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INTRODUCTION

This document and appendix serve to amend the Quality Assurance Project Plan (QAPP) for
the Beach Monitoring and Public Notification Program (BMPNP), approved by United States
Environmental Protection Agency (USEPA) on March, 2015. It is intended to be used with the
original QAPP document. All procedures of the USEPA-approved QAPP for the sampling and
analysis activities, as well as the ones related to the Quality Assurance and Quality Control data
verification and quality assessment, are still applicable to the BMPNP. This addendum was
prepared specifically to address the changes related to the public notification, which will be
issued based on the Beach Action Value (BAV) for Enterococcus and the elimination of Playa
Jauca-Santa Isabel from the BMPNP, due to safety issues.

MODIFICATIONS

1. Starting on October 2015, the BMPNP will be implemented in 35 beaches of frequent use
in Puerto Rico’s Main Island (See Appendix 1). Playa Jauca in Santa Isabel was eliminated
from the Program due to the fact that sampling activities in this beach could compromise
the safety of the Water Sampling Officers. In every occasion that the QAPP document
indicates 36 beaches, it should be replaced by 35 beaches.

2. In addition, beginning on October 2015, the public notification will be issued based on the
exceedance of the Beach Action Value (BAV) for Enterococcus (70 colonies/mL). This
means that, in every instance where the water quality standard is mentioned in the QAPP,
it should be substituted by BAV.
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Beaches and Monitoring Stations Location
Beach Name Location AUID Classification Station ID and Location Coordinates
Route 1: Dorado - Loiza
Balneario Manuel | Road PR-693 Int. At the front of the
“Nolo” Morales PR-697, Costas de PRNCO08 SB RW-18 administration 18°28°28.90” 66°16’51.217
or Sardinera Oro, Dorado building.
. At the front of the
Balneario Punta | Road PRA165, PRNC09 SB RW-19 administration 182817.97 | 66°11°09.58”
Salinas Levittown, Toa Baja o
building.
. Murnioz Rivera Ave., At the front of the
Balneario El
, Stop 8, Puerta de PRECI12 SB RW-20A showers and 18°2802.05” 66°0523.85”
Escambrén . .
Tierra, San Juan lifeguard stand.
. Muiloz Rivera Ave.,
Playa Sixto Stop 8, Puerta de PRECI2 SB Rw-25a | Atthecenterof e 00003 | 6670512007
Escobar . the bathers area.
Tierra, San Juan
. Ashford Ave., west
Playita del to El Condado Plaza PRCI3 SB Rwge | Atthecenterof 00007 | ee0456.67
Condado the bathers area.
Hotel, San Juan
Ocean Park General Patton PREC13 SB Rwegy | Atthecenterof as08s | 660025597
Street, San Juan the bathers area.
Isla Verde Ave., José
Playa El M. Tartak Street, PREC14 SB Rw-pg | Atthecenterof e i3 | 6600119.747
Alambique . the bathers area.
Carolina
. Road PR-187, Boca
Balneario de de Cangrejos, PRECI14 SB Rw-ic | Atthecenterof 1o cusser | 660012867
Carolina . the bathers area.
Carolina
Vacia Talega Road PR-187, Loiza | PRECI5 SB Rw-go | Atthecenterof e is00 | essa2243
the bathers area.
Route 2: Arroyo - Luquillo
Bal.nearlo Punta Road PR-3 Km 126, PRSC32 B RW-7 At the center of 175743357 66902°24.00”
Guilarte Arroyo the bathers area
, Road PR-3 Km 1.7,
Balneario de Los Bajos Ward, PRSC32 SB Rw-g | Atthecenterof | e i3t | 65050720.33
Patillas . the bathers area.
Patillas
) El Ancla Beach At the center of ona . oAQ! .
Playa Guayanés Hotel, Yabucoa PREC28C SB RW-30 the bathers area. 18°03'45.70 65°49'09.10
Baln.eano Punta Road PR-3 Km72.4, PREC25 B RW-4 At the center of 18°09730.29” 6504518.67"
Santiago Humacao the bathers area.
Road PR-3
fl f Ri At th ter of
Tropical Beach | (confluence of Rio PREC25 SB RW-31 coemer o 18°1112.94" | 654333.48"
Blanco and Rio the bathers area.
Santiago), Naguabo
Balneario Seven Road PR-195 K@ 4.8 PRECIS B RW-2 At the center of 18°22°00.36” 659380086
Seas Las Croabas, Fajardo the bathers area
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Beach Name Location AUID Classification Station ID and Location Coordinates
Luquillo Beach
Playa Azul Boulevard (cast of PRECIS SB Rw-3p | Atthecenterof ) yasimr | 650430645
. the bathers area
town), Luquillo
Balneario La In front of the
Road PR-3, Luquillo PREC17 SB RW-1A administration 18°2308.13” 65°43°46.1”
Monserrate o
building.
Route 3: Lajas - Salinas
Playita Rosada | Comino delos PRSC41B2 SB RW-33 In the pool. 17°58'18.18" | 66°01'53.40”
Guayacanes, Lajas
At the center of
Road PR-325 Final, the bathers area, in o5 " - "
Playa Santa Providencia, Guanica PRSC41B1 SB RW-10 front of AEELA 17°56'15.76 66°57'18.71
building.
Road PR-333 Km 2.6 At the center of
Caiia Gorda Cala Gorda Ward, PRSC40 SB RW-9 ©cemero 17°5709.11" | 66°53'04.42"
L, the bathers area.
Guanica
P Hilton Hotel In front of th
Playa del Hilton | - oo o B0 pRSC36B SB RW-34 1 tront oF Hhe 17°58'9.42” 66°36'9.82”
Ponce hotels bathers area.
Balneario de Road PR-1, Salinas PRSC34 SB Rw-36 | Athecenterof 00 | 6611956997
Salinas the bathers area.
Route 4: Cabo Rojo
Playa EI Combate | 0ad PR-3301 Final PRSC43 SB RW-12B | Near Los Salitrales | 1795829.26” | 67°1246.46”
West Side, Cabo Rojo
Alongside of where
the office of the
. . Department of
Playa Moja Road PR=3301 Final, | g3 SB RW-14A Natural and 17958'57.49” | 67°12'55.51
Casabe East Side, Cabo Rojo )
Environmental
Resources is
located
Balnear{o de Road—lQl, Poblado . PRWCA3 B RW-13 At the center of 18°01°09.99” 67010"20.08”
Boquerdn Boquerdn, Cabo Rojo the bathers area.
Road PR-307 Km 3.8, At the center of
Playa Buy¢ Pederrales Ward, PRWC44 SB RW-8 18°02°55.94” 67°11°55.05”
. the bathers area
Cabo Rojo
Villa Lamela Camino La Mcla PRWC44 SB Rw-37 | Atthecenterof fass 50 | emirstior
Final, Cabo Rojo the bathers area.
Route 5: Afiasco - Aguadilla
Balneario de
Afiasco or Road PR-115 Km 5, At the center of o1 » 011> "
Balneario Tres Hatillo Ward, Afiasco PRWCA9 SB RW-15 the bathers area. 18171679 O7II38.12
Hermanos
B'.alne:*ano de R0a<.i. PR—l.lS I'nt. PRWC50 B RW-5 At the center of 180202733 67°1521.62”
Rincén Cabijas, Rincén the bathers area.
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Beach Name Location AUID Classification Station ID and Location Coordinates
Pico de Piedra Road PRAIS Km 2L, 1 pp sy SB Rwogp | Atthecenterof e i | emi246.767
Aguada the bathers area.
Road PR-458 Final
Balneario Crash ’ At th ter of
amearo tras Borinquen Ward, PRWC52 SB RW-16 the center o 182727.607 | 67°09°49.60”
Boat . the bathers area.
Aguadilla
Route: 6: Arecibo - Vega Alta
Muel.le de Road. PR-655, PRNCO3 B RW-38 At the center of 1892845.33" 669420168
Arecibo Arecibo the bathers area.
Mar Chiquita Road PR-648, Manati | PRNCO5 SB Rw-zg | Atthecenterof 1o e0050m | 66:29°08.367
the bathers area.
Balneario de Road PR.—692 Km 12, PRNCO6 B RW-23 At the center of 18929°28.92” 66°2356.56”
Puerto Nuevo Vega Baja the bathers area.
Balneario Cerro Road PR-690, Cerro At th ter of
Gordo or Javier | Gordo Ward, Vega PRNC07 SB RW-17 € center 0 18°2852.50” | 66°20726.36”
X . the bathers area.
Calder6on Nieves Alta

AU = Assessment Unit; SB = Coastal and estuarine waters designated for primary and secondary contact recreation, and propagation and

preservation of desirable species including threatened or endangered species, as defined in the PRWQSR; RW = Recreational Waters
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PROJECT ORGANIZATION AND RESPONSIBILITY

Below is a description of the key project personnel and their corresponding
responsibilities. An organization chart is included in Figure 1 of Appendix 1.

ud{)m & MW WM 30 20/5

Wanda Garcia Hernindez Date
Acting Manager
PREQB WQA
Overall Project Manager
(787) 767-8073 / wandagarcia@ jca.gobierno.pr

Mrs. Wanda Garcia Hernandez is the Acting Manager of the WQA and the Overall
Project Manager. She will be in charge of assessing compliance with the project

objectives, and USEPA’s administrative requirements. Also, she is in charge of

coordinating field sampling activities with the WSD and sample transference to
PREQB ERLPR.

Alareti 90,2015
V Angepﬂcléndez Aguilar f)ate
hief of PSPD
PREQB WQA

(787) 767-8181 Ext. 3543 / angelmelendez@ jca.gobierno.pr

Mr. Angel Meléndez Aguilar is the Chief of the PSPD. He will be the liaison
between the Overall Project Manager and the Project Officer. Also, he will be in
charge of supervising technical personnel, coordinating meetings, and ensuring
compliance with BMPNP work plan
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analytical results.

QAAP-BMPNP
Revision:
Page 6 of 165



QAFP for Beach Monitoring and Public Notification Program

PROJECT DESCRIPTION

Project and Task Description

This project is implemented to achieve the goals of the Beaches Environmental :
Assessment and Coastal Health Act (Beach Act), as of reducing the risk of :
recreational beach users to the exposure to pathogens and discases. PREQB BMPNP
is implemented to collect bacteriological data along thirty six (363 beaches of
frequent use in Puerto Rico’s Main [sland. The results are used to know the water
quality by determining compliance with the Puerto Rico Water Quality Standards
Regulation (PRWQSR); thereby, protecting the human health by achieving the
primary contact recreation use {(swimming).

The sampling, analyses, and assessment is focused on the Puerto Rico water quality
indicator for direct contact, namely: Znferococcus. The water quality standard for
this bacteriological parameter is: 35 colonies /100 ml. In addition, the monitoring
network helps detect the sources of pollution that threaten or may impact the water
quality of the beaches. Some of these sources of pollution identified are: utban
rinoff, sanitary sewer overflows, septic tanks overflows, and Confined Animal :
Feeding Operations (CAFOs).

Pathogen contamination in recreational waters represents for users a high level risk
of contracting many diseases, such as: infections {(respiratory, ear, eve, and skin),
gastroenteritis, as well as meningitis and hepatitis (EPA-823-F-01-022, July 2001
For this reason, the immediate notification to the public of the exceedance of any
water quality indicator is a mandatory element of this project. Figure 2 of Appendix
1 has a flow chart that represents the procedure implemented to accomplish the rapid
public notification of water quality.

When the results of a routine sampling exceed the water quality standard for
FEnteroccocus, PREQD notifies the beach administrators and USEPA vig an electronic
notification (e-mail). The general public are notified through PREQB's web page
and a Public Release Notification that the beach is not suitable for primary contact
recreation. Beach administrators are responsible for notifying the public when the
water quality standard is exceeded. This notification could be done by updating the
sign on the beach and hoisting the Yellow Flag when the water quality standard is
exceeded,

QAAP-BMPNF
Revision:
Page 7 of 165
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Notification is still in effect until resampling is carried out and PSPD personnel

compare analytical results to the water quality standard, to determine that it is no
longer exceeded and the beach is suitable for primary contact recreation. When the
water quality is no longer exceeded, PREQB notifies the beach administrators,
USEPA and the general public that the beach is suitable for primary contact

recreation.

This QAPP governs all the field and sampling activities that are performed for the
BMPNP according to the following tasks:

1.

Field Data Collection

WSD will perform the field sampling activities in order to obtain in-situ
measurement of physical parameters (temperature and pH), and collect water
samples for microbiological analysis across 36 beaches of frequent use in Puerto
Rico. Sampling will be performed accordingly to WSD Standard Operating
Procedures Surface Water Sampling (SOP-100). The field data will be obtained
from the 36 stations previously identified, in a frequency of every two weeks
throughout the year. As part of the Quality System Implementation of the WQA
Quality Management Plan (QMP), the QA Officers from the QA/QC Office
may perform on-site field technical audits of the field data collection processes.
These_are performed during the oversight of field sampling activities to

determine whether all field sampling activities are conducted in compliance with
the QA/QC established in this QAPP.

Sample and Data Analysis

PREQB ERLPR will analyze the microbiological parameter using the
corresponding Defined Substrate Technology (Enterolert). In addition, they will
provide the entire QA/QC documentation associated with the analysis. All
physical parameters that must be evaluated immediately before sample collection
will be done in the field by the technical personnel of the WSD. Data will be
used to determine compliance with the water quality; thereby, protecting the
human health by achieving the primary contact recreation use (swimming).

Data Verification and Quality Assessment

Sampling results along with all backup QA/QC documentation will be reviewed
and evaluated by the QAO. The QAO will verify and assess the quality of the
data in order to determine compliance with this QAPP. If deficiencies are

QAAP-BMPNP
Revision: 0
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detected during evaluation, these will be reported in written to the WQA
Manager so the appropriate corrective action, if necessary can be implemented.

4, Data Usage

The data trom the BMPNP will be used to verify the quality of the waters of 36
beaches along the coast of Puerto Rico, thereby protecting the human heaith by
achieving the primary contact recreation use.

The data will be evaluated in terms of precision, accuracy, representativeness,
comparability, completeness (PARCC), and sensitivity in order to support
environmental decisions. In general, at the field and laboratory level all
procedures must be followed as established by this QAPP, ensuring the quality
of the field and analytical data obtzined. This will include the data verification
and data quality assessment by the (QAO.

All data verified by the QAO and determined to have the quality required to be
acceptable, precise, accurate, and scientifically valid for their intended purpose
shall be available to the public to keep them informed on the water quality of
the beaches through a public release notification {See Appendix 2), thus
protecting the human health. In addition, it should be available for the use of the
PSPD. This data will be used to supplement the information in the Storage and
Retrieval (STORET) database. Al tield and bacteriological results will be stored
in PREQB database (Excel and Access) and will be provided to USEPA-CDX
program through a XLM format. These data will be useful to perform short and
long term trends analyses of water quality indicator (Enferococcrzsy in beaches.
Figure 3 of Appendix 1 illustrates the process of submitting monitoring and
notification data to USEPA database.

Monitoring Network Design and Rationale

BMPNP network will focus on continuous sampling activities, to provide essential
beach assessment data. This project will only involves aqueous environmental
samples. The network consists of monitoring stations located at 36 public beaches
along the coast of Puerto Rico’s Main Island (See Appendix 3).

To select the 36 beaches the following activities were carried out:

QAAP-BMPNP
Revigon: & .
Page % of 185
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1. Ewaluation of the Department of Natural and Environmental Resources
bathing zones inventory (20073, which consists of coastal areas of Puerto
Rico suitable for bathing and passive recreation that are classified as public
beaches by the Keglamento Nittmero 42 of the Puerto Rico Planning Board;
Inspection of the beaches to determine if they are suitable for recreation
activities;

3. Selection of the beaches based on frequency of use by local bathers and
tourists, nurber of users, public sanitation facilities, and location of pollution
sources {point and norn-point), as well as its accessibility and appropriateness
for bathing activities.

B

[n most of the beaches, the stations were located in the swimming designated area,
according to the Keglamento Niimero 4 All the monitoring stations have been located
strategically where bathers concentrate the most. The stations and locations are
representative of the overall water quality of the beach.

At each monitoring station all parameters required for this project will be collected,
Samples will be obtained directly from the surface of the water body by the WD,
according to the Standard Operating Procedure for Surface Water Sampling (SOP-
160}, PREQB ERLPR will pertorm the analysis of the water samples collected using
Defined Substrate Technology (Enterolert), accordingly to Standard Operating
Procedure Defined Substrate Technology (Enterolert), SOP 021

Monitoring Parameters and Frequency of Collection

The parameters to be monitored at each site are Enferococcus, pH, and temperature,
The frequency of collection will be every two weeks, throughout the year, since in
Puerto Rico, the season variability through the whole year is not significant and local
bathers and tourists visit the beaches frequently. Samples will be collected Monday
and Tuesday in the morning. However, in weeks where Monday is a holiday,
samples will be collected on Tuesday and Wednesday.

When the result of a routine sample exceeds the water quality standard, a re-
sampling is carried out one week from the day of exceedance (Monday or Tuesday).
1t should be pointed out that with the result of the routine sampling, PREQD notifies
the beach administrators and USEPA via an electronic notification (e-maily. The

U nveniaric de dreas para bafistas (Marzo 2007)
2 Reglamoentp de Zonificacidn de Pusrio Rico del 16 de septiembre de 1992, as amended as Reglamenio de
Calificacion de Puerto Rico del 11 de enero de 2069,

QAAP-BMPNYP
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general public are notified through PREQB’s web page and a Public Release
Notification that the beach is not suitable for primary contact recreation. Beach
administrators are responsible for notifying the public when the water quality
standard is exceeded. This notification could be done by updating the sign on the
beach and hoisting the Yellow Flag when the water quality standard is exceeded.

If result of the re-sampling also exceeds the water quality standard, PREQB notifies
the general public, beach administrators, and EPA as described in the paragraph
above. Notification is still in effect until a new sampling is carcied out and PSPD
personnel compare analytical results to the water quality standard, to determine that
it is no longer exceeded and the beach is suitable for primary contact recreation.
When the water quality is no lfonger exceeded, PREQD notifies the beach
administrators, USEPA and the general public that the beach is suitable for primary
contact recreation.

A sample will be collected in all stations as described in Appendix 3. Table 1
describes the analytical methods, parameters, and other relevant information, to be

done for each water sample.

