of sample collection,

parameter name, result and units
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5.0 Documentation and Records November 2009

3. Sample Collection, Preservation and Transport
Chain of custody forms and sample tags attached to sample bottles will be sup-
plied by the laboratory. Figure 5-1 depicts a typical chain of custody form. Legal
or evidentiary chain of custody as defined in the NELAC standards will be ex-
ecuted.

CHAIN OF CUSTODY RECORD No. E Page  of

FOR LAB USE ONLY Il‘uk TAB USE ONLY
3 S| ission No.

|(INSTRUCTIONS ON BACK OF THIS FORM) Temp. of Contents:, “C (or Rex
1. Client: (Company or dividua) Address: 13097 N Telecom

one: () 18. Report Type:

Routine

City State Zip Code’ Fax: ( ) Standard QC
Lampa FL Data Package

PR ———— (Address: Phone: ) 19. Turnaround Time
Standard

Research Project

Daniel Smith

9. Sample  [10. Sample 11.
1D or No. Description
E’ Date 20. REMARK LAB SAMPLE 'NoA
1
2
3
4
5
6
7
s
9
10
|21, RELINQUISHED BY DATE TIME 22. RECEIVED BY DATE TIM FOR LAB
1 Sampli Hrs.
2 Equipment Rental Fee:
3 [Profile No.: [Quote No.:
4

DISTRIBUTION: White with report; Blue, Green, Yellow to labs; Gold to i Revised:

Figure 5-1: Typical Chain of Custody Form

5.2 Laboratory Documentation and Reporting

Laboratory deliverables will be submitted in Word or Excel format. Laboratory reports will
be issued in accordance with NELAC requirements. Certificates from vendors will be re-
tained, whether from a laboratory or commercial vendor. Records of the lot numbers of
reagents and other cleaning supplies, with the inclusive dates for use, will be recorded.
Pre-cleaned container packing slips, lot numbers of shipments, and certification state-
ments provided by the vendor will be retained by laboratories. All local, state and federal
requirements pertaining to waste storage and disposal will be followed.

5.3 Archival of Electronically Stored Data

Analytical reports generated will be retained by Hazen and Sawyer and the laboratories
performing the analyses.
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Section 6.0
Sampling Process Methodology

6.1 Site Location

The project will be conducted at the Gulf Coast Research and Education Center in
Hillsborough County as discussed in Section 2B.

6.2 Monitoring and Sampling Frequency and Duration

The biofilter systems will be monitored eight times, dependent on future funding, over a
twelve month period.

6.3 Number of Samples and Matrices

All sampling will be aqueous samples. On each monitoring date, samples will be col-
lected for septic tank effluent, the effluents from Stage 1 biofilters, and the effluents from
Stage 2 biofilters. Field analysis will be performed upon sample collection. Aqueous
samples for laboratory analysis will be collected in sample containers prepared by the
laboratories, maintained in an iced cooler during collection and transport, and trans-
ported to the laboratory. Samples will arrive at laboratories within twenty four hours after
the completion of collection activities, or as needed for shorter sample hold times. Field
analysis will be performed on the same date and for the sample locations taken for
aqueous laboratory samples. Samples for field analyses will be collected in separate
containers from laboratory samples. Stage 1 and 2 field parameter analyses will be
measured in-situ by placing probes directly into collected samples or directly into effluent
pipes. Shipping coolers will be supplied and decontaminated by the laboratories. Sam-
ple preservation and holding times are provided in Table 6.1 for parameters which will be
measured as part of the base monitoring program, as well as other potential parameters
of interest. The laboratories will follow all local, state and federal requirements pertaining
to waste storage and disposal. No equipment except the sample container will be used
to collect the samples, and the sampling equipment will be certified clean by the labora-
tory providing the equipment. A field blank will be collected for TKN, NH; and NO3;+NO,
for a minimum of 5% of samples collected over the life of the project using distilled water
supplied by the laboratories. As a part of its QC, laboratories will perform sample dupli-
cates for a minimum of 5% of samples. Laboratory QC will also include matrix spikes,
percent recovery on QC standards, and method blanks.
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Table 6.1
Aqueous Matrix Containers, Preservation and Holding Times
Minimum
Sample Holding | Container Sample Preservative
Analyte Method Volume Time Type Preservation Dosage
Physical and Inorganic Parameters
Alkalinity as 310.1/SM2320B 100 mL 14 days 250 mL 4°C n/a
CaCO3
/Ammonia 350.1 25 mL 28 days 250 mL 1:1 H,SO4 to pH < 2| 1 mL/ 250 mL
BOD / cBOD SM5210B/405.1 1L 48 hours 1 L Plastic 4°C n/a
Chloride 300 50 mL 28 days 250 mL 4°C n/a
COD 410.4 50 mL 28 days 250 mL 1:1 HoSO4s to pH < 2| 1 mL/ 250 mL
Hydrogen 376.1 500 mL 7 days 500 mL  |Zinc Acetate / NaOH| .1 /.5 gm/ 500
Sulfide Plastic mL
Nitrate/Nitrite-N SM4500 50 mL 28 days 250 mL 1:1 H,S0,/4°C I mL/ 250 mL
(NOx)
Nitrate-N SM4500 50 mL 48 hours 250 mL 4°C n/a
Nitrite-N SM4500 50 mL 48 hours 250 mL 4°C n/a
Organic 350.1/351.2 100 mL 28 days 500 mL 1:1 H,SO4 to pH <2| 1 mL/ 250 mL
Nitrogen
(calculation)
Ortho 365.4/9056/300.0 25 mL 48 hours 250 mL 4°C n/a
Phosphorus
pH SM4500HB 50 mL 24 hours 250 mL 4°C n/a
Sulfate 300 10 mL 28 days 250 mL 4°C n/a
Sulfide 376.1/9030/9034 500 mL 7 days 500 mi NaOH + Zn Acetate | 1 mL/ 500 mL
TKN 351.2 100 mL 28 days 250 mL 1:1 H,SO4 to pH < 2| 1 mL/ 250 mL
Total Nitrogen 300.0/351.2 100 mL 28 days 250 mL 1:1 H,SO4 to pH < 2| 1 mL/ 250 mL
(calculation)
Total Organic 415.1/SM5310B 25 mL 28 days [125 mL Plastic|HClto pH <2/4°C| .5 mL/ 125 mL
Carbon (TOC)
Total 365.2/365.4 50 mL 28 days 250 mL 1:1 H,SO4 to pH < 2| 1 mL/ 250 mL
Phosphorus
Total 160.2 300 mL 7 days 1 L Plastic 4°C n/a
Suspended Solids
Turbidity 180.1 30 mL 48 hours {125 mL Plastic 4°C n/a
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Table 6.1
Aqueous Matrix Containers, Preservation and Holding Times
Minimum
Sample Holding | Container Sample Preservative
Analyte Method Volume Time Type Preservation Dosage
Microbiological Parameters
Total Coliform SM9223 100 mL 30 hours Micro-cup 4°C n/a
(MMO-Mug)
Total Coliform SM9222 100 mL 6 hours Micro-cup 4°C n/a
(MF)
Fecal SM9222 100 mL 6 hours Micro-cup 4°C n/a
Coliform (MF)
Standard Plate SM9222 100 mL 8 hours Micro-cup 4°C n/a
Count (DW)
Standard Plate SM9222 100 mL 6 hours Micro-cup 4°C n/a
Count (WW)
Fecal SM9221 100 g. 24 hours Micro-cup 4°C n/a
Coliform (MPN)
Short hold times

