Table 15. Storage and coding requirements for ground-water-quality and quality-control samples
and data of the National Water-Quality Assessment Program--Continued

2. Sample and Data Coding on Analytical Service Request (ASR) Forms--continued

*Use additional codes below for quality-control samples (in accordance wita(13$ﬁ-
continued

For SPIKED SAMPLES (pesticides and volatile organic compounds):
Coding required

Volume
Sample Sample Replicate Type of Source of of spike
medium type type spike spike (mL)
(99105) (99106) (99107) (99108)
For each
spiked sample S 1 20 10o0r20 10 0.1

where S denotes a replicate ground-water sample; 1 implies a spiked sample;
20 implies a sequentially-collected sample; 10 or 20 implies spike was
done in field, or at NWQL, respectively, 10 implies source of spike
solution was the NWQL (required); 0.1 implies a 100-microliter volume
of spike solution was used. Record lot number of spike vial on ASR

form 3
For REFERENCE SAMPLES (of trace elements, obtained from&J9):
Coding required

Sample Sample Reference
medium type type
(99103)
For each
reference Q 3 35
sample

where Q denotes an artificial sample; 3 implies a reference sample; and 35 implies
a reference sample that is a blend of standards. Record reference sample
bottle code as received from B&RQS on ASR fornt.

lUse different time codes to distinguish QC samples and prevent data overwrites (see table 14).

2Storage of ground-water-quality and quality-assurance data in NWIS, Branch of Quality Assurance
Memorandums 90.03 and 92.01 (unpublished memorandums located in the US@®S8,TIR.O. Box
25046, Mail Stop 414, Denver Federal Center, Lakewood, CO 80225).

SWrite message to lab on comment line on ASR form.
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To easily group ground-water-quality and QC data from selected sites, the containers for
these samples are coded in a systematic manner that employs some common codes (table 14--
NAWQA Study-Unit code, local well-identifier code, schedule or laboratory code, and date of
collection). For example, ground-water-quality and routine QC samples from the same well and
time of site visit are given the same local well-identifier code (on sample containers), and the
same local well and 15-digit (latitude-longitude-sequence number) identification codes in
NWIS-I, and the same date of collection (on containers and in NWIS-I). These common codes
facilitate linking selected types of samples (field blanks with the ground-water sample collected
before the blank was taken, one replicate sample with another, or a spiked sample with an un-
spiked sample). If common codes are not used, recoding, or the creation of additional codes by
the Study Unit, will be needed to link data requested by the National Program. In either case,
the Study Unit will be adding unnecessarily to its workload.

To manage sample data efficiently, and reduce confusion, it is best if routine QC sample
data are stored and managed through NWIS-I QADATA, and ground-water-quality sample data
are stored and managed through NWIS-1 QWDATA (table 15). Efficient data management, re-
duced data loss, and improved ease of interpretation also are best achieved if different routine
QC-sample types, taken in relation to the same well and time of site visit, are uniquely coded in
at least some respects, and ancillary information that relates to each routine QC-sample type is
documented on the ASR form (tables 14 and 15). Thus, different time, medium, and QC-sample
codes are used for different types of routine QC samples. Ancillary information, such as the lot
number of the blank water or the spike solution, also is coded and essential to interpreting QC
data correctly. lllustrations of how data and codes are to be stored are provided for each type of
QC sample routinely collected (see appendix).

Consistent coding benefits each Study Unit in several ways. First, except for a few codes,
such as time of sample collection, most sample containers and forms generally can be filled out
before the field team departs for sampling. Most of this same information also can be logged
into NWIS-I in advance. This report (tables 14 and 15 along with the appendix) provides a com-
prehensive summary of appropriate codes that are needed to complete these presampling coding
and management activities.

The prescribed codes will reduce the loss of data through overwrites. Data overwrites can
occur in several ways. For example, one of the most common overwrite problems occurs when
two different sample containers and their corresponding ASR forms have the same identification,
date, and time codes, and one inadvertently requests analyses that involve at least one common
analyte (parameter code) for both samples. Another common problem arises when one makes
corrections to NWIS-1 (QADATA or QWDATA), but does not have these processed through
NWQL-LIMS. In either case, corrections are overwritten and data can be lost electronically
when the NWQL submits or resubmits analytical results to NWIS-I through LIMS original
record or provides updates to this record. To avoid problems, the Study Unit must code samples
correctly. In addition, if corrections are made in the District, the Study Unit also must request
the corrections be processed through the NWQL-LIMS system.
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The prescribed codes will ensure that the sample container for a particular analysis is used
for that analysis. For example, if sample containers are sent for major ions (SC2750--FA) and
trace elements (SC2703--FA), they must be sent under separate ASR forms with different times
to ensure that the trace-element analysis is done using the SC2703 sample and not the SC2750
sample. Because of potential differences in filter loading that affect filtrate concentrations
between these two samples, it is critical that trace-element data come from an analysis of the
SC2703 sample.