Table 1: Parameters and Analytical Methads

Parameter

Sample MNo.
Matrix

Analytical
Method

Sample

Containgr .1
Preservative

: Physx;ai

Insit iF
samgple has o be

Holding Time

. ollected, 2 250 Analyze
T e, °C EQB SOP Mo, | “O 0% -
;:im rature, Ses Water 1092 PREQ 10 © mlL or mare N/A imimediately in
(Field) plastie or glass the field®,
conzainer will be
used.
In—site, i
sample has to be
fected, 2 250 Analyze
REQH SOP N, | 00
pH (Field) Sea Water 1,092 PREQ 116 o ml. or more N/A immediately in
plastic or glass the field®
container will be
used.
QAAP-BMPNP
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Sample No. Analytical . Sample . .
[ X . C T
araieter Matrix | Samples Method ontamner Preservative! Holding Time
Microbiological - - © Measured at the Iaboratory
Must arrived at
the laboratory
. within 6 hours of
DSl EﬁEc‘mlert 500 mlL PP e collection; Must
Enterococens Ses Water 336 PREQB ERLFR i Cool to < 6°C
SOP-071 bottle /sterile be processed
) within 2 hours of
arriving at the
[aboratory”
Notes:

PREQB SOP = Refers to the method number established in the Puerto Rico Environmental Quality Board Standard

Operations Procedures,

DST = Defined Substrate Technology

PP = Polypropylene

* Samples number caleunlation for physical parameters was computed using the following equation: {# beaches x #
satnples per sampling event x # weeks) + (¥ replicates per route x # weeks),
(36 beaches x t samiple per sampling event x 26 weeks) + ((1 replicates x 6 routes) x 26 weeks) = 936 + 156 = [,092
samples
For microbiological parameter, sample number calculation wes computed using the following equation: {(# beaches x #
samples per sampling event x # weeks), since duplicates are not collected,
{36 beaches x 1 sample per sampling event x 26 weeks) = 936

1 Sample preservation should be performed immediately upen sample collection.

2. Samnple should be analyzed within 2 heurs after receiving af the laboratory, as established in the Standard Method.

The tires listed are the maximun: that samples may be held before analysis and still be considered valid,
3. The term “snalyzed immediately™ usuaily means within 15 minutes or less of sample collection.

SCHEDULE OF T ASKS AND PRODUCTS

Samples will be collected every two weeks, throughout the whole year, starting on
November 2014. The scheduled of the tasks to be performed are described in Table
2.

CAAP-BMPNY
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Table 2: Project Schedule

wbuzmmm?ﬂgqm
» L O
Tasks HEHEBHEEEIEEE

SEP
| ocT

s o

All laboratory analyses
completed and submitted tothe | ¥ [ N f N | v [ A A A 7 AN A A

Data entry into Access Database | ¥ | N [ A | I~y [~ I~ 1 [~ |« o

eport

Data entry into STORET
through CDX A A

DATA QUALITY REQUIREMENTS AND ASSESSMENTS

Establishing Data Quality Objectives (DQOs) is the most important part of any
data collection activity, because it provides clear objectives and good planning. As
a result of this process, PREQDB will generate analytical results that will be used by
the PREQB WQA to determine if the results are in agreement with the action levels
cstablished at the Puerto Rico Water Quality Standards Regulation PRWQSR
(August, 2014); determine compliance with SB Class standards regarding
Enterocaccus (35 colonies/100 ml), pH (7.3-8.5 standard pH units) and temperature
(Not to exceed 32.2 °C). The (inality of this process is to protect the human health
by achieving the primnary contact recreation use; if not, release an immediate
notification to public about exceedance of any quality indicator. In addition, this
process will supplement USEPA Database (STORET).

Representativeness

Representativeness expresses the degree to which accurate and precise data
represents the characteristics of a population, the parameter variations at a sampling
point, a process condition, or an environmental condition. The representativeness of
the data will be assessed in three areas as follows:

1. the number of locations, matrices, and samples sufficient to accurately
depict site conditions;

QAAP-BMPNP
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2. the sampling procedures must be designed so that individual samples
accurately represent the condition of the matrix from which they were
collected; and,

3. the appropriateness of the measurement method used to the type of sample
obtained.

The monitoring approach and design for this project takes into consideration: the
frequency of use by local bathers and tourists; number of users; public sanitation
facilities; location of pollution sources (point and non-point}; and, the minimal
season variations regarding the environmental conditions that occur in Puerto Rico.
Due to the relative small size of the beachfronts, one sampling point at each bathing
zone fulfills the representativeness criteria,

Completeness

Completeness is a measure of the amount of valid data obtained from any
measurement system compared with the amount of data that was expected to be
obtained under correct and normal conditions. Completeness refers to the percentage
of samples, which are expected to be analyzed to achieve the completeness goal. For
this project completencss must be 90%.

To determine the completeness of the project, the following formula will be used:
%C = M x 100
T

where V = no. of planned measurements judged valid;
and, T = total no. of measurements.

Comparability

Comparability is a measure of confidence with which one data set can be compared
to another. In cthis project, it is ensured by using approved scientific methods and
close quality control monitoring; adherence to preservation procedures and
compliance with maximum holding times, and the use of consistent units for data
reporting.

OAAP-BMPNP
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Accuracy

Accuracy is the measure of confidence in a measurement. Quality control should
be conducted on each new lot of Enterclert. To assure the quality of laboratory
analysis for each lot of Enterolert, three sterile vessels filled with 100ml sterile water
will be inoculated with Fnterococcus faecium ATCC 35067 (fluorescenice), Serratia
marcescens (gram negative) ATCC 43862 (no fluorescence) and Aerococcus viridans
{gram positive} ATCC 10400 (no fluorescence). These controls will be prepared
freshly cultivating pure cultures received from manufacturers and preparing
dilutions for the test. As another control one blank (sterile) water sample will be
analyzed per route of samples received. Finally, at least one external reference
sample must be run per year.

Precision

Precision is the degree of agreement among repeated measurements. [t provides
information of uncertainty due to natural variation, sampling error, and analytical
error. Precision will be performed via duplicate counts, which will carried out once
for every sampling route and will be documented on a notebook. Duplicate counts
should be within 5% (same analyst) or 10% (multiple analysts). If these counts are
of f more than this amount, an investigation and appropriate corrective action should
be under taken.

Sensitivity
Sensitivity is the ability of the method or instrument to detect the target analytes at
the level of interest. The detection limits and acceptance criteria in 'Table 3 (Method =

amd Instrument Detection Limi€) must be achieved by the WSD and PREQB ERLPR:

Table 3: Method and Instrument Detection Limit

Parameter E Detection Limit ! Accuracy Goal i Precision Goal
R EE ARt AR :if"'f';'Ph?.si(Ial T
Temperature, “C Measurement Limit 0-80 °C +0.3°C £ .3°C
pH Measurement Limic 0-14 0.1 pH vnit 0.1 pH unit
SRR e Mikerobiologieal SR D e L
Duplicate counts £ 5% (same
Enterococcus } colony/100 ml. MN/A analyst) or 10% (multiple
analysts)
/A = Not Applicable

QAAP-BMPNP
Revision:
Page 15 of 165



JAPP for Beach Monitoring =nd Public Notification Program

SAMPLING PROCEDURES

‘The primary purpose of this sampling program is to determine the quality of the
water bodies, to protect the human health by achieving the primary contact
recreation use. In accordance with this purpose, PREQB identified 36 beaches that
will be sampled using a judgmental sampling design. PREQB pre-selected the
number of sampling stations, which were decumented using GPS coordinates as
established in Appendix 3. Basically, to establish the number of sampling stations,
the following criteria were considered: frequency of use by local bathers and tourists,
nurber of users, public sanitation facilities, and location of pollution sources (point
and non-point). On the water body, the samples will be collected against the current
{whenever possible). The sampling technicians must collect the samples at knee
high, as stated in SOP-100.  Nevertheless, in those beaches of high-energy
environmernts, sainples will be collected at ankle depth becanse it is safer and easier
for the sampler, as established in the National Beach Guidance and Required
Performance Criteria for Grants, 2014 Ed. If this is the case, it has to be documented
at the Feld Data Record and Chain of Custody.

One grab sample will be obtained per sampling station by the WSD. During the
sampling process, WSD personnel must follow 2ll of the quality requirements
established in Table 1 of this Plan and SOP-100 (See Appendix 4). Prior to collecting
any sample, the sampling personnel at each station must fill the Field Inspection
Form (See Figure 4 of Appendix 1), which docuiments general information at each
station such as: date, time, station identification, weather conditions, and sources of
contamination, among others. Then, personnel will proceed with sample collection.
This involves the measurernent of the field physical parameters first, followed by
the collection of the sample fraction to be analyzed for the micrebiological parameter
by the PREQDB ERLPR. All the field physical data at each monitoring station must
be documented in the Field Data Record Form (See Figure 5 of Appendix 1). For
each field route and sampling day, a replicate of the physical parameters
measurements must be taken every 5 readings for quality control purposes. In the
case that the route consists of less than 5 stations, the reading of a station must be
taken as a replicate.

After taking the physical parameter measurements, surface water samples will be
collected i a 500 ml PP bottle directly from the water body, at knee high; except
in high energy environments where they will be collected at ankle depth. Al the
samples collected during the field activities will be documented in the Chain of
Custody form (COC) and the sample container label in the collection order to

GAAP-BMPNP
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uniquely identify each sample (station number) and to keep track of the custody of
the samples from the time of their collection to the time of their delivery to the
faboratery. For the COC and samiples label to be used for this purposes refer to
Figures 6 and 7 of Appendix 1, respectively.

ANALYTICAL METHOD

Samples will be analyzed using Defined Substrate Technology (Enterolert). When
samples arrived at the PREQB ERLPR, the taboratory personnel must verify that
the amount and type of samples documented in the COC correspond to the samples
inside the sample coolers, and that the temperature inside the coolers is within the
target temperature of 6 °C or less. He/she must also ensure that the samples are
imimediately refrigerate or kept at the target temperature of 6 °C or less. Samples
must arrive at the laboratory within 6 hours of sample collection and must be
analyzed within two hours of receiving the sample at the laboratory.

Samiples must be analyzed following the procedure describe in the Defined Substrate
Technology-Enterolert method and PREQB ERLPR SOP 021 (See Appendix 6). In
addition, quality control checks must be carried out accordingly to analytical method
and PREQD ERLPR SOP 021, The personnel performing the bacteriological analysis
with Enterolert is an Environmental Microbiologist with more than 2 years of
experience.

SAMPLE HANDLING AND CUSTODY PROCEDURES

The COC is required to be completed during all the field sampling activities and
serve as physical evidence of sample collection and custody. This document, which
serves as a permanent record, must be completely filled with the following
information: sampling site or location; sampler’s name and signature; analytical test
required; sample number, matrix and preservative; date and time of collection; type
and amount of sample containers; amount and type of sample (1. e. grab sample);
and signatures of the personnel responsible for the samples custody, at each
sampling step.

To ensure that valid analysis results are obtained, proper handling of the samples
must be followed after collection. Careful and complete documentation at all stages
of sample collection process, including handling, storage, transportation, and

GAAP-BMPNP
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analysis, must be performed. Table 1 summarizes the Parameters and Analytical
Methods for field measurements and sample coliection at each project site.

Water samples will be collected by PREQB WSD personnel and remain under their
custody, or other PREQD personnel, until their transfer to an authorized PREQB
Environmental Laboratory personnel. The sample coolers must contain sufficient
ice to cool and maintain all the samples within < 6 °C, which is verified by the
laboratory personnel at the laboratory by measuring the ternperature of the Shipping
Container Temperature Blank.

Sample delivery to the laboratory will be coordinated so that sample holding times
are strictly fulfilled. The sample coolers will be delivered directly to the PREQRB !
ERL, no later than six (6) hours after sample collection. Adequate shipping
containers will be used to protect the sample, avoid breakage, and maintain proper
temperatures during shipping. Containers will be leak-proof, to aveid cross-
contamination and sample Joss during transportation.

H
i
i

Before the samples are accepted, the laboratory personnel will confirm that each
sample arrived in good condition. In addition, they will request a copy of the
completed COC form and will verify it to ensure that the samples are managed and
stored according to protocol,

Samples bottles will be labeled prior the time of the sample collection. All pertinent
sample information will be recorded on the label including: sampling site, date, time,
grab or composite, preservative, test requested, and sampler’s name. Field forms are
used to record the field data like field measurements that are taken by the sampling
personnel during the collection activities. The calibrations are recorded in the
calibration forms, as established in the respective SOPs (See Appendix 4).

All entries will be made in permanent and indelible ink. If errers are made when
writing in any of the field forms, they will be crossed out with a single line, dated
and signed with the initials of the person that making the correction.

CALIBRATION PROCEDURES AND PREVENTIVE
MAINTENANCE

Prior to start the survey, PREQB WSD and ERLPR personnel will carefully examine ]
and test all sampling and analysis equipment required for the project. Any necessary
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calibration, maintenance, repairs, or adjustments are made to ensure that all
equipment are working properly.

PREQB ERLPR Instruments

The instruments will be calibrated and preventive maintenance will be performed in
accordance with PREQB ERLPR SOPs and the manufacturer’s instructions, as

surmmarized below.
Parameter Fnrerococcus Enteroceccus Fnterococcus Enrerococcus Frnterococcns
. aanti-tray Tncubator
Equipment Q s UY famp [ncubator Autoclave
sealer thermometer
Lamy
. P External
Maintenance External replacerment, .
o ) : cleaning; N/A Annually
activity cleantng. whern it
weekly,
darages.
Check weekly
the autoclave
. .. Diye test , )
Testing activity + ° N/A N/A N/A performance
monthly .
onge starting
operation.
I H Ternperature Check the
nspection .
_P(? N/A N/A reading, two N/A auteclave
actyvity .
times a day. weekly.
Check the
Calibration - 2 thmes 3 year; timing device
0 N/A N/A N/A yes e
activity every 6 months with a stop
watch quarterly
The corrector
factor of the
incubator must
be CI°C;
. reater replace
No celor 5 P
the thermometer.
observed
Acceptance cutside the The
] } N/A .0+ 05C thermometers N/A
criteria wells after dve
: must be labeled
fest . )
eformance with correction
a .
D factors and that
correction factors
should be applied
and record in the
togbook.
QAAP-BMPNP
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Parameter Enterococcus Enterococcus Enterococcus Enterococcus Fnterococcns
;ﬁl‘ﬁm | ERER ERLPR ERLPR ERLPR ERLPR

aly) . ‘ L q Al e
ERLPR SOP SOp-023 SOP-023 SOP-022 SOP-022 SOP-022

PREQB WSD Instruments

WSD will used HACH HQ40d or HQ30d pH meters to measure pH and temperature
parameters. The instruments will be calibrated and preventive maintenance will be
performed in accordance with PREQB WSD SOP for the Determination of the
Potential of Hydrogen (pH) and Temperature, SOP-110 (See Appendix 4) and the
manufacturer’s instructions, as summarized below.

Parameter pH and Temperatare

Equipment Hach H(Q30d or Hach HOQ40d

Maintenance activity As needed or required by the manufacturer,

Testing activity Prior to conduct the calibration,

Inspection activity Prior to conduct the calibration

Calibration activity Calibration is checked before and after using the equipment
Frequency Every day that the equipment is going to be used,
Acceptance criteria #3110

PREQB 507 FREGE S0P 110

Calibration will be carried out using buffer solutions with calibration points of 4.00,
700, and 18.00. Calibration readings {including buffer used, lot number, expiration
date, temperature and difference of instant reading) and calibration slope information
must be recorded in the pH Meter Calibration Verification form included as part of
SOP-11G in Appendix 4,

In case that the equipment fails to calibrate, two more calibrations will be performed
to corroborate procedures and account for extraordinary situations. If after three
consecutive calibrations the equipment fails to calibrate, it will be taken out for
repairs. Under no circumstances an instrument that fails to calibrate will be used in
the field. All equipment and instruments will be stored following the manufacturer
recommendations.

[t should be pointed out that, a final check of the calibration has to be carried out
using one buffer (4.00, 7.00 or 10.00 calibration point) after completing the
sampling route, to validate the performarce of the instrument. This data must be
documented in the pH Meter Calibration Verification form.
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INSPECTION AND ACCEPTANCE OF SUPPLIES AND
CONSUMABLES

PREQB ERLPR

The following list has PREQB ERLPR supplies that will use to carry out the
Enterolert analysis.

1. Enterolert dry media snap packs
2. Quality control bacteria straing

3. 100 mL sterile bottles
4

. 250 ml sterile bottles for quality control samples

When the supplies are received at PREQB ERLPR, technicians first inspect the box
where they arrived, to guarantee that ic is closed, sealed and labeled with the shipping
information. Then, they inspect that all materials are in good conditions, not broken,
sealed and with shrink-banded or tear-off labels. In addition, they verify that the
materials have not exceeded their expiration date. All supplies that do not comply
with acceptance criteria will not be used and will be discarded.

PREQB WSD

The only supplies that the WSD uses are pH buifers and storage solutions, Once
they are received at the WSD, technicians first inspect the box where they arrived,
to guarantee that it is closed, sealed and labeled with the shipping information.
Then, they inspect that all bottles are in good conditions, caps are not broken, and
the pH buffers and storage solutions have not excesded their expiration date. All

bottles of solutions that do not comply with acceptance criteria will not be use and
will be discarded.
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DOCUMENTATION, DATA REDUCTION AND
REPORTING

Documentation

Throughout the duration of the project, various forms will be filled out and
maintained so that documentation will be available to assist in the evaluation of the
information collected, assuring its reliability and accuracy. The project file will
contain the field observations form and survey reports, as well as quality assurance
forms that are required for documenting, including equipment performance and
activities of the WQD and laboratory personnel. Fieid and analytical site related
documents include the following:

- field forms

- chain of custody form

-« sample analytical test results

- QA/QC data

- calibration forms

- sample management documentation
- reference information (if any)

Data Reduction and Reporting

During each analytical procedure control samples are always analyzed. The report
prepared by PREOQB ERLPR analysts will contain the results of the samples and
control samples.  After the validation of the data, it will be entered into excel
spreadsheets and Access database, as well as USEPA STORET database. The data
will be available to USEPA Project Officer and USEPA QA Officer by e-mail, by
muail or any other available alternative, accordingly to BMPNP Work Plan.

Data Review, Verification, Validation, and Corrective Actions

All data generated at the field and laboratory level has to be reviewed and verified to
assess its quality and determine if it is acceptable, precise, accurate, and scientifically
valid to be useful for their intended purpose. This process is responsibility of field
technicians, laboratory personnel, and QAO. The following table summarizes the
process and personnel involve in it.
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Table 4: Review, Verification and Validation Process

Review/Verification/ Deserintio [ntermal/ Hesponsible for
Validation Input eseHiphions Exterral Verification/Validation
Fore will be internally reviewed upon
completion and verified against field logs.
Provides sampling dates and time, WSD, PREQB
Chain of Custod identification of the field sampler, Internal/ ERLPR, PREGH
srosty veritication of sample 1D, analvtical External QAO, PREGE
methods requested, QC sample
information, and all sample transference
informaticn.
Field forms will be reviewed for aconvacy
ang completeness and place in project file,
The field forms detailing site activities and
Field For observations so that an accuraiz sccount Internal WsD, PREQE
! s of field procedures can be reconstructed. QAQ, PREQB
Some of these forms are Field Calibration
Forms, Field Inspection Form and Field
Data Record,
Evaluate whether sampling procedures
d wit 1 i £
Sampling Procedures were followe Wi.h respect 1o e(?‘“? mei’_l Internal QAG, PREQB
and proper sampling support using audit
and sampling reports,
All aboratory data will be varified by the
laboratory performing the analysis for
completeness and technical accuracy.
They must provide a data package’. Internat QAQ, PREQB
Laboratory Data Subsequently, the data will be validated External ERLPR, PREQEB
for completeness, compliance, and
usability in order to ensure that all
analytical procedures were followed.
All planning documents will be available
QATP to reviewers to allow reconciliation with Internal QAQ, PREQB
planned activities and objectives,
Reports used to validate corapliance of
Audit Reports field sampling, handling and analysis Iriternal GAO, PREGE
activities with the QAPP.
T s specifos samies e, | el | PRLER PREQB
Data Narrati ) ' = ’ AOQ, PREGE
ata Narmative anatytical methods employed, all External 2 2
deviations from methods and their impact,
Detection Limits ar . . , Intetnal ERLPR, PREQB
I the .
Quantitation Limigs | ¢7ieved as outlined in the QAPP Fxternal QAOQ, PREQE
QAAP-BMPNF
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Review/Verification/ Descriptions Internal/ Responsible for
Validation Input SCHp External Verification/Validation
, . WSD, PREQD
Methods gg‘;’;‘z j"gf‘*‘;;ﬁfg“z;m‘m of the Internal ERLPR, PREQB
ping ysbs. Q80, PREOB

"This includes: Chein of Custody, Analytical Results (samples and controls), and Precision,

Review

Water sampling technicians has to review field data to ensure that: monitoring was
performed in accordance with this QAPP and WSD SOPs; instruments calibration
verification was performed in accordance with WSD SOPs; sample was properly
preserved; field QC replicates were measured; and chain of custody was fill out
properly. lu addition, they must record any deviation from the QAPP and/or SOPs
in the field documents.