Minimum volume does not include sample volume needed to perform required quality control parameters

6.4 Inspection/Acceptance of Supplies and Consumables

1. Sample Containers
To be provided by the laboratory prior to each sampling event.

2. Sample Coolers
To be provided by the laboratory prior to each sampling event.
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Section 7.0
Data Review, Verification and Validation

7.1 Data Verification

Data verification is the process for evaluating the completeness, correctness, and con-
formance of the data set against the methodology. This evaluation is integral to the final
report. Verification will check that the data were complete, that sampling and analysis
matched QAPP requirements, and that Standard Operating Procedures (SOPs) were
followed. Verification of data compiled for a sampling event will be the responsibility of
the Task Leader.

7.2 Data Validation

Data validation is an analyte and sample specific process that determines the quality of
the data set relative to the end use. The entire set of data collected from individual biofil-
ters and from the total set of biofilters operated during PNRS Il will be entered into
spreadsheets to enable global evaluation of individual parameters, trend analysis, quality
of the overall data sets, and assessment of suitability for end use. In this process, out-
liers and data discrepancies will be identified. Any data deemed to be unusable for the
stated objectives will be identified as such in the final report.
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Appendix A
Analytical Schedule

Table A1
Estimated Number of Analyses at each
Monitoring Point for each Sampling Event

In-situ In-situ
Vertical | Vertical Horizontal | Horizontal | vegetative/| vegetative/
non-sulfur | sulfur sulfur | non-sulfur | media media
Sample | Influent| Stage 1 |Stage 1| Stage 2 | Stage 2 Stage 2 | simulator | simulator
point (STE) | effluent |effluent| influent | effluent effluent SP#1 SP#2
No. of
sample
points 1 9 2 1 4 5 10 10
Analyses No. of Sample Events
Temp 8 8 8 8 8 8 8 4
pH 8 8 8 8 8 8 8 4
DO 8 8 8 8 8 8 8 4
ORP 8 8 8 8 8 8 8 4
Alkalinity 8 8 8 8 8 8 8 4
TKN 8 8 8 8 8 8 8 4
NHs 8 8 8 8 8 8 8 4
NOx 8 8 8 8 8 8 8 4
C-BODs 8 8 8 8 8 8 8 4
TSS 8 8 8 8 8 8 8 4
COD 4 2 2 4 2 2 2 1
Total P 4 1 1 4 1 1 1 1
S04 0 0 8 8 8 0 8 4
H>S 0 0 4 0 4 0 4 2
Fecal 3 3 3 3 3 3 3 2
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Appendix A Analytical Schedule November 2009
Table A.2
Estimated Total Number of Analyses
at each Monitoring Point over PNRS Il Study
In-situ In-situ
Vertical |Vertical Horizontal | Horizontal | vegetative/ | vegetative/
non-sulfur sulfur sulfur [non-sulfur| media media
Influent| Stage 1 |Stage 1| Stage 2| Stage 2 | Stage 2 | simulators | simulators
(STE) | effluent |effluent| influent | effluent | effluent SP#1 SP#2
1 9 2 1 4 5 10 10
Analyses No. of Samples Total
Samples
Temp 8 72 16 8 32 40 80 40 296
pH 8 72 16 8 32 40 80 40 296
DO 8 72 16 8 32 40 80 40 296
ORP 8 72 16 8 32 40 80 40 296
Alkalinity 8 72 16 8 32 40 80 40 296
TKN 8 72 16 8 32 40 80 40 296
NH; 8 72 16 8 32 40 80 40 296
NOy 8 72 16 8 32 40 80 40 296
C-BODs 8 72 16 8 32 40 80 40 296
TSS 8 72 16 8 32 40 80 40 296
COD 4 18 4 4 10 20 10 78
Total P 4 2 4 10 10 48
SOy 0 16 8 32 80 40 176
H2S 0 8 0 16 40 20 84
Fecal 3 27 6 3 12 15 30 20 116
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