Finally, use of the prescribed codes (tables 14 and 15) is necessary for requests from the
National Program for ground-water and QC data. If alternative coding is used, the data will need
to be recoded by the Study Unit before the data are forwarded to the National Program.

Final Presampling Plans and Preparations

During the last month or two before the first field season for data collection begins, the
Study Unit will complete presampling plans and preparations. This will involve a number of
activities (table 16) that, in addition to scheduling water-quality and QC sampling, will include
the following:

1. Creating a field file that contains copies of all the information needed for the current
sampling run;

2. Preparing sample containers and filter units;

3. Checking that all the equipment and supplies needed for sample collection at each well
listed in the file have been obtained and safely stored in the vehicle; and

4. Checking that the vehicle is in good and safe working condition, and that safety equip-
ment is present and functioning properly.

In addition to the well schedule (table 7), the field file contains information critical to com-
pleting activities at each well (table 16), which could differ among wells. As sampling contin-
ues, the file is updated regularly in terms of those wells scheduled for data collection throughout
the remainder of the field season.
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Table 16. Activities related to final plans and preparations before sampling begins

1. Create a field file, in part, from previously collected information, that contains:

» A well schedule (chronological list of wells to be sampled during the scheduled run).

» A checklist of the sample and data-collection activities to be carried out at each well--

(a) a list of analytes to be sampled--by bottle type (for example, FA), in order of collection
and processing, including quality-control samples,

(b) a list of information required, and the necessary forms, to complete any documentation
not completed during previous site visits, and

(c) a form for noting changes in, or providing additional information on, land use.

» Copies of site, well, measurement point, and sampling setup location maps and
photographs for each well.

* Notes on any special site conditions that could affect sample and data collection at a well,
including roaming animals and locked gates, or a well, that on the basis of
screening tests, might require special QC sampling and decontamination procedures.

» The contact person’s (well or land-owner’s) name and telephone number for each well.

* Field cover, well-purge, Analytical Service Request, and field-instrument calibration
forms--completed to extent possible for each well. Also include some extra, blank copies
of each form. (Calibration notebooks can be used instead of individual forms.)

» Overnight-mail shipping forms and labels, completed to extent possible, and the shipper’'s
telephone number.

» Study-Unit (SU) sample-transfer and temperature-check form for NWQL (Sample login)
with SU-addressed, stamped envelope for each well. (Also have the telephone number for
NWQL (Sample login)).

» Calibration notebook(s) for field meters.

» Copies of the NAWQA protocols for sample and data collection, and the U.S. Geological
Survey National Field Manual for Collection of Water-Quality Data (Radtke and Wilde,
in press).

2. Prepare sample containers and filter unitshat are:

 Cleaned if necessary,

» Labeled to the extent possible, and

» Bagged, for each well,

* With each container tightly capped. (Recommend plastic container be half filled with DIW.)

3. Provide routine checks that cover the equipment and supplies stored in field vehicles
(see table 3 for detailed list), for:

* Calibration and use of field meters for temperature, pH, acid-neutralization capacity,
alkalinity, specific electrical conductance, dissolved oxygen, and possibly turbidity.

* Collection, processing, preservation, and, possibly field extraction of ground-water and
quality-control samples.

* Field-equipment decontamination.

» Sample shipment or temporary storage.

 Disposal or temporary storage of waste materials.