Qn the other hand, PREQB ERLPR personnel must review chain of custody and
laboratory data to ensure that: samples were stored properly; holding time limits
were met; there is no errors regarding calculations, as well as with respect to data
entry and transcription; laboratory QC samples were analyzed in accordance with
this QAPP. They must record any deviation from the QAPP and/or SOPs.

Verification

WSD personnel must evaluate that data complies with SOPs specifications and that
the reporting units are use appropriately. On the other hand, PREQB ERLPR must
evaluate analytical data accordingly to the specifications of the method. This must
include: checking dilution factors and appropriate reporting units, among others.
Any deviation from specifications must be documented. [t is presumed that the
signature of supervisor(s)/Laboratory Manager in the analytical results report certify
that the verification process of data was conducted and complies with method
specification.

CQuality Assessment and Verification

The QAO will review and assess the quality of the duta to determine that it is
acceptable, precise, accurate, scientificaily valid to be useful for their intended
purpose, and whether or not data met guality objectives established for the project
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in this QAPP. The QAO will use the results of this review and verification process
to identify data for which Quality Control requirements were not satistied (See Table
5. He/she will report in written on the results of this process and certify that the
datz was generated in compliance with QA/QC requirements established in this
document. In addition, the QAO will discuss how limitations on the data will be
reported to the data users.

In addition, the QAQO will evaluate the field data along with the analytical data using
the procedures established in the SOP-132, Feld Sampling and Laboratory Data
Validation (See Appendix 5) and will generate a final report. The {inal report will
identify raw data of questionable and unacceptable quality, as well as data that may
have to be eliminated during validation. The documentation that will be reviewed
are:

- Field

o Chain of Custody, calibration formns, Field Inspection Form, Fleld Data
Record, sudit reports (if any), and any other document generated {rom
field sampling procedures

- Laboratory

o Analytical results and precision and accuracy data of the analysis. In
addition, any narrative summarizing any discrepancy or deviation,
including information on any corrective actions implemented, generated
by the Laboratory.
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Table 5: Quality Controls
Field GC Frequency of Corrective
DO . ) Acceptance Criteria )
Q Check Coallection P Action(s)
Field: pH Measurement
For every tield rout )
Y ) ¢ > Verbal briefing.
and sampling day, a
. ) > Correct the
replicate will be taken ]
. practice
for every 5 readings. i . )
Difference between immediately.
.. . In the case that the ) .
Precision Replicate ] two readings must | > Corrective
route consist of less . )
) be +0,10, Action Notice,
than 5 stations, the i
. ‘ if severe
reading of a station o
) violations
will be taker: as a
. naged,
replicate,
+0.10 for every
g . . . buffer used; > Memorandum
Cafibration | Before taking the - o ;
et . i Internal calibration ot Corrective
Verification | s/fo measurermnents e . .
slope: -39 mV/pH, Action MNotice
85-115% at 25°C “
Final » Memorandum
Accuracy 0L After finishin .
’ Calibration samplin actiffiti +0.10 ar Corrective
; . [k
__verification ) pPHog . Action Notice
Shippin,
C EE iinég One oole » Memorandum
on r I COOET, per .
_ e . pe Less or equal to 6°C or Corrective
Temperature | day of sampling. , )
Action Notice
Blank
> Flagg
Data Qualit , ) . uestionable
Quality Every time the quality | Data collection q
) Assessment ) data
Representativeness of the field data is adhered to feld
and . »  Memorandum
- . assessed and verified. | procedores ]
Veriftcation or Corrective
Action Notice
Procedurey at the
i > Fagg
. field comply with .
Data Quality . . . questionable
A ssessment Every time the quality | requirements data
Comparability o of the field data is established in this
and , o > Memornndum
_ . assessed and verified. | QAPP (calibration, \ .
Verification . . or Corrective
holding time, . .
) . Action Notice
reporting units)
Data Quuality | Depends on the
Q g (3 o > Memorandum
Assessment | number of fr-sifu Greater or equal to .
Completeness o or Corrective
ancd measurerents S0%. . .
o s Action Notice
Verification | performed.
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Field QC Frequency of Corrective
jhI i Acceptance Criteria ]
N Checlke Collection P Action(s)
Dara Qualit . . . . .
Quaity Every titne the quality | Dimensions being > Memorandum
e Assessment : . ) ’ o , .
Sensitivity of the field data is measured fit inside or Corrective
and ) . X
: . assessed and vertfied. | Table 3 ranges Action Notice
Verification
- “Laboratory: Defined Substrate Technology - Enterolet . R
> Perform a third
party count.
> b third party
exceeds
Duplicate counts + acceptance
.. Duplicate Onee per sampling 5% same analyst criteria,
Precision . e
coumnts route 10% multiple identify and
analysts resolve the
analytical
probiem before
making further
analyses,
» Hdentify and
resclve the
No contamination analytical
Blank One per route i
present problera before
making
- analyses,
Enterococcus
Accaracy Faccuny,
7 > I controls
. fluorescence, o b
Control . ) indicate
For each lot, hefore Serratia marcescens L
Cultures wine 2 colture (gram - no cantarmination,
(Positive and | ng . 5 ) reject lot of the
. medium of it fluorescence;
Negative) » culture
Aeracoceus viridans ,
mmedium,
{gram +¥ no
fluorescence
. > Fla
. . . Analysis adhered to gg‘
Drata Quality | Every time the quality questionable
4 . © | method and S0Ps
, Assessment | of the analytical data A data;
Representativeness . procedures; data
and is assessed and rneet aualit Memorandum
Verification | verified, Aty or Corrective

objectives control

Action Notice
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Fieid QC Frequency of ) Corrective
DGR Acceptance Criteri )
Q Check Collection prance frtena Action(s)
Analytical
rocedures were
p res Flagg
Dhata Qualit followed as uestionable
Assessmmf Every time analytical | established in this gaf;a‘ o
Comiparability i data is revised, QAPP, method ’
and . . Memorandum
. ) werified, and validated | reference and SOPs .
Verification 0 or Corrective
{calibration, ) )
L Action Motice
holding time,
reporting units)
Memorandum
or Corrective
Action Notice
At iy to PREQB-
Pata Qﬁailg_y Depersds on the ° Q
Assessment {ireater or equal to ELRPR
Completeness nuiber of samples o .
and 90%. regarding
_ , analyzed.

Verification measures that
should be taken
to address
problems.

Data Quality | Bvery time th ality | Disnensions bein
Quality | Every tiime he quality irmensio . .g Memorandum
. Assessment | of the analytical data | measured fit inside .
Sensitivity ) ) or Corrective
art is assessed and Table 3 detection . .
. . . . Action Notice
Verification | verified. limit

Anomalies on data will be reported as needed in order to implement a corrective
action, if applicable. Corrective actions will be taken immediately after identifying
the problem. The QAO will identify the problem and will report them to the WQA
Manager, Sampling Division Chief, and/or Laboratory Manager. The manager will
designate a person to correct the problem. The designated person shall develop an
action plan, implement corrective measures, and document corrective processes and
results until the problems are eliminated. It should be noted thar, samples with
exceedances in the holding time must be discarded (not analyzed) and a re-sampling
must be carried out. Also, analysis out of the control limits should be evaluated by
the QQAO by the use of checklists and guidance’s and based on it and their
professional judgment a final determination will be made. [n the worst case, data
will be rejected and it should be necessary to carry out & re-sampling activity. The
WOA Manager or Laboratory Manager should inform in writing, the reasons for
exceedance of holding times. Table 6 includes the commonly kinds of assessments
and the corrective action responses.
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Table 6: Assessiment Findings and Corrective Action Responses

.
Mature of . Nature of Corrective hndivi ,B_dg(s}
Asgsessment T Deficiencies Individuz(s) Action Hesponse Receiving
' ype . Notified of Findings po Corrective Action
Diocumentstion Documentation
Response
gt - Correct the
. Yerbal briefing, SEMPE practice
Saraple collection Corrective Actinn persannel of the immediatel
during ficld OTTEELVE A PREQE WD 4
o Notice, if severe P «  Resporxl
activities . - WSD Chief via . . .
violations noted {orrective Action
WA Manager .
Notice
Memorandum or
ield 1Dz i o
Fie : Data review Mmlorf{g umm of BREQE WSD via Response to the
chain of custody, Corcective Action C ) )
. . the WQA Manager Corrective Action
Ficld forms Notice = )
Nuotice PREQB QAO
Fietd Saslin PREQB WSD Chief | Response of the Feld
\ t g Field Audit Report viz the WOA Audit Repore (if
Techutieal Audic .
Mansger applicable)
- M d
Labaratory Data: Validation Report g:::iiia; ;:;ioza
Dara Narrative, | P PREQB ERLPR ’ :
) Memorandum ) Response
Analytical . . Mauanager via WQA .
aethods, QA/QC Corrective Action Manager - Analytical
e ’ ’ Notice Documentation
data . .
- Certification
Micrabioh “ ggzrec:ize Action
Proficiency Test Corrective Action | Section Supervisor An iﬁ jz;;al PREQB ERLPR
Samgple Notice via PREQD FRLPR ey _ Manager
Docurnestation
Manager . .
- Certification

In order to guarantee a dynamic timeframe solving the problems and depending of
the severity of the issue under consideration, different communication pathways
should be implemented such as email communication, memeorandums, or Corrective
Actions Notices; and phone calls, among others. No matter the communication
pathway used, evidence of it should be documented at the electronic or physical file.

PERFORMANCE AND SYSTEMS AUDITS

The QAO shall conduct one technical performance audit of field and laboratory
activities and any other audit that may be necessary during the project period.
Findings will be revorted to the manager of the area under audit, with a copy to the
manager of the other areas that are part of the project. The manager is responsible
for canalizing the report to the appropriate division for the corresponding action.
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QUALITY ASSURANCE REPORTS

The PREQB QAQ is responsible of informing the WQA Manager on the QA status
of the project and of any QA needs within the project. In addition, the QAQ is also
responsible for maintaining adequate communication with the PREQB Chief of the
WSD and PREQB ERLPR Manager. In addition to these routine communication
requirements, Table 7 includes the different QA Management Reports that are
generated. It is important to emphasize that as required for Environmental Programs
by the EPA Quality Manual for Environmental Programs (CIO 2105-P-01-0,
formerly EPA Order 5360A1), a Quality Assurance Annual Report and Work Plan
(QAARWP) will be prepared and submitted to the WQA and the USEPA QA
Manager within 30 days from the completion of the fiscal year. This report will be
prepared in accordance with requirements established in the Environmental
Programs in the EPA Quality Manual for Environmental Programs for Agencies
funded by the EPA, which require the following components:

- QA Annual Report:

o

Quality Management Resources
Trainings

0o

o

Management Accomplishiments
o Management Assessments of the Approved Quality System

- Work Plan (for next fiscal year):

o Quality Management Resources
o Activities

In addition, this report contain, without being limited to, the following information:

- Status of the QA project plan;

- Significant QA problerus, corrective actions undertaken, progress, needs,
plans, and recommendations;

-« Surmmmary of QA/QC activities complete during the previous fiscal year:

o Results of the system audits, technical assessments and managerment
assessment.

o Summary of Technical assistance given on systematic planning;

QAAP-BMPNP
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o Summary of activities related to analytical data review, quality
assessment and verification, including the evaluation of data accuracy,
precision, completeness, representativeness, and comparability;

o Summary of QA related training and activities;

o Innovative Quality Management Practices developed and used in
planning, implementing, or assessing the Quality Systemy

- Other information requested by management; and

-~ List and description of anticipated mayor QA/QC activities expected during
the next vear {e. g. QA/QC training; document review and revision;
analytical data quality assessments; and management and technica]

assessments of participants of the Quality System).

Copies of this report will be provided to the PREQB WQA Manager, project officer,
and the USEPA QA Manager.

Table 7: QA Management Reports

Perzon(s) Responsible for

Type of Report Frequency Report, Preparation Report Recipient(s)
- PREQB QAO N
jeld C : : PP
Field Change Reguest Az needed - PREQB WSD JAPP Hecipients
. As needed or as - QA Officer .
; APP [ £
CQAPP reviews requested . PREQB WSD Q ecipients
Laboratory Results, Data One/ after analysis of
Narrative and Quality samples and laboratory | PREQB ERLPR Manager PREGE QAOQ
Dinta checks
Oz?sf iaftler t.he}a;ziy%‘,icai - WQA Manager
Data Validation Report | ©0 PUySiesl At is PREQE QAQ - PREQB Project
recefved from the Officer
laborarery and WSIL ’
Onef after field sampling . - .
P 3 Wsh G At
Field Audit Report audit sciivity is PREQE QAO REQE WD) Chief via
WOA Manager
performed
. . - WOQA Manager
Fiual Project Status QA |\ 0/ in a year basis PREGB QAO . PREQB Project
Report Officer

SPECIAL TRAINING NEEDS / CERTIFICATION

It will be required that the PREQB WSD personnel have updated the course of the
40 hours of Health and Safety, as well as the First Aid craining. No specific training
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is required for this project. The sampling team has been conducting water related
research for over ten (10) years and all members are very experienced in this matter.
The QAO performing the field technical audits must have the educational
requirements and working experience established by the PREQB for their Job
positions. It is essential that the QAQO participated in classroom training courses,
on-the-job basic trainings, and working knowledge in at least the following subjects:
basic quality-related concepts and terms; quality systems; chemistry for
environmental professionals; sampling designs to Support QAPP; chemical audits;
environmental ficld sampling technics; contarninant free and certified sample
containers; environmental media sampling; groundwater investigation and sampling
procedures; sampling equipment selection; use, cleaning, and decontamination
procedures; ficld sampling methods; water quality monitoring equipment; field
monitoring  equipment; and USEPA  protocols for conducing field audits.
Continuous education and training in the above subject, or any other area required
to expand and improve the QA/QC and field sampling activities knowledge of the
auditor, through internet-based training courses; in-house classroom and on-the-job
training; and self-study is highly recommended. Finally, he/she must be familiar
with the Agency QA regulations and current guidance docurments.

For performing the review, quality assessment, and verification of analytical data, it
is necessary that the QAQO have a background in Science and strong knowledge on
laboratory and analytical procedures. The person has to be capable of understand
the analytical methods and interpret the analytical data. 1t is essential that che person
be related with Quality concepts.  Also, is better if the person has a previous
experience working at an analytical laboratory.

Laboratory analysts are well trained and experienced in the laboratory’s analytical
methods. Analysts will be those who are dedicated exclusively to perform analyses
oni environmental water samples. Laboratory accreditation or certification is not
required for participating in this study. However, a Proficiency Test (PT) by each
analyst must be run once a year, if PT are not run, a Demonstration of Capability
(DOC) should be done by each analyst. The results should be documented,

Nevertheless, before starting any task, all personnel of the laboratory and WSD
participating in the study will be retrained on the procedures to be carvied out, the
equipment to be used, and the safety meuasures to be taken to avoid any accident.
In addition, the QAPP will be discussed with the personnel that will participate in
the project.
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i Acting Managsy . ; . .
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Crveralt Project Mannger
{
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QA Officer Chief Chief
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Figure 1: Organization Chart
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b, San Joss industrisl Park
Ave Ponte de Ladn 1275
San Juan, PROMUZS.2E04

Environmental Quality Board |Sec. #
Water Sampling Division

Sampling site:

Date: Time: By:
Grab Comg. Preservative
Test Reguired:

Figure 7: Bottle Identification Label
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Appendix 2: Public Release
Notification Example
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JLUNTA 138 CALIDAD AMBIENTAL
FHTADD LIBRE ASorabo i PUlssg oD

PRESS RELEASE
tice of No iance with Water Quality Parameter for _ #  Heaches

The Water Quality Area of the Environmental Quality Board (EQB) reported that the
following beaches exceeded bacteriological parameter in samples takenthe  day of
After being subjected to the appropriate test in Environmental Research Laboratory of
the EQB the following beaches exceeded the parameter:

“Under the Federal Beaches Environmental Assessment and Coastal Health Act of 2000,
the EQB has implemented the Beaches Monitoring Program and Public Notification
[(PMPNT)}, which aims to reduce the risk of developing diseases to bathers exposed to
the bacteriological pathogens. Qur main recommendation is that swiminers should
avoid primary contact with these bodies of water, because the pathogenic organisms
(enterococci] can cause tliseases in the skin, eyes, nose, throat and gastrointestinal
system ", said the president of the JCA, attorniey Laura M, Vélez Vélez.

Other essential advice offered by the expert staff of the EQFE is that after continuous rain
events it is not recommended that you come in contact with water bodies untii the end
of twenty-four {24} hours period after these have been finalized. Moreover, (ltizens
should avoid bathing in areas of the beaches that are near the mouths of rivers and
streams.

"For more information please visit the website (http:/ /www.jca.gobierno.pr/} where
you can see the map with the location of the sampling stations and status of compliance
with water quality standards,” stated the president of the EQB.

Contact:

Sara M. Justice Doll .
Manager of Communications and Education atthe JCA ™
787 552 8150
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Appendix 3: Beaches and Monitoring
Stations Location
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Beaches and Monitoring Stations Location

Beach Name Location AUID Classification Station ITY and Location Coordinates

 Routcl:Dorado-Loiza

Bolncario Ml [Road PRGG3 Ie | T atthe omofthe
“Molo” Morales or PR-697, Costas de PRNCOS 5B RW-18 Iministration buildi
Sardinera Qro, Dorado administrtion butlding,

18°28728.90™ | 66°16°51.217

Balnearo El Muflioz Rivera Ave., At the front of the
. Stop &, Puerta de PREC12 SB RW-20A | showers and lifeguard | 18°28°02.05” | 66°05°23.85”
Hscambrén . .
Tierra, San Juan stand.

Ashford Ave., west * - At the conte éfﬂ«
Playita del Condado to El Condado Plaza PRCI13 5B RW-26 € center oLibe
Hotel, San Juan

hathers ares. 189277°40.07" | 66°04756.67

Gen tton

Isla Verﬁe Ave, Jasé At the center of the
Playa Bl Alambique | M. Tartak Street, PREC14 SB RW-28 18926'38.73" | 66°01719.74”
bathers area,
Bal fay: REC. iers
Vacia Talega Road PR-187, Lofza | PRECIS SB Rw-g | Atthecenterofthe oo cisn 9o | 65054722.43"
hathers area.
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Beach Name

Location

AUID

Classification

Station ID and Location

Coordinates

_Route 2: Arroyo -

Lagquille

Balnearioc Punta
Guilarte

Road PR-3 Km 126,

Arroyvo

PRSC32

SB

RW-7

At the center of the
bathers area

17°57743.357

66°02724.007

Ba}ﬁeamo de Paiﬁx}as e

. Attﬁeceﬁteroft&e:‘-”'. i

17558726317

65°59°20,33

Playa Guayanés

Fl! Ancla Beach

Hetel, Yabucoa

PREC28C

SB

At the center of the
bathers area.

18°037°45.707

65046709 1

Balncamo Ptmta
‘ Sannago

[ RodPRIKmRA | gy | 5

At the ceriter of the.
a&hcrs arca.

1890930207 |

165°45718.67"

Tropical Beach

TRoad PR3
{confluence of Rio

Blanco and Rio

Santiago), Naguabo

PREC25

sB

RW-31

At the center of the
bathers area.

18°11712.94"

65°43°33 48"

e s - Road PR-195 Km 4.8 .
Balnezmo SevezaSeas “Lag Croabas; Fajardo -

PRECIS |

‘g‘;i fSB]]*F-

| RW2

: ‘:,'_At the center of the

" bathers ared

| 18922709.367

65°38°09.86”

Playa Azuol

Luquillo Beach

Boulevard (east of

PRECIS

SB

RW-32

At the center of the
hathers arca

18°22°54.727

65°43°06.45"

BalnearioLa oo

Monserrate RoaéPR‘:i»L“qﬁf‘

town), Luquillo

RW-1A |

 Infrontofthe.
" | administration building.

1823°08.137

654396.1"

. Iiouie}iiz' iﬁ;as—

Salinas

Playita Rosada

Camino de los

Guavacanes, Lajas

PRSC41B2

SB

RW-23

In the poal.

17°58718.18"

66°01753.40°

Playa Santa - /.

"1 Road PR:325 Final,
e Pr0v1den01a Guamca

- ARELA building. -

At the center ofthe' | ...

bathers area, in front of "5} .:_':1'_'7‘_’_5' 6 1575’

66°57°18.71”
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Beach Name Location AUID Classification Station ID and Location Coordinates
Road PR-333Km 2.6 At the center of the
Cafia Gorda Cafia Gorda Ward, PRSC40 SB RW-9 o C 178770911 | 66°53704.42"
Guinica bathers area.

Playa Jauca

Road PR-1 P
Jaueca 6 Street, Santa

Isabel

celas

PRSC34

At the center of the
bathers area.

17°57°35.60" | 66°22713.50"

Playa ei Combate

Road PR-3301 Fipal

West Side, Cabo
Rojo

PRSC43

17058729267

67°12°46.46”

Balneario de Boquerdn

Road-141, Poblado

PRWC43

SB

RW-13

At the cenfer of the

bathers area.

18°01°G8.99 | 67°10°20.087

Pla

Boquerdn, Cabo Rojo

Villa Lamela

Camino La Mela
Final, Cabo Rojo

PRWC44

RW-37

At the center of the

bathers area.

18°03752.32" | 67°11'51.107
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Beach Name Location AU ID Classification Station ID and Location Coordinates
Route 5: Afiasco - Aguadilla
Balneario de Afiasco |
X Road PR-115 Km 5, At the center of the R . o113 .
or Balneario Tres Hatillo Ward, Afiasco PRWCA49 SB RW-15 bathors are. 18°17716,79" « §7°11738.12

Hermanos

i Road PR-115 Int. -

“Atthe denter of the

Balneario de Rincén |- CUPRWCS0 | SB | Rw.y | HINSCEMEIOUNE [ eenpinn 3an | 67015771627
. L e C&bl}&S R]I}COZ} g T R : A hathers area. S i o 4
Pico de Piedra Road PR-115 Km 21, PRWCS! S RW.22 Af the center of the 18I0 | 6TO12046. 76
Aguada bazhers area.
Road PR-458 Fmal"" '

Ralneario Crash Boat

B{}mq&m Ward,

o Aguadilla

L PRWCSZ |

CRWAE :At the center of the; o

bﬁihers area.

11827727607

67°00°49 507

Route: 6: Arecibo — Vega Alta

Muélle de Arecibo | Road PR-655,. | prncos | sB g,A‘f the centez Ofﬂl“ﬂ,}‘*1802‘8’&5,3&*‘1 66°42701.68"

s Arecibo s ‘bathersarea, - il 2 TET T TR ST ‘

Mar Chiquita Road PR-648, Manati | PRNCOS At the senter of the [8928°22.507 | 66°28°08.36"
bhathers area.

Balneario de Pu{zrm
Nuevg 7

“Road PRA692 Kim 12,
VegaBaja

| o |

. bathers area.

6623°56.56

Balneario Cem Goz"de
or Javier Calderdn
Nieveg

Foad PR-600, Cerro |

Cordo Ward, Vega
Alta

PRNCO7

SB RW-17

At the center of the
hathers area.

18928752.507

$56°20°26.367

AU = Agsessment Unit

5B = Coastal and estuarine waters designated for primary and secondary contact recreation, and propagation and preservation of desirable species including threatened or endangered
species, a5 defined in the PREQBW(QSR.

RW = Recreational Waters
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parameters, containers, and preservatives. In addition,
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Otto A, Osorio Nieves / was removed.

Stephenie M. Ayala Flores | o liem 14.2.& [nclusion of the sentence "Nevertheless,

in beaches of high-energy environments, collect the

1.0 March 2015

samples at ankle depth because it is safer”,

o Inclusion of tem 15101119, referring to transference
of samples to another authorized PREQB personnel.

o Figares 1, 2, 3, 4, and 5 of Appendix 1
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SOP TITLE

Standard Operating Procedure (SOP): Surface Water Sampling

APPLICABILITY

2.1, This SOP applies to the collection of aqueous samples from any surface,
coastal or estuarine water source as defined by the Puerto Rico Water

Quality Standards Regulation (PRWQSR).

PURPOSE

The duty of the Puerto Rico Environmental Quality Board (PREQB) - Water
Sampling Division (WSD) is to collect water samples to be analyzed for different
parameters in order to determine the quality of the water bodies; to assess any
impact of point and nonpoint pollution sources in these water bodies, and to detect

any violation to the PRWQSR.

3.1 This SOP is written primarily as specific instructions for the WSD
technical personnel, to facilitate their investigations and the generation of
the necessary environmental data, as well as the supporting
documentation, in all field surface water sampling events.

3.2 Data coilected will be included in the biannual report of the 305(b) project
or any other required environmental report. In addition, this data will be
uploaded into the Envirommental Protection Agency (EPA) Storage
Retrieval (STORET) Data Warehouse, and kept at the Plans and Special
Projects Division (PSPD); so it can be available for the use of the general

public and any state, local or federal government agency.

40
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In addition, the data collected may be used as reference by laboratories,
students, or any other person interested in the water quality of any

surface water bodies.

METHOD SUMMARY

41

Surface water sampling is an important tool to obtain data that will
facilitate the scientific analysis of the water quality.

This document will emphasize on the technigues, procedures, and
instrumentation that are used or required for surface water sampling.
Surface water sampling can be performed in natural or artificial water
sources, which include: creeks, rivers, lukes, beaches, estuaries, reservaoirs,

streams or channels, springs, irrigation systems, and drainage systems.

DEEINITIONS

51

52

53

Girab Sample: Is a simple sample collected at a point/place and specific time
period, usually shott time (seconds or minutes).

Composite Sample: s a sample in which multiple grab sample fractions are
collected from the same sampling location or station, and at different time
intervais, but that are physically combined and mixed into a single sample.
It is considered also a composite sample, the combination (into a single
sample) of multiple grab samples collected in different places.

Field Replicate: Two or more readings taken or collected immediately one
after another in the same place, to avoid variation in the results, This
applies to the field readings performed with instrumentation 77 sz, which

1s necessary to establish data precision.
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54 Field Duplicate or Triplicate: Independent samples that are collected as
close as possible from the same point in space and time for a given
parameter. These are samples that are collected from the same source,
stored in separate containers and analyzed independently. The integrity of
the sarnple handling is detennined through these samples.  Also, field
duplicates are collected to check reproducibility of laboratory and field
procedures.

55  Equipment/Rinse Blank: [t is a sample collected to ensure that the process

of decontamination of the equipment was performed adequately. The

equipment blank is collected before using any non-dedicated,
decontaminated, and reusable saropling equipment to collect the samples
to be analyzed for the parameters established for a project, and by pouring
analyte free water provided by the laboratory over the equipment and
collecting this rinse water directly into the sample container. The container
muist be equal to the one required and used for the rest of the samples
based upon the parameter for which the sample will be analyzed. Handling
of this sample has fo be performed in the same way as the samples to be

collected.  This sample has to be identified as FEquipment Blank and

submitted to the laboratory with the rest of the samples for analysis.

56  Trip Blank: This is a sample prepared by the laboratory with analyte-free

medium. if the sample to be collected 1is saline, the trip blank should be
of saline water. This sample must be transported from the laboratory to
the sampling site and returned to the laboratory. This sarnple should be
collected only when samples for the analysis of volatile organic compounds

(VOCs) are collected. It is transported in all coolers along with the samples
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to be collected for the analysis of VOCs, as it aims to document any
changes in pressure, temperature, and contamination during the process of
preservation and transportation of samples. Since it is the first sample to
be carried on the cooler, it must have to have the sequence number
previous to the one of the samples collected in the field. This sample
cannot be opened. In addition, any reagent cannot be added to the sample,
nor it can be transferred to another container. The sample has to be
documented on the Chain of Custody, and it has to be transported and
delivered to the laboratory for its analysis when delivering all samples.
Filter Blank: A filter is used from the same batch of filters used for
Chlorophyll “A” parameter. The same amount of milliliters required for
the parameter is filtered using analyte-free water, provided by the
laboratory. Handling of this sampie has to be performed in the same way
as the samples for this parameter.

Field Blank: It is a sample used to evaluate the potential of an
environmental contaminant not associated with the sampling. Also, this
blank is collected to check for cross-contamination during sample
collection, preservation, and shipment; as well as to check the sample
containers and preservatives. The blank can be prepared in two ways,
namely: 1) in the field, using water supplied by the laboratory, fill a
container with the same volume and specifications of the parameter that
will be analyzed; 2) the laboratory could give you the bottles ready to be
used in the field. In both cases after reaching the study area, identify a
place near the sampling point where you have visual contact with the

container. The container is kept open for the duration of the sampling.

Page: 7 of
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After the sampling process is finished, preserve the sample following the
parameter specifications, close the bottle, and submitted it to the
laboratory along with the sampies collected,

5.9 Shipping Container Temperature Blank: "This blank is not a sample. It is
a bottle identified as “Termp”, which serves as a control for the laboratory
that receives the samples collected to document the temperature at which
the samples have been preserved and transported. The bottle is placed next
to the samples collected in the field that require 4 preservation temperature
equal or less than 6°C.

5.10  Giobal Positioning Svstemn (GPS): It is the instrument to be used for taking
the coordinates of the place/point in which the samples are collected.

511 Quality Assurance Project Plan (QAPP) — Is the docuinent that describes
in detzgil the technical activities to be implemented ro ensure that the
results of the work carried out meet the established performance criteria.

5.12  Health and Safety Plan: The set of procedures and technical processes, as
well as the persons responsible, of ensuring the compliance with the
accupational health and safety levels required, minimizing the risks related

to work

6. HEALTH AND SAFETY CONSIDERATIONS

6.1  Always consider the weather conditions.

6.2 Handle carefully the glass bottles and the chemical reagents (acids and
bases} used for sample preservation.

6.3 Always use latex gloves. The gloves not only protect the field technician,

they also avoid samples cross contamination,
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6.4 Do not use the ice cooler to store food or beverages, to avoid cross
contamination of the samples and contamination of the food or beverage
with any contaminant or chemical reagents (acids or bases) used for sample
preservation, which may lead to injury.

6.5  Always wear a lifejacket when collecting samples from a boat.

6.6 A fire extinguisher must be carried in the boat at all times.

PRECAUTIONS

7.1. Comply with the requirements and specifications of the container
according with the parameter (glass, plastic, amber) and ensure that ail the
containers are clean (Refer to the QAPP of the project).

7.2.  Always decontaminate the equipment before and after using it. Refer to
section 16.0 of this SOP.

7.3, Always keep clean the ice coolers used to transport the samples. Refer to
SOP 131, Management and Maintenance of Coolers, Refrigerator, and Ice
Maker.

SPECIAL CONSIDERATIONS

8.1  The laboratory could analyze more than one parameter per container.

8.2  Bring additional bottles per parameter, if any is broken or contaminated,
or if you need to collect another sample for any suspicion of contamination.

83  Verify the proper operation of the field eguipment before leaving the
facility to collect the samples.

8.4 Remember to put the Shipping Container Temperature Blank in the ice

cooler, before leaving the facility to collect the samples.
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8.5  The technician shall use a pair of new gloves for every station and for
every process of sample preservation.

8.6  When sampling rivers and creeks, collect the samples against the current,
and start with the downstream sampling point or location first, and then
mave upstream until all the saumples are collected from the water body.

8.7  Before using the equipment for sampling {e.g. dipper, bucket, etc.}, rinse
it three times with water from the point where the samples are going to
be collected.

8.8  The volume and type of bottle will be given according to the requirement
in the methodology used by the laboratory.

8.9  Fill up to 90% of the volume of the bottles that will be preserved.

810 The containers of the samples for the analysis of VOCs and dissolved
oxygen must be filled entirety; bubbles or a void space inside the sample
container must be avoided.

811 The bottles used for oil and grease, bactericlogical and metal parameters
cannot be rinse, since the laboratory gives them a special wash.

812 When establishing the work schedule, the holding tirne of the samples, as
specified at their respective method and QAPY, must be taken into account
50 it 15 not exceeded.

8.13 Bacteriological samples must be delivered to the laboratory within the
statutory waiting period of six (6) hours.

8.14  When collecting samples using a boat, approach slowly to the station that
is going to be sampled, to avoid turbulence,

815 The information collected and documented in the investigation and sample

collection process must be consistent across all data sheets. Always check
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the details, such as ID number, description of the stations, date, time, and
Jabels.

The information included in the Chain of Custody must be the same as
the specified on the labels and in all documents required for the specific

investigation and sampling process.

9. INTERFERENCES

9.1

9.2

8.3

94

The sampling success is directly related to the care taken when collecting
and handling the samples. This includes making sure that the required
field sampling documentation (1. e. Chain of Custody Sheets, Field
Inspection Form, etc.) is generated and completely filled with the required
information.

Always use the clean bottles provided by the laboratory and make sure
that they are the appropriate ones based upon the parameter for which the
samples are required to be analyzed.

Seal with paraffin paper the samples that have been preserved with acids
or bases.

Samples taken for organic parameters, such as VOCs, SVOUs, pesticides
and total hydrocarbons {TPH DRO and (GRO), should not be sealed with
wax paper, as the plastic interferes with the laboratory results. The caps
of the bottles used for these compounds must be of Teflon.

[0 not use any seal for the bacteriological parameters samples. The bottle
used is sterile and has a special lock that prevents liquid from entering or

leaving it.

40
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9.6 To reduce cross contamination, avold as much as possible, the handling
and transfer of samples to other containers. However, this must be
avoided. If an incident occurs that may increase the sample potential of
cross contamination, it must be documented in the Chain of Custody and
any other required decurment.

9.7 Never touch the inside of the lid and the bottle used to collect the sample.

9.8 To avoid cross contamination, the sampling technician must ensure that
the disposable latex gloves are replaced by a new pair after the collection
of samples in one station and before the collection of samples in the next
station.

9.9 Do not use dippers with metal components to collect samples which will
be analvzed for metals.

9.10 When taking samples for the analysis of organic components, do not use
dippers with plastic components,

9.11  If the investigation includes collecting sediment samples, the surface water
samples must be collected before the sediment samples of any specific
sampling point. Also, the samples should be collected starting with the
dowrnstreamn sampling point or location first, and then moving in an
upstrearn direction until all the samples are collected.

912 Once the samples are delivered to the laboratory, discard the ice used for

their preservation. Do not reuse it

10. STARE TRAINING

103 The technical staff should be trained in the use and handling of chemical

reagents, as well as the preservation of the samples with them.
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The rechnical staff must possess a license for use, handling and
rransportation of explosives, issued by the Police Department of Puerto
Rico, which authorizes the use, handling and {ransportation of chemical
reagents that are used to preserve the samples.

The technicians must be trained on the fileration process regarding
chlorophyll "A".

The technicians should be trained on the calibration, the use and
management of the field instruments for the readings of pH, dissolved
oxygen, salinity, conductivity, temperature, turbidity, and transparency,
as well as GPS.

[t is required that the technical employees have updated the course of the
40 hours HAZWOPER, as well as the First Aid training,

For the use of boats, the technician must have a navigation license, which

is issued by the Department of Natural and Envirorimental Resources.

11. EQUIPMENT AND MATERIALS

111

The following list includes the equipment and materials needed to carry

out the surface water sampling:

o Bottles (the necessary according to the parameters specify by the
Method for which samples are going to be taken and additional
containiers if a bottle is broken or contaminated)

e [ce cooler and Shipping Container Temperature Blank

o Distilled or deionized water, sufficient to decontaminate the sampling

equipment

40
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* pH indictor or Litmus paper

o (GPS
o WWatch
e Funnel

e Paraffin paper

¢ Absorbent paper

¢ Disposable pipettes

e Sampling equipment (Kemunerer, bucket with rope, and dipper, among
others)

e Instruments to measure the field physical parameters

o Waterproof marker

e Chemical reagents to preserve the samples

o Disposable Jatex gloves

s Safety spectacles

e  First Aid kit

= Safety boots

» Rubber or Wellington boots

o Spill control equipment for acids and bases
s Camera

e Navigarion equipment (Refer to SOP 130}

o Data compilation shects

e Plastic bags to dispose of the solid waste generated during sampling
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17. PARAMETERS, CONTAINERS, AND PRESERVATIVES

12.1 Refer to the section of the specific QAPP and sfor Method with respect to

the parameters, containers, and preservatives.

13, TYPES OF SAMPLES

13.1

132

‘There are two basic forms for the collection of samples: simple or grab and

composite.

A grab sammple is a single sample collected at a specific point and period of

time interval. Therefore, it represents a “snapshot™ in time and space of

the sice.

13.2.%

132.2

Discrete grab samples are tzken at a selected location, depth, and
time.

Depth-integrated grab samples are collected over a predetermined
part or the entire depth of a water column, at a selected location

and time in a given body of water.

13.2.3 When a source is known to vary with time, grab samples collected

at suitable intervals and analyzed separately can document the
extent, frequency, and duration of these variations. When the
source comiposition varies in space (i.e., from location to location)
rather than time, collect samples from appropriate locations that
will meet the objectives of the study {for example, upstream and

downstream from a point source, etc.).

133 A composite sample is obtained from the physical combination of multiple

prab samples collected at the same place and at different periods of time.
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Also, a composite sample is obtained from the combination (in a single

sample) of multiple grab samples collected at different places.

13.3.1 Composite samples can be obtained by combining portions of
multiple grab samples or by using speciaily designed automatic
sampling devices.

13.3.2 Sequential (time) composite samples are collected by using
continuous, constant sampie pumping or by mixing equal water
volumes collected at regular time intervals.

13.3.3 Flow-proportional composites are coliected by continuous pumping
at a rate proportional to the flow, by mixing equai volumes of water
collected at time intervals that are inversely proportional to the
volume of flow, or by mixing volumes of wat.er proportional to the
flow collected during or at regular time intervals.

13.3.4 Use composite samples only to determine parameters that can be
identified and that remain unchanged during the collection,

preservation and storage of samples.

14. PROCEDURE FOR SURFACE WATER SAMPLING COLLECTION

14.1  Before Collecting the Sample
14.1.1 Locate the station
14.1.1.1  The location of the sampling station can be preselected in
the QAPP. Be aware about the purpose of the project
and the sampling.
14.1.1.1.1 Identify and observe the characteristics of the

point where the samples will be collected.
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Record the information in the Field Inspection
Form (See Figure 2 of Appendix 1).
141.1.2  Nevertheless, if an emergency occurs, you have to select
the point where the samples will be collected.

14.1.1.2.1  Select a convenient, accessible, practical, and
safe place for both the technicians and the
equipment.

141.1.2.2  Consider the weather conditions. Record the
observations in the Field Inspection Form
and any other documents that apply.

141123 Identify and observe the characteristics of
the point where the samples will be collected.
Set the sampling point where the stream is as
homogeneous as possible. Collect the sample
in the point that is more representative for
the study.

141.1.24  Sometimes, convenience or accessibility
becomes secondary to the representativeness
of the sample; therefore, take all safety
measures.

141.1.25  Identify the factors that could affect the
outcome of the samples, such as: tributaries
near the point where you will collect the

sample, authorized and unauthorized
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discharges, industries and mouths of water
bodies, among others.
14.1.1.2.6 Describe the point at which the samples will
be collected.  Establish reference points,
including diagrams and maps to locate it.
14.1.1.2.7  Take coordinates with a GPS (Refer to SOP
120). Record the coordinates in the sheet
identified as Notas de Campo - GFPS (See
Figure 1 of Appendix 1).
141.1.2.8  Document your observations in the Field
Inspection Form and Chain of Custody (See
Figures 2 and 3 of Appendix 1 of this SOP).
14.1.2 Determine the type of sample to be collected (grab, composite or
both). This information is included in the specific QAPP and
Method of the project. Similarly, select the sampling method to be
employed (direct method [grab sample] or Kemimerer, among
others).
14.1.3 If you collect a composite sample:
14.1.3.1 Select a wide-mouth container with lid (alpha bottle), with
sufficient capacity to coliect the volume that will be
generated from the collection of grab samples.
14.1.3.2 The container must be clean and must be rinsed with water
from the point where the grab samples will be collected.
14.1.3.3 Set the number of grab samples to be collected and the time

interval between them.
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141.3.4 If a composite sample is collected in a colummn, coliect the
samples from top to bottom in the column of water.

14.1.3.5 As you collect the grab samples, pour each one in the
selected container to combine them (mix). Once completed
the collection of grab samples, cover the receptor container
and shake it to homozenize the sample.

14.1.3.6 Pour the sample, using a funnel, in the container labeled
and  preserve according to the specifications for the
parameter.

14.2  Surface Water Sampling in Rivers, Creeks, Channels, and Beaches

14.2.1 Previously, label the sample bottles as described in section 15 of
this SOP. In addition, complete the following information of the
Chain of Custady, as described in section 15.10 of this SOF: Survey,
sampling  Site, Technician (s) name and [nitials, Sampling
Intormation (1D, Description, QC, Seq. #, Type, Date), Volume and
Cuantity, Container, Matrix, and Analysis Requested.

14.2.2 1f the station location is unknown, locate the sampling point using
a GPS and record it in Notas de Campo sheet. If the station is part
of a water monitoring network, collect the sample and
measurement in the point established in the QAPP for the project.

14.2.3 Proceed to collect the samples.

14.24 To collect the samples you may use different instruments or
equiprment designed for this purpose. The choice of the equipment
depends on the characteristics that exist in the sampling point when

carrying out the investigation.
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Determine the equipment needed to collect the samples, such as:
Kemmerer or dipper, bucket (stainless steel or plastic), bottles of
different sizes and specifications, rope, etc.

This sampling equipment can be used in docks, bridges, piers or
when you want to establish a uniform distance tfrom the shore to
the sampling point in a river, channel, beach or discharge.
Whenever you use a dipper, 2 bucket or other non-disposable
sampling equipment, these must be decontaminated before and
after each station. Collect an Fguipment Blank before coliecting
samples and in between one station and another, to ensure that the
equipment is clean and does not affect the result of the analysis of
the samples.

Wear gloves and boots. The sampling technician must ensure that
the disposable latex gloves are replaced by a new pair after the
collection of samples iy one station and before the collection of
samples in the next station.

Record the sampling hour in all field documents (Chain of Custody,

Field [nspection Form, etc.).

14.2.10 1 your investigation includes more than one sampling point in the

same segment of a creek, channel or river, start to collect the
samples downstream of the water body and continue moving in an

upstream direction umtil all the samples are collected.

14.2.11 Enter the warter body in front of the wave or in front of the current,

as applicable.

40
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14.2.12 In bathing zones (beaches), samples must be collected at knee
depth. Nevertheless, in beaches of high-energy environments,
collect the samples at ankle depth because it is safer. Document
this event in the Chain of Custody.

14.2.13 Proceed to take the data of the field physical parameters required
for the investigation (pH, dissolved oxygen, etc.). Refer to the
respective SOPs for each parameter. Write down the data in the
Field Data Record (See Figure 4 of Appendix 1).

14.2.14 If sampling equipment (bucket, dipper) is needed to collect the
samples, before using the equipment, rinse it three times with the
water from the point where samples will be collected. Discard the
water far from the point where the sample is going to be collected.

14.2.15 Allow the suspended material to precipitate.

14.2.16 Enter the container in the water body at a depth of six (6} inches
below the surface, uncover the container and let it fill. Proceed to
collect the samples in the following order:
14.2.16.1 Volatile Organic Compounds
14.2.16.2  Semi-Volatile Organic Compounds
14.2.16.3 Pesticides
14.2.164 Oil and Grease
14.2.16.5 Metals
14.2.16.6  Mercury
14.2.16.7 Phenols and Cyanides
14.2.16.8 Sulfates and Chlorides
142.16.9 Nitrates, Ammonia, TKIN
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14.2.16.10 Bacteriological Samnpies

14.2.17 Preserve the samples according to the QAPY and/or Method of the
specific project.

14.2.18 Once the bottles are filled, organize and handle them following the
procedures and specifications for each parameter established in the
QAPP of the project.

142.19Check that the amount of sample containers correspond to the
armount documented in the Chain of Custody.

14.2.20 Finish filling the field documentation and the Chain of Custody
following the procedure set ont in item 15.10 of this SOP.

14.2. 21 Transport and deliver the samples to the laboratory that will analyze
them.

14.3  Surface Water Sampling in Lakes, Reservoirs, Pond, and Sea

14.3.1 TFollow the procedure described in itemns 14.2.1 through 14.2.5 of
this SOP.

1432 Whenever you use a dipper, a bucket or other non-disposable
sampling equipment or instrument, these must be decontaminated
before and after each station. Collect an Eguipment Blank before
collecting samples and in between one station and another, to
ensure that the equipment is clean and does not affect the result of
the analysis of the samples.

i4.33 Use a boat to get to the sampling point. Always follow the laws and

rules of navigation znd safety.
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14.2.4 Slowly move closer to the station, to avoid turbulence. Anchor the
boat in the place where you are going to collect the samples and
turn off the engine.

14.3.5 Wear gloves and proceed to collect the data from field observations.
Record the data on the Field Inspection Form and Chain of Custody.

14.3.6 Proceed to take the data for the field physical parameters required
for the investigation. Refer to the respective SOPs for each
parameter. Write down the data in the Fleld Data Record (See
Figure 4 of Appendix 1).

14.3.7 Collect samples against the current, so that the boat is not a
contaminating factor of the sample,

14.3.8 [t you need to discard or rinse any container, do it on the side of
the boat opposite to the site where the sample is being taken.

1439 For reservoirs/lakes, when the station has 10 or more feet deep, take
the field physical parameter data in the water column {(surface,
middle and bottom}. Begin collecting the samples in the water
cohamm from top to bottom.

14.3.10 To take samples, immerse the botties previously labeled six {6)
inches below the surface, following the order established in section
14.2.16 of this SOP.

14.3.11 Complete the procedure described in items 14.2.17 to 14.2.21.

144 Surface Water Sampling at Specific Depths Using a Kemmerer Sampler

1441 Set the total depth of the water column of the sampling point.
Refer to SOP 118, Standard Operating Procedure for the

Determination of Depth in Surface Water,
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Coilect the samples in the water column from top to bottom to
avoid disturbing the sediment, which could affect the sampie.
Leave a distance of 2 to 3 feet from the bottom to collect the sample
from the depth of the water column.

Separate the rubber seals from both ends of the tube.

Rinse the instrument (Kerrmerer Sampler) three (3) tirmes with
water from the surface.

Place the cables of each rubber or polyurethane seal on the pins of
the upper part in the handle of the instrument.

Clase the air and water vatves before submerging the instrument.
Lower the sarapling device to the determined depth. Be guided by
the calibrated line of the instrument.

Send the weighted messenger down the guide line, closing the

sampling device and collecting the water.

14.4.10 Raise the Kenunerer and open the valve (yellow screw) to release

the pressure and turn out the black valve.

14.4.11 Discard (on the side of the boat opposite to the side from where the

sarnple was collected) the first 10-20 mL of water through the drain

valve (o flush out any potential contamination in the valve.

14.4.12 Separate in 2 calibrated beaker 500 ml. of the water collecred.

Proceed to take the reading of the physical field parameters required
for the investigation {pl, dissolved oxygen, etc.). Refer to the
specific SOP of each paraimeter. Write down the information in the

Field Data Record form.

40
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14.4.13 Repeat the provedure described in items 14.4.7 to 14.4.12 as tnany
times as necessary to complete the sample collection.

14.4.14 Collect the samples following the order established in item 14.2.16.

14415 Fill the bottles with the water collected in the previously labeled
contaiters.

14.4.16 Complete the procedure described in items 14.2.17 to 14221

15. LABELING AND DOCUMENTATION OF SAMPLE

151

152

15.3

15.4

155

15.8

Documentation during sampling is extremely important. For this reason,
the persen that records the information in the corresponding documents
must be very careful when making his annotations, and has to maintain
the continuity of the information collected.

Always be sure to verify that the information documented is consistent
in all the parts,

Completely fill the documents using an indelible and waterproof ink,
preferably blue.

Indicate the sections that do not apply by writing N/A in the available
space.

If an error is made during an entry, cross it out, made the corrections (if
applicable), and write your initials. Do not use corrective ink or other
method of correction.

To identify the samples, use the official labels from the Water Sampling
Division (See Figure 5 of Appendix 1.

Fill the label in its entirety.

Use a waterproof marker to prevent the information from being deleted.
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159  Document all samples in the Chain of Custody,
15,10 Fill the Chain of Custody in its entirety. Indicate the sections that do not
apply by writing N/A in the available space. This document makes you

respongible and custodian of all the samples until they are delivered to the

laboratory that will pecform the required analysis.
15.10.1 The data that should be included inn the Chain of Custody consist
of:
151011 Narne of the survey
15,1012 Sampling Site
15.10.1.2.1 May be identified by: the route established in
the project, municipality in which the project
is located, name of the facilities where the
study will take place or the physical address
of the site.
151013 Sampling technician (s} name and initials  who
participated in the sampling.
15.10.14 1D number of the station. :
1510.1.5 Description of the point where the sample was collected,
1530151 If the peint is part of a Project, use the
description provided in the QAPP.  The
description of the sampling stations writtesn in
the Chain of Custody and 2]l documents
required for the investigation and sampling

process must be the same that 19 detailed in

the QAPP of the vroject.
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151016 Write down the Quality Control information required:
S = Simple, D = Duplicate, and T = Triplicate.
15.10.1.7 The sequence number corresponding to the order in
which samples are collected.
15.10.1.7.1 Samples of quality control corresponding to
blanks must occupy the first numbers of the
sequence in the chain of custody. Refer to
section 5.0 of this SCP. Identify these

samples in the [D column of the Chain of

Custody as “LAB”, and in the box

corresponding to the type description of the

station write the type of blank being collected
(trip blank, equipment blank o field blank).
151018 Type of sample collected, (g} if it is grab, or {c) if it is

composite (See section 13.0 of this SOP}. Once identified

the type of sample, continue filling the information in
the line cormresponding to the selection,

15.10.1.9 Include the date; writing first the day, then the first
three letters of the rmonth and the year.

15.10.1.10 Specify the time at which the sample was collected,

indicate if it is am or pm.

Lh

15.10.1.11 Write down the temperature that the field parameter’s

meter read when collecting the sample.
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15.10.1.12 Specify the mumber and volume of the sample containers
or bottles used to collect the sample; for example:
17100ml. = one bottle of 100 milliliter.

1510113 Identify with a letter (p) if the bottle used is of plastic
or {g) if it is of glass.

15.10.1.14 Select, as follows, the number that corresponds to the

matrix being sarmpled during the investigation :

Matrix [dentification Number
Aqueous 1
Sediment 2
Sludge 3
Soil 4

1510.1.15 Select the preservative required for the sample as

follows:
Letter Preservative
A Suaifuric Acid
B Nitric Acid
C Orthier

15.10.1.16 'The next boxes correspond to the parameters for which
samples will be collected.  Mark with an {X) the
parameter or parameters for which samples are being
collected. If a parameter is not in the list, add it in the
empty boxes available.

1516117 In the available space for comments, document relevant

information regarding the sample or situations that may

have adverse effect on the analysis of the sample. Also,

Marzh 27, 2015
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unforeseen situations that occur when delivering the
samples to the laboratery can be documented.

1510118 Carefully check that everything is in order and without
ervors before delivering the samples, in order to facilitate
the delivery of the samples to the lasboratory and aveid
situations that may represent a conflict that affects the
validity and usability of the samples and their analysis.

15.10.1.1% If samples are handed out to another authorized PREQB
employee that will carry them to the laboratory, sign the
Chain of Custody in the Relinguished by space. The
other authorized PREQB employee must sigh the Chain
of Custody in the Received by space and write down the
date and time.

15.10.1.20 Deliver the samples to a laboratory employee and verify
that all the information regarding the samples being
delivered are consistent with the information
documented.  Clarify at that point any questions
regarding the samples. If necessary, document in the
comments space any changes or decisions made
regarding the samples.

15.10.1.21 The laboratory employee receiving the samples will
measure the temperature inside the cooler using the
Shipping Container Temperature Blank, and document
the measured or recorded temperature in the Chain of

Custody.
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Once everything is verified: sign the Chain of Custedy
in the relinquished by space, write down the date and
time of submitting the samples.

Upon receiving the samples, the laboratory employee will
assign the control number to the Chain of Custody, in
which he/she will sign it and will write down the date
ard time of delivery at the space identified as Received
at the laboratory by.

The transfer of custody between the person that delivers
the samples and the one who receive them must
maintain continuity.  This is confirmed by the signing
of the documents and the annotation of the date and
time.

Hand a copy of the Chain of Custody to the laboratory
employee. The original Chain of Custody will be kept
by the sampling technician delivering the samples to the
laboratory at the Water Sampling Division.

In case of delivering samples to 2 private laboratory,
follow the protocols established by the nstitution that
offers the services. Nevertheless, the private laboratory
staff must sign the Chain of Custody completed by the
PREQB personnel, as evidence that the transfer of the
custody of the sarnples was carried cut, and there was

continuity in the process.

4G
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15.10.2 Completely fill the field inspection and the instruments calibration
documents.
15.10.2.1 Indicate the sections that do not apply by writing N/A
in the available space.
15102 1f additional information is required, refer to the SOPs for each

equipment and parameters.

16. EQUIPMENT CLEANING PROCEDURE

16,1 All reusable, non-disposable, and non-dedicated equipment/instruments
entering in contact with a sample or sampling station, should be
thoroughly cleaned before, during and after use, An Equipment Blank
must be collected before taking samples for the established parameters.
Clean the equipment before collecting the samples using analyte-free
water provided by the laboratory. Pour the water used in the rinse info a
container equal to that required for the parameter of the sample. Handle
this sample in the same way that you manage the rest of the samples of
the smnpling event. Identify the sample as Equipment Blank and deliver
it to the taboratory for its analysis.

162 Set an area for storage of the equipment. Care should be taken to avoid
placing clean sampiling equipment on the ground or other contaminated
surfaces.

163 Rinse the Instrument using potable water.

164  Use non-phosphate soap and with the help of a brush, remove the
particles.

16.5  Rinse thoroughly with at least five volumes of potable water.
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16.6  Rinse with at least five volumes of distilled water and let the equipment
air dry.

1677 Place the equipment clean and dry in aluminum paper, sterile packaging
or clean wrapping. Care should be taken to avoid wrapping the equipment

with aluminum foil belore it is completely dry.

17. MANAGEMENT OF SOLID WASTE GENFERATED IN THE FIgLD

171 All of the liquid and solid waste generated during the sampling should be

disposed of adequately and based upon their characteristics and their
degree of danger.

172 Dispose of solid waste that has contact with samples in a labeled container
or plastic bag and deliver it to the laboratory tobe discarded appropriately.

17.3  Once it is determine that the waste generated is non-hazardous, this solid

waste will be disposed of in a plastic garbage bag. Discard it in a solid

waste container after making sure that the bags are securely fastened.

1R, QUALITY CONTROL AND ASSURANCE

181  The procedures described in the SOP are subject fo the auditing of the
(Juahty Assurance and Quality Control Officer.

182  Except for bacteriological parameters, for every field route, 10% of the
samples will be taken as duplicate or triplicate, as applicable. In the case
that the route consists of less than 10 stations, a duplicate or triplicate

sample will be taken in one station, as applicable.
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8.3

For the physical parameters, for each field route and sampling day, take
a rephcate for every 5 readings. In the case thar che roate consists of less

than 5 stations, take the reading of a station as a replicate.

184  To establish a quality control and verify the quality of the processes of

18.5

decontamination, sample collection and handling, and equipment
handling, it is require that for each field route and sampling day the
following additional samples be collected: field blanks, filter blanks,
equipment blanks, and trip blanks (QA/QC samples),.

Notice that the above blank samples do not have to be collected in every
sampling event, and that the frequency in which these samples will be
collected will depend upon the parameters to be analyzed per project,

study, or emergency. Follow the specifications in the QAPP of the work.

19. REFERENCES

19.1

1922

193
19.4

19.5

Standard Methods for the Examination of Water and Wastewater. {1998).
20th Edition.

U.S. Environmental Protection Agency, Region 9. Field Sampling
Guidance Document #1225,

LS. Environmental Protection Agency. (9/99). Surface Water Sampling.
U.S. Environmentai Protection Agency. (March 2001). Requirernents for
Quality Assurance Project Plans, QA/R-5.

U.S. Environmental Protection Agency. (2007), Water Quality Assurance,

tandard Operating Procedure.
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19.6  U.S. Geological Survey. (19971 Quality-Control Design for Surface-Water
Sampling in the National Water-Quality Assessment Program, Open-Tile,
Report 97-223.

1977 ULS. Environmental Protection Agency, Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods {SW-846). Laboratory Manual, UJSEPA,
Third Edition. Chapter One.

http://www.epa.goviosw/hazard/testmethods/sw&46/online/index htm.
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1. SOP TITLE

Standard Operating Procedure (SOP) for the Determination of the Potential of

Hydrogen (pH) and Temperature

2. APPLICABIITY

2.1. This SOP applies to the determination of the potential of hydrogen (pH) and
temperature in surface, estuarine, and coastal waters, as well as groundwater,

as defined in the Puerto Rico Water Quality Standards Regulation (PRWQSR).

3. PURPOSE

3.1.  The duty of the Puerto Rico Environmental Quality Board (PREQB) - Water
Sampling Division (WSD) is to collect water samples to be analyzed for different
parameters in order to determine the quality of the water bodies; to assess any

impact of point and nonpoint pollution sources in these water bodies, and to

detect any violation to the PRWQSR.

3.1.1 This SOP js veritten primarily as specific instructions for the WSD
technical personnel, to facilitate their investigations and the generation
of the necessary environmental data, as well as the supporting

documentation for the determination of pH and temperature.
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METHOD SUMMARY

4.1

4.2

4.3

44
45

3.1.2  Data collected will be included in the biannual report of the 305(b)

313

surface water bodies.

project or any other required environmental report. In addition, this data
will be uploaded into the Environmental Protection Agency (EPA)
Storage Retrieval (STORET) Data Warchouse, and kept at the Plans and
Special Projects Division (PSPD); so it can be available for the use of the

general public and any state, local or federal government agency.

In addition, the data collected may be used as reference by laboratories,

students, or any other person interested in the water quality of any

The potential of hydrogen in a water sample indicates its tendency to accept or

give hydrogen ions in a scale from O (very acid) to 14 (very basic).

Temperature affects many aspects of an ecosystem, so it is a vital component

for the survival of organisms such as: insects, fish, and bacteria. In addition,

it affects the saturation level of oxygen in water.

To obtain the data, a meter with a probe (glass electrode) is used.

The equipment is calibrated.

The probe is introduced into the water body or into an analysis container, and

then, the pH and temperature values obtained are read. The reading unit for

temperature is degree Celsius (°C).
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DEFINITIONS

51

52

53

54

55

Surface Water — Any natural or artificial water source including all streams,
lakes, reservoirs, inland watercourse and waterways, irrigation systems,
drainage systemns, intermittent streams and other inland water bodies or
accumulated waters.

Ground Waters ~ Sub-surface waters present at or beneath the water table,
including waters in caves and caverns when the presence of water results from
the manifestation of the characteristics of the saturated zone beneath the water
table.

Estuarine Waters - That portion of the mouth or lower course of a river,
stream, canal or lagoon, in which the fresh water meets the sea water and is
subject to the ebb and flow of the tides.

Coastal Waters — Marine waters within the jurisdiction of the United States of
America and the Commonwealth of Puerto Rico, as established by Article 8 of
the FPuerto Rico Federal Relations Act of 1917, as amended, and shore waters
which are subject to the ebb and flow of the tides.

pH (hydrogen potential) - Is a measure of the acidity and alkalinity of a
solution. The pH indicates the concentration of the hydronium ions (H3O")
present in a sub stance. 'The acronym stands for “potential of hydrogen™; from
the Latin terms: pondus hydrogenii or pofentia hydrogenii 'This term was
introduced by the Danish chemist Serensen, who defined it as the minus

decimal logarithm of the hydrogen ion activity in a sclution, namely:

pH = —logy [B‘HHQ'T]
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56  Quality Assurance Project Plan (QAPP) - Document that describes in detail
the technical activities to be implemented to assure that the results satisfy the

established execution criteria.

HEALTH AND SAFETY CONSIDERATIONS

6.1  Whenever performing the calibration, calibration verification, or reading
process, use disposable latex gloves and safety spectacles.

6.2 Always follow the universal safety measures.

CAUTION MEASURES

7.1 Be careful when introducing the probe into the sample. In some models, the
probe is not sealed and water could enter the system, damaging it. Follow the
manufacturer’s recommendations.

7.2  Always protect the equipment from bumps and falls. Use the protective case
to transport the equipment.

7.3 Always rinse carefully the probe, and dry it before and after using it.

74 Avoid exposing the meter and the buffers to high temperatures.

7.5 Verify the conditions of the batteries before using the equipment.

7.6 If it applies, make sure that the electrode probe is filled with gelatin, without

bubbles.
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8.1 Before sampling, rinse three times the container that is going to be used with
the water of the point to be sampled. Then, fill the container with the
necessary volume of liquid to take the pI and temperature readings.
82  Verify the expiration date of the buffers.
8.3  If acontainer is used to collect the sample, the readings should be taken within
the first 15 minutes from the time the container was filled with the sample.
9. STAFF TRAINING
9.1 It is required that the technical staff has the HAZWOPER course updated.
9.2 The technical staff must haye knowledge on the equipment operation manual,
its management and specifications.
9.3 All technical staff must have a hands-on training using the equipment, before
using it for the first time.
10. MATERIALS AND EQUIPMENT

10.1

The following list includes the necessary equipment and materials for taking

the pH and temperature readings:

10.1.1 Deionized or distiiled water

10.1.2 Potable water

10.1.3 Absorbent paper { Kimwipes)
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10.1.4 Buffers, namely pH 4.00, pH 7.00, and pH 10.00

10.1.5 Disposable latex loves

10.1.6 Extra batteries

10.1.7 pH meter

10.1.8 Container {plastic or glass) of 250 or more milliliters (ml)

10.1.9 Chain of Custody

10.1.10 Field pH Meter Calibration Verification Form

10.1.11 Field Data Record Form

11. PROCEDURE

11.1.  Before Taking the Readings

11.1.1  Standard calibration for the Hach HQ30d and HQ40d meters

11.1.1.1
11.1.1.2
11.1.1.3

11.1.1.4
11.1.1.5

Power on the equipment

Ensure that the temperature measuring unit is Celsius (°C).
Push the®l key and select the Celsius option using the UP and
Down keys.

Pres~ Exit to return to measurement mode.

Connect the probe to the meter. Make sure the lock nut of

the cable is plugged firmly into the meter. Turn on the meter.
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11.1.1.6 When two probes are connected (HQ40d model), push the UP
or DOWN keys to change to the single display mode in order
to show the Calibrate option.

11.1.1.7  Press Calibrate. The display shows the buffers that are

required for calibration.

11.1.1.8  Prepare the fresh buffers in separate beakers or other suitable

containers.

(]
UL

11.1.1.9  Rinse the probe with deionized water. Blot dry with a lint-

free cloth.

gl

11.1.1.10  Put the probe in the pH buffer solution and stir gently. Make
sure the reference junctions are completely submerged.
Shake the probe from side to side in the standard solution for

refreshing the reference junction.
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H

113111 Push Read. 'The display will show “Stabilizing” and a progress
bar as the probe is stabilized in the standard. The display
shows the buffer that has just been read and shows the

temperature corrected pH value when the reading is stable.

111112 Repeat steps 1L1LE through 111110 until the mininmun

number of calibration points specified in the current method

have been coliected.

111113 Push Done to view the calibrating summary. The display will

not show Done, until the minimum number of calibration

points have been collected.

11.1.114  The Calibration Summary will appear.

5o ln-2008 g 2d
Hlope 5ETF0 awini (35%)
Cefeer 82 Tind

Cabipration Sandands:
I dapl D2y EERL
2 FamH o S35 e R

111315 Press Store to accept the calibration and go back to

measurement mode.
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111116 When the calibration is sticeessful, the display wilt show OK

in the upper left corner.

4 0K PHET ?éEIEJI
pH o

Y

B sampis 155015
{4 sonnpos 13- 2004

[ Calibrate

11.1.2 Reviewing Hach HQ30d and HQ40d meters calibration

11.1.2.1  Make sure that the probe is connected.

11.1.2.2  To see current calibration, press the Data Log key.

11.1.2.3  Use the UP and DOWN keys to highlight View Probe Data.

11124 Press the GREEN/RIGHT key under Select.

11.1.2.5  If two probes are connected (HQ40d only), the connected
probes will be displayed. Use the UP and DOWN keys to
highlight the probe. Press the GREEN/RIGHT key under
Select.

11.1.2.6  Using the keys, highlight Current Calibration.

11.1.2.7  Press the GREEN/RIGHT key under Select,

11.1.2.8  The | meter display shows the calibration details for the
reading.  Record the calibration readings, temperature,
difference, and calibration slope information in the pH Meter
Calibration Verification Form {See Figure 1 of Appendix 1},
as well as the date, time and other information required.

11,129 Press Exat until reaching the main menu.
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11.

“¥

pH Reading Using Hach HQ30d and HQ40d

11.2.L

11.2.2.

11.2.4.

11.2.5.

Hach HQ30d and HQ40d meters are designed to work in the field,
therefore, it can be used to take readings directly from the water body.
Since the probe of these equipment is sealed this will not cause damage
to it

When two probes are connected to the HQ40d meter, the display can
either show the reading of just one probe or the one from both of them

simuitaneously.

. To change the screen mode to single or dual screen, use the UP and

DOWN keys. In dual screen mode, the UP key will select the probe on
the left and the DOWN key will select the probe on the right.

?

.. PHCISTZLDOWY

flemo B F R -
1 : oonee{ 4}
de  FTBAPH - - )
ok B 5= on 2ol -
! IS e
AL 504 mglh | Ee2 %L

A TANK T (D19 G9:39:28

® OPERATOR %

1. Probe that Is connected to pogt on Jeft

4 Probe that 3 connected i pest oo
sght

3. Messorement informnation for probe
on the left

4. Messuremeat inforration for piobe
on the nght

If necessary, fill a container of no less than 250 ml (plastic or glass)
with water of the water body to be sampled.
Clean the probe with distilled water. Use ahsorbent paper (Kimwipes)

to gently blot the probe.

11.2.6. Insert the probe inte the sample or directly in the water body to be

sampled and stir genty. Make sure that the reference junctions are
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completely submerged. Do not put the probe on the bottom or sides of
the container. Shake the probe from side to side in the sample to refresh

the reference junction.

11.2.7. Push Read. The display will show "Stabilizing" and a progress bar as
the probe stabilizes in the sample. The display will show the lock icon

when the reading(s) stabilizes. If another measurement is needed,

repeat steps 11.2.6 through 11.2.7.

11,28, Once stabilized the given wvalue, the display will show detailed

information regarding the reading.

£ OH phCIas HHE s
Statlizhng..

7 0{) pH xR
» S0

i
B sarens puy wwsa5E
T SO BOE 13-Mar-H06

11.2.9. Record the pH and temperature readings obtained, as well as date, time

and other information required, in the Chain of Custody and Field Data

Record Form (See Figures 2 and 3 of Appendix 13

12. SAMPLE HANDLING

12.1  If you are taking the readings directly from the water body, do it right away.
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13.

14,

122

If a sample is taken in a container, the readings should be taken within a period

no longer than 15 minutes.

DATA AND DOCUMENTATION

13.1

13.2

133

13.4

13.5

Documentation during sampling is extremely important. For this reason, the
person that records the information must be very careful and has to establish
continuity of the information collected,

Always be sure to verify that the information is consistent in all parts.
Complete the documents in their entirety and in the sections that do not apply
write N/A in the available space,

If a mistake is made during the entry of the information into the documents,
cross out it with a single Iine, make the correction (if necessary), and write
your initials on it. Do not use corrective ink or other method of correction.

Document ali readings in the field documents.

EQUIPMENT CLEANING PROCEDURE AND STORAGE

14.1

Regular use

14.1.1 Al the equipment that are in contact with a sample or a sampling
station must be thoroughly cleaned before and after use.

14.1.2 Rinse thoroughly with potable water and finish with distilled water and
let the equipment air dry.

14.1.3 Place the equipment clean and dry in its protective case.
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142 Special circumstances

14.2.1 Clean the probe whern:

14211 Dyifting/inaccurate  readings occur as & result  of

contamination on the glass sensor the probe being left dry for

extended periods of time,

14.2.1.2  Slow stabilization time occurs as a result of contamination on

the glass sensor.

14.2.1.3 A calibration error ocours as a result of contamination on the
glass sensor.

14214 The type of contamination will determine the cleaning
solution needed

142141  CGeneral contaminants

142.14.1.1 Rinse the probe with deionized water
and blot dry with a lint-free cloth.
14.2.1.4.1.2  Soak the glass bulb for 12 to 16 hours

in Hach Electrode Cleaning Sohution.

14.2.1.41.3 Rinse or soak the probe for 1 minute
in deionized water.

1421414 Scak the probe in pH 4 buffer for up
tn 20 minutes, then rinse with
deionized water,

142.1.4.15 Blot dry with a lint-free cloth.
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[4.2.14.2  For mineral deposits

14.2.1.4.2.1 Rinse the probe with deionized warter
and blot dry with a lint-free cloth.

1421422 Soak the glass bulb for 10 to 15
minutes in 0.1 M HCL

1421423 Rinse or soak the probe for one
minute in deforized water.

14.2.1.4.2.4 Soak the probe in pH 4 buffer for up
to 20 minutes. Rinse with delonized
waler,

14.2.1.4.2.5 Blot dry with a lint-free cloth.

14.2.143 For fats, grease and oils

1421431 Soak the glass bulb in a warm
detergent solution for up to 2 hours.

14.2.1.432 Rinse or soak the probe for 1 minute
in deionized water.

1421433 Soak the probe in pH 4 buffer for up
to 20 minutes, then rinse with
deionized water,

14.2.143.4 Dot dry with a lint-free cloth.

143 Short-term and long-term storage
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14

14.3.1 For the best probe performance, do not let the reference junction
become dry.

14.3.2 Rinse the probe with deionized water. Dry the probe with a lint-free
cloth.

14.3.3 Till the probe storage cap or soaker bottle half full with Hach Flectrode
Storage Solution or 3 M potassium chloride {(KCl} solution.

14.3.4 Put the soaker bottle on the probe and tighten the scaker bottle cap.

1435 Make sure that the solution in the storage cap or soaker bottle

completely covers the glass bulb and reference junction,

144  If the glass bulb becomes dry, rehydrate it.

1441 Scak the probe tip in the 4.01, 7.00 and 10.01 buffers each for 5 minutes.
14.4.2 Rinse the probe with deionized water. Blot diy with a lint-free cloth.

14.4.3 Calibrate the probe.

QUALITY ASSURANCE AND QUALITY CONTROL

151 The procedures described in the SOP are subject to be audited by the Quality
Assurance and Ql:za]%i:_y Control Office.

152 Tor the pH and temperature parameters, for every 5 readings, take a replicate.
In the case that the route consists of less than 5 stations, take the reading of a
station as a replicate.

153 To walidate the performance of the equipment before commencing the

sampling route, perform a calibration check following the steps set forth in
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item 11.1. Include the information in the Fieid pH Meter Calibration form (See
Figure 1 of Appendix 1),

154 To validate the performance of the equipment after completing the sampling
route, carry out a tinal calibration check using a buffer and following the steps
set forth in itern 11.2. Include the information in the Field pH Meter

Calibration form {See Figure 1 of Appendix 1).

i6 REFERENCES

16,1 Hach. (2010). Basic User Manual (HQ40d, HQ30d, HQI4d, HQ11d). Edition
2. DOCO22.97.80017.

162 Hach. (2011).User Manual, General Use pH Probe: Models PH20101, PHZ0103,
Edition 1. DOC022.52.80197.

i6.3 U5 Environmental Protection Agency, Region 9. Field Sampling Guidance
Document #1225.

16.4  US. Environmental Protection Agency. (March 2001}  Requirements for
Quality Assurance Project Plans, QA/R-S.

16.5  US. Environmental Protection Agency. (2007). Water Quality Assurance,

Standard Operating Procedure.
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pH METER CALIBRATION VERIFICATION

PROJECT: DATE: TIME!
P METER MOBEL: Can. BExp, Dare
Riours: 153 NumBER: 5iN:

FIELD CALIBRATION VERIFICATION

DIFFEREMIE = (ST, BEAUENG - BUFFER}

INTERNAL CALIBRATION SLOPE

HQ3od: {-E% mVfpH, 85-115% af 25°C)
HQAQh (-55 mWipH, $5-115% at 25°C)
FINAL VERIFICATIOM TIME:

DWFFERENCE = (05T READING - BUFFER)
FIELD TECGHNICIAN:

QAIQD APPROVALL

DATE (aM-D0YY):

DATE ooy

COMMENTS:

Evvitnmenial Agencies Buliding Cruz A Malos
375 Fonce de Ledn Avenue, Son Jusn, PH 00926-2604
0. Box 11438, Senhans, PREEHO
Tol TA7-TB7-B1ET Foux THF-767-2802

Fipure 1: pH Meter Culibration Verification Form
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Figure 3: Field Data Record
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Standard Operating Procedure (SOP)

1. SOP TiTLE

Standard Operating Procedure for the Field Sampling and Laboratory Data Validation

2. APPLICABILITY

2.1 This Standard Operating Procedure (SOF) applies to the field data generated by
the Environmental Quality Board (EQB) Sampling Division and the organic and
inorganic data generated by the EQB Environmental Laboratory.

3. PURPOSE
31 The Water Quality Area (WQA) has to ensure that all the environmental decisions

are based on data of known quality. The purpose of this SOP is to establish the
tools, which can be employed to assess the quality of reported field and laboratory
data. It provides a technical judgment on the validity of the laboratory results as
a first step in determining their overall usability and legal defensibility.

4, METHOD SUMMARY

4.1

This SOP establishes the requirements for the validation of the generated data.
This wvalidation involves the data from the ficld and from the laboratory.
Basically, the validation is performed by the use of checklists. These checklists
are completed for the field phase and for the laboratory data generated in the
different projects of the WQA Sampling Division, If exist specific information
not covered by the checklists, the reviewer makes their evaluation based on the
analytical method, SOP, or any applicable guidance. Before data validation, the
reviewer needs (o acquire project knowledge, verify the sampling procedures,
determine the purpose of the validation, and the data available for the data
validation. During the technical evaluation, the reviewer uses a checklist to apply
evaluation criteria’s established by this SOP. Finally, the reviewer prepares a
report with the comments, corrective actions or recommendations of the
evaluated data.

S0P for the Field Sampling and Laboratory Data Validation &

Page 4 of 37




SOP ID#: 132
Rev. 4 O

Date: August 2013

5. DEFINITIONS

5.1

52

53

5.4

55

5.6

5.7

Data Validation - the first step in assessing data quality. It is a standardized
review process for judging the analytical quality and usefulness of a discrete set
of chemical data. Thus, data validation identifies the "analytical error" associated
with a data set. Data validation can also identify some (e.g., incorrect preservation
techniques), but not all of the "sampling error” associated with a data set. Data
validation can be viewed as a decision making process during which established
quality control criteria are applied to the data.

Quality Assurance Project Plan (QAPP) -~ The document that describes in detail
the technical activities to be implemented to ensure that the results satisty the
established performance criteria.

Limit of Detection (LOD)- The lower concentration that can be determined to be
statistically different from a blank. Measure the ability of the test procedure to
generate a positive response and have nothing to do with the accuracy of that
respornse.

Matrix Spike (MS)- A measured amount of sample spiked with a known
concentration of target analyte(s). The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to assess the bias of a method in a given
sample matrix.

Matrix Spike Duplicate (MSD)- Intra-laboratory (within the same laboratory) .
split samples spiked with identical concentrations of target analyte(s). MSD are
used to assess the precision and bias of a method in a given sample matrix.
Relative Percent Difference (RPD)- Is a measure of precision. It is defined as the
difference between the two measurements divided by the average of the two
measurements.

Recovery Percent (%R)- Is the quantitative measure of accuracy. It is calculated
as the difference between the spiked sample amount and the unspiked sample
result divided by the spike amount.

6, HEALTH AND SAFETY CONSIDERATIONS

6.1

Not applicable.

7. PRECAUTION MEASURES

7.1

Not applicable.

SOP for the Field Samipling and Laboratory Data Validation
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8. SPECIAL CONSIDERATIONS

81  The Sampling Division of the EQB has as one of their functions to work with
different projects like: beaches, lakes, bathing zones, coasts and groundwater,
among others. Fach one of these projects establishes specific field and analytical
parameters, some of these parameters are repeated across projects and some are
specific for a particular project. This SOP is not intended to be used for a
particular project, or for a particular parameter, it was designed to cover the
general requirements. The evaluator that performs the validation has to be related
with the analytical method or the method SOP to determine the applicability to
their project and evaluate it in accordance with that.

9. STATF TRAINING

9.1  For performing data validation, it is necessary a background in science and strong
knowledge on laboratory and analytical procedures. The person has to be capable
of understanding the analytical methods and interpret the analytical data. It is
essential that the person be related with quality concepts. Also, is better if the
person has a previous experience working at an analytical laboratory.

10. EQUIPMENT AND MATERIALS
10.1  Not applicable.
11. PROCEDURE

11.1  Pre-Evaluation
11.1.1 Project Knowledge

11.1.1.1 It is necessary to comprehend the background of the project
before any evaluation. As mentioned before, the Sampling
Division of the WQA works with different projects (beaches,
lakes, bathing zones, coasts and groundwater, etc.) and each
project have an approved QAPP. It is necessary that the
reviewer be familiar with the specific requirements of the
QAPP under evaluation in order to verify that they comply
with: field and analytical parameters, sampling frequency,
sampling stations and quality control samples, among others.

SOP for the Field Sampling and Laboratory Data Validation
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1112 Data Availability
11.1.2.1  The reviewer has to determine if the data provided from the
field sampling phase and the analytical phase is adequate to
perform the data validation. If the information is not available,
the reviewer has to analyze how essential is the missing
information and select one of the following alternatives:
11.1.2.1.1 Begin the evaluation and require the missing
information.
11.1.2.1.2 Does not begin the evaluation until the information is
provided.
11.1.2.1.3 Does not require the information due that the
reviewer understands that is not essential for the
evaluation.
11.1.2.1.4 Begin the evaluation and not require the information
due that the data has other deficiencies.
11.1.2.1.5 Perform the evaluation with the available information
and specify the deficiencies in the report in order to
initiate corrective action process.
11.1.2.1.51 With the purpose of complete an
evaluation, the missing information can
be required by the reviewer to the
involved  parties. The  missing
information can be obtained by
electronic mail, telephone, fax, internal
memo, through a letter or a meeting
depending on the reviewer criterion.
11.2  Technical Evaluation
11.2.1 General Field Sampling Validation
11.2.1.1  To perform the validation of this phase it is necessary that the
reviewer has available all the field documentation generated
during the sampling activities. After that, the reviewer uses the
checklist. named General Sampling Validation Checklist
(Appendix 1) to make the validation. The field documentation
that must be included to perform the validation of this phase
are :
11.2.1.1.1  Chain of Custody (COC)
11.2.1.1.2 Field Data Record
11.2.1.1.3  Field Inspection Form
11.2.1.1.4 Calibration Forms

SOP for the Field Sampling and Laboratory Data Validation
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11.2.1.1.5 Additional Field Documentation- considering that the
Sampling Division works with different projects, if
one of these projects generates additional information
not mentioned at 11.2.1.1.1 to 11.2.1.1.4, it will be
evaluated under this part. The checklist provides for
the identification of the additional documentation and
their respective evaluation.
11212 Once the reviewer fimishes with the validation of the field
sampling data and completes the checklist included at the
Appendix 1, the reviewer using their professional judgment will
determined one of the following actions:
11.2.1.2.1 Accept the field sampling phase due that no
deficiencies were found.

11.2.1.2.2 Accept the fileld sampling phase, since the
deficiencies found does not compromise the quality
of the data.

11.2.1.2.3 Require a corrective action, and does not approve the
field data until the deficiencies are corrected.

11.2.1.2.4 Does not accept the sampling phase due to gross
errors that compromise the quality of the data.

11.2.1.2.5 Does not accept the sampling phase and require a re-
sample.

11.2.1.3  After the validation of the field sampling data, the reviewer will
perform the wvalidation of the analytical data from the
documentation provided by the laboratory. It is recommended
that validates first the field data and later the laboratory data,
the results of both validations are included in a report. The
reviewer can generate a report of each validation phase if it is
necessary or required for any particularity of the project.
112131 If the field sampling data is not accepted due to

deficiencies that compromise the quality of the data,
the reviewer has to communicate with the General
Project Manager for determine, according with the
case, if proceed with the analytical data validation, if
re-sampling is necessary or determine any other
action.

SOP for the Field Sampling and Laboratory Data Validation
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11.2.2 Analytical Data Validation

The reviewer uses the checklist named General Analyvtical Data Validation
Checklist (Appendix 2) for the validation of the documentation provided
by the laboratory.
11.2.2.1  General Requirements’

112211 Case narrative

11.2.2.1.2 Chain of Custody (COC)

11.2.2.1.3 Approved QAPP

11.2.2.1.4 Sampling results table

11.2.2.1.5 Laboratory Data Report

11.2.2151 Recovery Percent (%R) and Relative

Percent Difference (RPD).

11221511  Feld  blanks-  field
duplicate, field blank,
trip blank and
equiptent blank.

112215172  Laboratory blanks-
method  blank, matrix
spike, Laboratory
Control  Sample (LCS},
surrogates  (only  for
organics), Interference
check sample (if apply-

inorganics), serial
dilutions  (Gf  apply-
{organics ),

11.2.2.1.5.2 Holding time
11.2.2.1.5.3 Calibration
11.2.2.1.531  Calibration Tuning and
Calibration Verification.
11.2.2.1.54 Raw data
11.2.2.154.1  Chromatograms and

quantitation reports,
Absorbancy (f apply -
inorganics), sample

preparation, etc.
11.2.2.2  Technical Evaluation
11.2.2.2.7 Case narrative

! Diepending on the parameters and methods under consideration, some of these requirements may vary.
SOP for the Feld Sampling and Laboratory Data Validation
Page 9 of 37




SOP ID#: 132
Rev #: &
Date: Aupust 2013

11.2.2.2.1.1 1t is a source of information. Problems
with matrixes, insufficient sample
volume, samples out of control, broken
containers and unusual events must be
documented in the parrative, If not
included does not invalidate the data,
but difficult the evaluation since the
reviewer will not have the input of the
laboratory. The reviewer has to perform
the data wvalidation and make the
observation at the final report.
11.2.2.2.2 Chain of Custody (COC)
11.2.2.2.2.1 The COC must be submitted with the
analytical results, if not submitted it
must be required. At this point, the
COC may not be a concern, since it was
evaluated during the field sampling
validation phase. However, if exist any
problem that could not be resolved
previously, the reviewer has to use their
professional judgment to determine the
utility of the data. It will be make on a
case to case basis and depending of the
complexity of each situation.
11.2.223 Accordance with the approved (QAPP
1122231 If the data does not follow the
procedures  in  accordance with  the
QAPP or approved SOP, it is necessary
that the reviewer analyze the changes to
oversee if accomplish with the project
objectives and can be used. However,
the reviewer has to make the deviation
comments from the approved Plan, If
the changes do not meet the objectives
of the project, the data has to be
rejected (unusable).
112.2.2.4 Recovery Percent (%R)- matrix spike {MS }
11.2.2.2.41 The matrix spike provides information
of the matrix effects in the sample

SOP fom the Field Sampling and Laboratory Dats Validation
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preparation procedures and the method
measurement, If the recovery of the
matrix spike is  within the limits
specified in the method, then the
method is judged to be applicable to
that sample matrix.  If not, poor
recoveries could indicate that either the
analytical method does not perform well
on that particular sample matrix (due to
interfering substances present in the
sampley, or that the laboratory is
performing  the  methed  poorly
(analytical process out of control). The
reviewer has to follow any of the
following options: not to take any action
based on MS/MSD alone, verify if the
laboratory made any corrective action,
use their professional judgment along
with other QA/QC criteria’s or verity
the different EPA guidance’s and
determine how the data can be qualified
and use the data in accordance with that
qualification,
11.2.2.2.5 Relative Percent Difference (RPD)

11.2.2.251  If the BRPD is not within control limits,
it could indicate a non-homogeneous
matrix, poor laboratory technique, or
that the method does not perform well
on the matrix. In any case, poor
precision casts doubts on all of the
analysis because you cannot be certain
that the data are reproducible. In these

cases, the reviewer has to verify if the
laboratory made any corrective action or
verify the different EPA guidance’s and
determine how the data can be qualified
and use the data in accordance with that
qualification.

11.2.2.2.6 Surrogates

8OP for the Fleld Sampling and Laboratory Data Validation
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11.2.2.2.6.1  Surrogate recovery is a quality control
measure limited to use in organic
analysis.  Surrogates are compounds
added to every sample at the beginning
of the sample preparation on an
individual sample basis. The surrogate
compounds should be infrequently
found as background in the samples and
are selected based on their ability to
mimic the behavior of specific target
analytes held to be particularly sensitive
to the sample preparation
manipulations. Surrogate recoveries are
often expressed as percent recovery
(%R), although some methods have
established surrogate recovery
acceptance criteria that are part of the
method, for most part acceptable
surrogate  recoveries need to be
determined by the laboratory. it
surrogate recoveries are Dbelow the
acceptance limits, the efficiency of the
extraction and analysis may be subject
to question. However, recoveries above
the acceptance limits may indicate
spiking errors and calculation errors.
‘When this situation occurs, the reviewer
has to verify the different EPA
guidance’s and determine how the data
can be qualified and use the data in
accordance with that qualification.

11.2.2.2.7 TField blanks

11.2.2.2.7.1 If the blanks are not performed as part
of the sampling activity, the data has to
be considered as an approximate
concentration of the analyte and the
reviewer must use  professional
judgment to determine the reliability of
the data.

S0P for the Field Sampling and Laboratory Data Validation
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11.2.2.2.8 Method blank

11.2.2.2.8.1

Method blanks are also referred to as
preparation blanks and batch blanks.
They consist of a portion of analyte-free
water or solid of the same size as that
use for the routine sample preparation.
This blank is taken through the entire
sample processing procedure just as if it
were a regular sample and serve as a
monitoring control for a wvariety of
possible sources of contamination in the
laboratory.  There is little need for
concern, if a contaminant is present in a
blank, but not an analyte of concern for
the project or if a contaminant is
present in a blank, but not present in a
sample. If the acceptance criteria are not
attained, the reviewer can inquire to the
laboratory regarding the action (if any)
that they performed to correct the
problem. If does not exist evidence of
reanalysis or corrective action performed
by the laboratory, the reviewer can
verify the different EPA guidance’s and
determine how the data can be qualified
and use the data in accordance with that
qualification. It is important to notice
that sample results are never corrected
for contamination found in any blank.

11.2.2.2.9 Laboratoy Control Sample (LCS)

11.2.2.2.9.1

SOP for the Field Sampling and Laboratory Data Validation
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Laboratory control samples (LCS) are
also known as quality control samples,
LCS consists of a portion of analyte free
water or solid phase sample that is
spiked with target analytes at a known
concentration. The LCS is processed
through the entire method procedure
and the results examined for target
analyte recovery. The cases in which
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the 1.CS and LCSD fail to generate
acéepﬁgble results, is cause of concern
regarding the validity of the results for
all samples in the batch.  Inability to
obtain acceptable results for the perfect
sample is directly related to an inability

to generate acceptable results for any
sample. The LCS and LCSD resulis are
frequently used as a fall-back position
by the laboratory in cases where
MS/MDS  have failed to  achieve
acceptable recovery or precision. The
interpretation is that the sample gave
poor results due to matrix interference;
however, the LCS gave pood results,
which indicates that the analytical
system in the laboratory was in good
operational condition. ‘
11.2.2.2.10 Holding time

11.2.2.2.10.1 It can be notice the existence of many
holding  times,  preservation  and
container tables which are not uniform.
For this reason, the sample holding
times are reviewed relative to the
specifications of the approved QAPP.
The reviewer must use professional
judgment to determine the reliability of
the data and the effects of additional
storage. If technical holding times are
exceeded, the data associated has to be
considered  as an  approximate
concentration of the analyte. In these
cases, the reviewer has to make the
observation at the report. The data will
be rejected i the holding time are
grossly exceeded (greater than two
times the required time for the
compounds) or in accordance with the
reviewer determination.

SOF for the Field Sanapling and Laboratory Data Vatidation
Page 14 of 37
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11.2.2.2.11 Calibration
11.2.2.2.11.1

In the calibration, different factors have
to be considered depending of the
method and if the analysis is from
organic or inorganic compounds. In
general, the method calibration has to
accomplish with the required check
compounds, blanks, %RSD (based on
response  factors) or  correlation
coefficient (based on square regression),
calibration  standards, etg. It is
necessary to accomplish with all the
method requireiments for calibration, if
not, most of the methods require a re-
calibration.  If a re-calibration is not

presented  and  some  calibration

requirements are not attained, the data
1s rejected.

11.2.2.2.12 Calibration tuning

11222121

Some of the methods have tuning
requirements lke tune criteria’s and a
timeframe; these requirements must be
accomplished before of the calibration.

If some of these method requirements .

are  not accomplished, additional
information must be required and the
data can be rejected.

11.2.2.2.13 Calibration Verification

11.2.2.2.131

S0P for the Field Sampling and Laboratery Data Validation

Page 15 of 27

The calibration verification involves the
Initial Calibration Verification {(ICV)
and  the  Continuing  Calibration
Verification (CCV). The ICV, check the
accuracy of the calibration curve
immediately after it is prepared and the
CCV, periodically check the calibration
curve to determine if it is still reliable.
Specifications for calibration verification
are generally given as a percentage
difference (deviation) from the test




SOP D4, 132
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Date: August 2013

13. QUALITY CONTROL AND ACCURACY

13.1 Tt is necessary to have an approved QAPP in order to perform a data validation.
However, if an approved plan does not exist and an evaluation is required, the
reviewer will evaluate the data (if possible) and at the report it will be included as
a finding. With the purpose of performing a complete evaluation, the reviewer
can request any information that considers necessary.

14, REFERENCES

14.1 Guidance for the Preparation of Standard Operating Procedures (SOPs) for
Quality Related Docurmnents. EPA QA/G-6; November 1995.

14.2 Guidance for the Preparation of Standard Operating Procedures (SOPs) for
Quality Related Docurments. EPA QA/G-6; April 2007

143 Berger W., McCarty H., Smith R. Environmental Laboratory Data Evaluation.
Apichemical Consultants, Douglasville, GA; 1996.

14.4  Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846).
Laboratory Manual, USEPA, Third Edition; Decernber 1996.

14.5 USEPA Contract Laboratory Program, National Functional Guidance for Inorganic
Data Review. Office of Emergency and Remedial Response, EPA 540/R-94/013,
February 1994.

14.6  USEPA Contract Laboratory Program, National Functional Guidance for Organic
Data Review. Office of Emergency and Remedial Response, EPA 540/R-94/012;

_ February 1994.

14.7 Laboratory Documentation, Requirements for Data Validation (Draft). Quality
Assurance Program USEPA Region 9, San Francisco, California; 9QA-07-97; July
1997.
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Appendix 1: General Sampling
Validation Checklist
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Water Quality Area

General Sampling Validation Checklist

Project Title:
Route:
Sarnpling Daze:
QAPP Title: Approval date:
Date: Initial Evel Finel Eval. e Reviewer:
L Gesesnl Information
1. The validatisn report applies 1o & toted of samples.
2. Semple Infarmation:
EIND OF SAMFLES {Mark with zn “x™
Sample T Sarnple {station) | QA/QL smnple Conmmnents
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PUERTOQ RICO

Justa ne Catihas ARTRENTAL

Water Quality Area

KINT OF 8AMPLES (Mark with an “x™

Sample Id

Sarngle {station; | QAN sample

Conmmenks

3 Field Parameters under Evaluation (Mark with an *x™%

Fymarmeter

Under Evaluation {X)

Temperatare

Depth

Trapsgarensy

Salinity

Conductivity

pH

Dissolved Oxygen

Turbiciny

Serrable Sclids
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Water Quality Area

Parameter

Thuder Evaluation (X}

Eosldual Chiorine

Qther (Specif

Cotnments:

4. Aralytical Parsmneters {(Mark with an “x” %

Parameter

Under Bvaluation (%)

Alalinioy

oD

Boron

Chlodde

Chiorophyll “2”

0D

Cyunide

Disselved Cxygen

Enterococeys

Fecsl Coliforms

pIpaR
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ES5TADO LIBRE ASOCIADQ DF
PUERTC RICO

AUNTA GE CAUDAD AMBIEMTAL

Water Quality Area

Parzmetes

Under Evaiestion {5

Flnworide

Hardness

Mercury

Metals

NEAY

NOy-M

NOs-IN

{0, + NO-

O and Grease

Qrthophosphate

Pesticides

Fecul Streprocoscus

Sulfate

SVOCs

TR

TEN

Total Colifournns

Tata] Cyganic Carbon (TOC)

Total Phosphorous

TEs

A
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E3TADO LIBRE ASCLIADO DE

PUERTC RICO

JUNTA OE Caupal ANMEBIENTAL

Water Quality Area

Pararneter Under Evajuation (X) |
Turbidity
VOCs
Orhers (Specify:
Comments:
II. Chan of Custedy (COC)
Yes NA
Reguirements YAVNA Comrnents
1. The COC was identified properly (survey, sampling
sites).
Z For each sample the following mforrnation is
provided:
a.  sample id.
b.  date collected
c. time of sample collection
d. sample ternperature
¢. sample volume and quantity
f. number/iype of containers collected
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ESTADO LIBRE ASOUIADO DE
PUERTO RILCO

JUNTA GE CAUDAD ANBIENTAL

Water Quality Area

Reguirements

YMA,

Larnrnents

g, sample matrix

b sample preservatrfon

i snsbyrics] paraneters

The parameters collected for labarstory enalysis are
in accordancs with the establishad ot the QAPR.

"This project required the eollection of QA/QU
sarnples. If YES:

4. JFeld duplicares /iriclicates

Were ienrified properly
Chotlezted at the proper fregquency
b, Tip blanks
Were identified propertly
Coilected at the preper froguency
c  Fleld blenks :

Weye idertified properly
Collected at the proper frequersy

4.  Eguipment blank.
Were dlennified properly
Collecred at the proper frequency

Sampler’s signaturs

{EVC
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ESTADO LISRE ASOCIADO DE
PUERTO RICO

JunTa DE CAUDAD AMEIENTAL

Water Quality Area

Requirements

TAN/NA

Comments

The CQOC is slgned and dated for each transfer of
sarmples.

The temperarare at which the sarnples were
delivered to the laberatory is n accordance with the
QAPP (4°C+/-2).

The COC is identified with 2 control number
assigned by the kaboratory.

Ul Field Data Record (FDR)

NO

NA

Requirernents

YN/MA

Comments

The FDR is identified properly.

Provide the sampler’s names

The id of the station (sample) is in accordance
with the COC.

The date and time are in accordance with the COC.

The field parameters obtained are in accordance
with the QAPP approved.

The replicate samples were obtained at the proper
frequency.
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SSTADT LIBRE ASOCILADD 08
PUERTO RICO

dunera pe Chupan ANBIENTAL

Water Quality Area

I, Pield Inspeetion Fomn (FIF)
Ves

NG

Reguirements

TAANA

1. The project turne, date and time are identified
propegly.

E-.)

The station i€. corresponds to the station
degeription end Muntlpalicy,

Technician's narmes were included,

Weather conditions fied properly.

AR

Contamingtion sources fllled propeziy.

V. Calibratons Forms (CFs)

Yes

Ma

Requdrernemts

Cormments

1. Al the OFs corresponds o the measures obtained
in the field.

2. The cquipmenr wes calibrated st proper fTeguency,

3. The Project name wodl date were filled properiy i
accerdanes with the COC, FDR, and FIF,
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ZSTADC LIBRE ASOCIADD D3
PUERTO RICQ

JUNTA DE TAUDAD ANIBIENTAL

CEO7 s03ny e

Water Quality Area

Reguirements

YA

Cortanents

The calfbration thme Is previcus w the sampls
enllection.

The rodel of the equipment, the & nomber
{property number) and the serial nuember (848
sutrespands.

The cadfsration was performed In acoordance with
the SOPs and QAPP.

If the equinment reguives 2 fnal verification, the
time of the verification is 2fter the collection of the
lest sample Cverfy with the COCH,

Signeture of the field rochniclan and date wers
provided.

28

Lo List sny other documentetion form vessived as part of the Neld activities

Additional Field Documentation

Yes

NG

Na

S
Rawision 0
July 2015
Page % of 10

0 a0y
ZET HAL GOS8




|7}
@]
]
g
=%
o
°a
&3
et
o
&
(=l
Z
:,.‘.‘.‘
el
2]
L=
o
[
fan
ug Pt
™
N
8 g
[FE I
o
g
el
)
o=
-4
L
<
®,
B
ool
=
o
£

PUERT

AUmTe 5F Cautaet A
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Water Quality Area

Requirements

ITANNA

Comrments

acoordance with otler forms,

The doeuements zre properiy identified with the
project name, date, and tme (if applicable)

The decumentation was Slled properly in
agcordance with ather forms a2nd the QAPP.

VIL

VIIL

Cameral Comnneats

Corrective Actions

Frepared by

Corpuetive action reguired? Yes

i i To present documentation

Re-sample
} Crher (Specify:

QAPT = Crasficy Assarange Profest Play TINDVA » Ve Novilot appiicalrle; ©OC & Chain of Custody

Date:
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Appendix 2: General
Analytical Data Validation
Checklist
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ESTAND LIBREASCCIATRO D
PUERTOG RICO

JunTaoe Taudas AMEISNTAL

Water Quality Area

General Analytical Data Validation Checklist

Project Title:

Roure:

Sunpling Diate:

GAFP Title: Approval dater
Daate: Initial Evel. Final Eval, Reviewen
REQIUIREMENTS YDA COMMENTS
1. The laboratory inchuded ol the docurnentation (dara package) for the
dats validation.

};s_i

The report fnaluded a case nacrative with the results in which the
laborazory establishes any devistion ‘or an explanation of the dara
rasults o blenks).

3 The senples were analyzed for all the sempling perameters in
aceordance with the (QAPE of the project,
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ESTADO LISRE ASOCIADOC DE
PUERTO RICO

Junta pe CALIDAD ANMBIENTAL

Water Quality Area

REQUIREMENTS

Y/AN/INA

COMMENTS

The analytical samples were evaluared by the analytical methods
established in the approved QAPP.

If the answer is NO:
a.  The altemative method is applicable to the project.

The detection and guantitation limits wsed apply to the project.

The zesults were presented in the appropriate analytical units.

The analytical results included the dare in which the analyses were
performed.

The samples accomplished the holding time for each parameter.

If the answer is NO, specify which excesded;
Sample Parameter

The data report included the Chain of Custedy (COC)

If the answer is YES:
2 The COC was filled properly and signed.

b.  The samples included in the data report agree with the
samples included in the COC,

2

2

oy

c
&
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PLUERTO RICCO
JUeTe 0F CAliDal SARIBIENTAL .
Water Quality Area
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REQUIREMENTS P oymms COMMENTS

10. The datz report inchaded the results of the following qualicy
controls and their contamination (i ey

FIELD BLANKS
i Freldblnk

paramarer sarmpie [Ta ,

b Trip blank
parameter sapple [In

¢ Equipment blank .
DRIEInATEC %R Homics

d.  Fleld duplicate

passmeter % R

GADVC
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Water Quality Area

REQUIREMENTS YIUMA COMMENTS
LABORATORY BLANKS

4, hethod blank

pRrAmeier %R

b MEMSD
pRTRITISLET %R limnits

(2]
o
~
z
L
=y
=
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o]
g
p=
2
=
=
=
>
=il
25
(=9
L
[
OD
]
[ ]
~1
5
<
=
~d
i
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-
[~
<
=
=
[N
=
just

<. Laboratery Contrel
Sample (LCS)
paranmeter %R

& Sample replicate

fudenc iy %R
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COMMENTS

REQUIREMENTS FANDA

e, Surrugares (organic)

pararneter %R
£ “Performance

evaluation semple”

pararmctar % B Hrits
g Othens

parzmeled %R Yimigy

The mentioned guality controls are not necassary daring all the anulysls or
sampling activities. 1o will depend of the activity design, the analveical

msthod and the QAPP approved.

11, The data report included the recovery percent (3R} caleulation for

sone or all the blanks mentioned ar # 10,

If the answer is YES:
s The data report included the %R Himits

b, The %R's are within the seceptability range
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PUERTO RICD
SUNTS DE CALITaD AMBIENTAL

Water Quality Area

REQUIREMENTS NMNA | COMMENTS
I€ the answer 1s NO, specify:
Pazarvter %R Lirpits %R

12, The date report ncluded the Relative Pescent Difference
calenlation for some of the blanks Tncheded I 210,
If the answer 15 YES:
a2 The data report ineluded the RPD lirnits

5. The RPLYs are within the acceptability rangs
1f the answer s NO, specifn
Pararnster RFD Litaits RPD

R¥D;

13 The field blanks included af vurber #10 were amafyzed
frequency required by the approved GAPP:
4 Field blank

k. Tripblk

at the
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E5TADO LISRE ASOCIADO DE
PUERTO RICO

Jurnta o8 CAUCAD ANIBIENTAL

Water Quality Area

REQUIREMENTS

COMMENTS

c.  Equipment blank

d.  Field duplicate

14. The calibration curve was made in accordance with the analytical
method or SCP.
If the answer is YES:
a2 Aninitial calibration was made using different standzrds at
the required concentrations.

b.  The calibration verification was made at the reguired
frequency.

¢.  The calibration criteria’s were met

d.  When apply, the RSD limits 2nd the correlation coefficient
(0.955) were met.

GAPP = Quality Assurance Profect Plar; Y/IN/INA = Yes/No/Not applicable; COC = Chain of Custody; [ Jn = Concenrration; % R = Recovery percens;

RPD = Relative Percent Difference; BSD = Relative Standard Deviation

Generzl Comments:
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ESTADG LIBRE ASOCIADO DE
PUERTO RICO

Jnra o CAnDAD AMBIENTRL

Water Quality Area

Corrective Aotions:

Correstive scrion required? Yes NO

i To present documensztion,
—
i Re-sample

C:] Onher (Spacifv: )

Prepared bv: D
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QAPY for Beach Monitoring and Public Netification Program

Appendix 6: PREQB ERLPR SOP
for Enterolert
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| COMMONWEALTH OF PUERTO RICO ___S0PNum.: | 50P021

i
i

§
¢

g Date: | February 27,2015 |
| S o E ENVIRONMENTAL QUALITY BOARD ) s
z Gt | pR ENVIRONMENTAL RESEARCH LABORATORY Page: | 3 | of ;12
10 Scope and Applicability:
i1 This Standard Operating Procedure is applicable to the Analytic Method of Defined
Substrate Technology (Enterolert). This method of analysis is used as an indicator of
bacteriological guality of water, The test detects enterococcus hacteria such as 5 faechun
and K. faccalisin samples of freshwater, potable water, marine water and/or residual water.
2.0 Sunmnary of Method
2.1 Enterolert Defined Substrate Technology is 2 method that utilizes 4-methylumbelliferyl-
B-Drglucoside nutsient indicator that fluoresces when metabolized by entercoocel. When
enterococei utilize their 3-glucosidase enzyme to metabolize Enterclert's nutrient indicator
the samiple fluoresces. After 24 hours of incubation, 3-glucosidase enzyme hydrolyzes the
substrate and provokes a change in color {(Glue fluorescence).
2.2 The enzyme, 3-glucosidase fluoresces under ultra-violet lght (365mm).
3.0 Definitions
31 Iz the context of this method the following definitions apply:
311 Enterococcus bacteriz- The enterococcus group is a subgroup of fecal streptococci
that includes 5 faecalis, § feeciuny, 8 gallinaum and 5. avivrn, Enterococcl age a
valuable indicator for determining the extent of {ecal contamination in recreational
sutface waters.
40 Health and Safety Warnings
4.1 Wear rubber gloves when performing the sampling and anslysis procedures.
47 Wazh hands when sampling and analyzing potentially contaminated waters and/or before
leaving the facilities of the Environmental Research Laboratory,
4.3 Always work under aseptic conditions.
44 Make sure that the UV light source is 6 watt, long wavelength (3650m).
45 I case of using a more powerful UV light source (approximately 15watt), use

protective goggles or a [ace shield.
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4.6 The access panel of the Quanti~Tray Sealer should only be opened by persomnel
gualified to clean the inside of it. Do not open the access panel or tile this sealer if
sample is dripping from the unit.

5.0 Interferences

5.1 The manufacturer of Enterolert recommends diluting marine water samples at least
1:10 witls sterile fresh water inn order to reduce the possibility of interference by marine
bacilli.

52 I chlorinated water is to be analyzed, sterile ample bottles must contain sodinm

thiosuifate (Na25:(s) to neutralize any residual.

A3 If noa-chlorinated water is to be analyzed, thicsulfate should not be used because it
can serve as an additional food source for the bacteria.

5.4 Inappropriate sterilization processes can contaminate the equipment and/or materials,
541  The rubber insert of the Quanti-Tray Sealer may be autoclaved, or it may be
cleaned with isopropyl alcohol or houschold  bleach,  taking  the  usual

precautions when handling such ligquids.

54.2  Clean the outside of the sealer with a soft, dry cloth. A soft cloth maistened
with water, household bieach, or isopropyl alcobol may also be used, taking
the usual precavtions when handling such liquids.

543 To clean and disinfect the interior of the Quenti-Tray sealer vou should practice
the following steps:

5431 Ensure power supply is off, sealer is unplugged and unit has completely
cooled down for S0 minutes.

54372 Remove input tray sheif. Loosen four quarter-turn fasteners and remove
the sccess panel,

5433 Loosen hold-down screws, which secure the lower roller assembly to the
bottom plate of this sealer.

54.3.4 Remove lower roller by lifting straight up and then out,

5435 Use mild detergent, diluted bleach or isopropyi alcohol to clean all
accessible surfaces inside this sealer and the jower roller assembly.
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54.3.6 Dry interior and roller assembly with paper towels or soft cloth.
5437 Reinstall bottom roller assembly on locating gins and tighten the hold-
down screws. Fasten the access panel and reattach the tray shelf,
5.4 Do not prepare culture media with incorrect quantities of reagents,
55 Materials should be preserved in designated places meeting manufacturer's requireiments
and excessive handling of sterilized materials shovld be avoided.
56 Reagents should be stored out of direct sunlight,
6.0  Personnel Qualifications
&l The persormel performing the bacteriological analysis with Enterolert should be an
Eovironmental Microbiologist with 2 or more vears of experience m Envirommental
Microbiology area. The analyst must demonstrate capability on PT or blind QC sampie
analysis.
7.0 Houipment and Supplies

The necessery equipment and supplies for the water sample analysis include:

7.1 Equipiment:
711 Quanti-Tray Sealer
712 A Gwatt, 3650m, ultta-violet lamp (Long~wave UV lann 365-366nm)
713 Environmental incubator
7.14  Incubator {set at 41°C)

12 Supplies:
721 Cuanti-Trays

722  Enterolert dry media in snap packs, stored in the dark at 4-30°C
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7.2.3  Quality Control Cultures:

Strain ATCC Number
Fnterococcus facciunm 35667
Sefratis marcescens (oram-) 43862
Aerovoccus virldians (gram+) 164060

724 Sterile 100 mi bottles
7.2.5  Sterile disposable pipette
7.2.6  Antibacterial solution
727 Safety equipment

728 Quanti-Tray MPN Table

7.25  Disposable gloves
7.3 Quanti-Tray Sealer is operated as follows:

731 Turn power switch on The amber power light should luminate.

732 Allow the sealer to warm up and the green ready light to come on, indicating that
the unit has reached operating temperature. Place an empty Quanti-Tray or
Quanti-Tray/2000 rubber insert on the input shelf with the large cut out facing
away from the sealer,

733 Place a Quanti-Tray or Quanti-Tray/2000 filled with sample and reagent on to
the rubber insert, making sure that the tray is properiy seated in the rubber insert,
and with each well of the tray in its corresponding rubber insert hole,

7.324  Slide the rubber insert with tray info the sealer until the motor grabs the rubber
insert and begins to draw it into the sealer,

735 Inapproximately 15 seconds, the tray will be sealed and partially ejected from the
rear of the sealer.

736 1f at any time you wish o reverse the motor drawing the mabber insert into the
sealer, press and hold their verse button. However, do not reverse the motor once
the rubber insert has been drawn fully inte the mputs lot,
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7.37  Multiple rubber inserts can be run consecutively without pausing {seals up to 4
trays per minute).

738 Tum off sealer when not in use.
80  Preservation of Sample
8.1 Compare sampling data with received chain of custody data.

832 All samples should have maintained a target temperature of 6°C or below when airiving
to the Environmentzl Research Laboratory.

83 Refrigerate or keep samples ar a target temperature of 4°Corbelow. Laboratory analysis
should begin within 6 hours of sample collection and within two hours of receiving the
gample at the lab,

9.0 Procedure

91 Select the work place and afver sterilizing continue with the processing of samples. Shake
sample bottles vigorously 25 times before removing aliquots for preparing dilutions.

92 Prepare 2 dilution 1:10 with distilled stertle water (10 mL water sample and 90 mil sterile
water) in a container labeled with the sample nunber,

&3 Open the pack by snapping back the top of the score line. Do not touch the opening of
the pack.

94 Tap the snap pack to ensure that all of the powder is at the bottom of the mixing bottle
{Appendix 1), Add to the sample and shake until dissolved.

G5 Ongce the media is mixed with the sample aliguot and distilled water in the 100 ml bottle,
it is then poured into the Quanti-Tray.

9.6 Prepare a blank run with each bateh of sample with 100ml. of distilled water,

87 Use one hand to hold 2 Quanti-Tray upright with the well side facing the palm.

0.8 Squeeze the upper part of the Quanty-Tray so that the Quanty-Tray bends toward the
palm.

9.9  Gently pull foil tab to separate the foil from the tray, Avoid touching the inside of the foil
or tray.
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9.10  Pour there agent/sample mixture directly into the Quanty-Tray, avoiding contact with the
foil tab {Appendix 1).

911  Tap the small wells 2-3 time store lease any air bubbles. Allew foam to settle.

912 Place the sample-filled Quanti-Tray onto the Quanti-Tray/2000 rubber insert of the
Quanti-Tray Sealer with the well side (plastic) of the Quanty-Tray facing down.

913 Sealin the Quanty-Tray Sealer. Verify that ail the wells were filled with the samiple.

9.14 Incubate for a minimum of 24 hours at 41°C£0.5 and to a maximum of 28 hours. Record
the incubation time (Appendix 1).

9.15  TFollowing the incubation period, observe and count the number of positive
(fluorescent) wells in a dark room. For enterococci look for blue fluorescence using the 6
watt, 365nm, UV light within 5 inches (13centimeters) of the sample, The number of wells
that flucresce are o be recorded.

9.16  Face light away from your eyes and towards the sample. The fluorescence intensity of
positive wells may vary,

6.17  Refer to the Most Probable Number (MPN) Table specific to the type of Quanty-Tray
used (51 well or 97 well type of Quanty-Tray) to obtain a MPN for enterococci of sample.
Alter obtaining the initial MPN result from the table; multiply that result by the dilution
level to obtain the final result. Results are to be reported as CFU/100mL.

10.0  Data and Record Management

10.1  If the sample is inadvertently incubated over 28 hours without cbservation, the following
guidelines apply:

1011 Lack of fluorescence after 28 hours is a valid negative test.
1012 Fluorescence after 28 hours is an invalid result.

10,2 Data validation and reporting should be done according to Standard Operating Procedures
of the Water Quality Area of the Environmental Quality Board.

10.3  Data will be stored in an active file for at least five (5) years, After this pericd, the records
will be kept in a non-active file for 5 more years before destruction. Data entry will be
done using the STORET program. Also, a Standard Bacteriological Count Bench Sheet
will be used to sumimarize the data (Appendix 2).
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110 Troubleshooting
111 Fuses are located in the fuse holder just above the power switch. J

1.2 If it is necessary to change a fuse, turn off this sealer and unplug the power cord from
this sealer before opening {use holder.

113 Use 6 Amp Buss MDL-6 fuses or equivalent i the 115 watt unit and 4 Amp Buss GDC-
4 fuses or equivalent in the 230 watt unit.

12.0  Quality Contro! and Quality Assurance
12.1 The following quality control procedure is required for each lot of Enterolert:

211 Inoculate three (3) sterile vessels {iiled with 100 mi sterile water with the

following:
Strain ATCC Number Expected Result
Enterococcus faeciun 35667 Fluorescence ;
Serratia marcescens {(gram-) A3BGL No fluorescence ?
Aerococens viridians (gramt) 10400 No fluorescence

12.1.1  Results of the positive and negative controls must be recorded

122 Duplicate Counts: A duplicate count should be performed per route of samples received.
Duplicate counts should be within 5% (same analyst) or 10% (multiple analysts).

12,3 Negative Blanks: One blank (sterile) water sample will be analvzed per batch of samples
processed.

124 Extemnal reference samples: One external reference sample must be run per year.

[2.5  MNew lots of sample containers: will be checked for steriiity using positive and negative
conitrols.

12,6 All Quanti-Trays that have any positive weils must be sterilized in a 30 minute autociave
cycle and disposed of in an approotiate mannet.
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Appendix [ Methodologv Tllustrations:

Addition of the reagent to sample

Addition of the sample reagent to tray

Tray
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