4. Provide predeparture checks each time the field team leaves the District office or a well that:

» Cover vehicle safety and condition.
» Ensure all field equipment is properly and safely stored.
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As part of the final presampling preparations, some sample containers require rinsing
(table 16). For example, it is required that all sample containers and caps for filtered and acidi-
fied samples (FA designation), which includes those for major ions and trace elements, be rinsed
at least three times with either QWSU IBW or DIW -- ASTM Type 1 water (conductivity less
than 1.0uS/cm at 25°C). It is recommended, however, that FU, RU, and FCC containers also
be rinsed as described above before use. After the final rinse, it also is recommended, as a QC
measure on the container seal, that each container be half-filled with the same water used for
rinsing and capped before storing the container for transport to the field. If the container is less
than half full when pulled from storage in the field, the container is discarded, and another sim-
ilarly rinsed container is used in its place. This implies that several additional containers for each
sample type are prepared as above and in advance of at least the first field-team trip. After rins-
ing, sample containers can be labeled with the appropriate codes, except for date and time of col-
lection, before they are transported to the field. This will reduce the time necessary to complete
setup activities in the field before samples are collected.

Although at least three different filter units commonly will be used (table 3), only the one
for filtered inorganic samples, the 0.46 fibrous filter (capsule), can be prepared before the
field team departs for the field. Itis required that 1.0 L of QWSU water or DIW (ASTM-Type-
1) be passed through this filter before it is used. Preconditioning is to occur within 5 days before
use. A peristaltic pump head with Tygon tubing, or a Teflon diaphragm pump head with convo-
luted Teflon tubing can be used to force the preconditioning water through the capsule filter. The
pump also is used to force as much water as possible from the capsule after it is preconditioned.
To avoid mildew, the preconditioned capsules are placed in nested, resealable plastic bags and
stored in a cool environment (refrigerator or cooler with ice) before use.

Different filter units might need to be prepared to address topics of interest germane to a
specific Study Unit component. A Flowpath Study that involves geochemical modeling and oth-
er techniques to interpret dissolved inorganic chemical data from ground water requires addi-
tional samples be obtained with these samples filtered through a membrane with a pore size of
0.2 or 0.2um or less. Currently, only flat (plate) filter membranes are available with a pore size
of 0.1um or less. Preparation of these membranes and the equipment needed is described in an
internal document (F.D. Wilde, U.S. Geological Survey, written commun., 1995--see footnote
1). To determine the appropriate filter type and pore size, it is recommended that a comparison
sample analysis be made between data obtained from NAWQA samples passed through 0.45
um capsule filters and Study-Unit samples passed throughr@.inembranes to determine if
there is an appreciable difference in trace-element concentrations.

Final plans before sample collection include the office support effort required to maintain
the field effort. The field effort typically involves repeating activities (such as those in table 16)
on a regular basis during a single field season. To plan for the office support needed, consider
that each time the field team returns: (1) the sampling vehicle(s) generally is (are) unloaded,
cleaned, and restocked; (2) forms and other information are transferred from field to office files;
(3) the field file is restocked with information on the next set of wells to be sampled; (4) samples
brought from the field are archived or shipped from the office; and (5) field and sample-related
data and forms are transferred to data managers, with copies being archived into NAWQA site
files.
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If the planning document or workplan assigns all of the above activities solely to the field
team, their field schedule must allow ample time to complete these activities. The workplan also
should reflect that team members could have a backlog of work pending as a result of their ab-
sence. A field team that keeps good records in the field--of supplies that are running low, or of
equipment that is in need of repair or replacement--can expedite preparations for the next field
effort. While in the field, mobile phones also provide an efficient means of communicating
needs in advance or when emergencies arise.

During final preparations, Study-Unit data managers integrate their plans to review the
data-collection process. Workplans, developed during the last month or two before sampling
begins, include verification of field forms returned by field teams, the login of sample and data
information from these forms, and the updating of any new information (such as changes in land
use). Workplans also include regular retrievals and quality-control checks on NWQL data re-
turns. Of particular importance is the timely retrieval and evaluation of routine QC data, which
can be used to assure field teams that data collection can continue unabated. Finally, data man-
agement workplans are to include the development of NAWQA water-quality files for wells at
which ground-water samples are collected. These files generally are distinct from other files,
such as the GWSiI file, in that they chiefly contain records and information pertaining to ground-
water-quality sampling. Thus, each of these files contains copies of sample-collection field
forms, NWQL and other laboratory request forms, and water-quality-data summaries (in partic-
ular, NWIS-I site and time-specific lists (WATLISTS) of water-quality data).

Field Protocols and Recommended Pxcedures

A field team could spend 2 to 5 hours traveling to and from each well that is scheduled for
the collection of ground-water-quality samples. At each well, the team will perform some, or
all, of the following activities:

(1) Equipment setup.
(2) A well purge, to remove standing water, and field measurements.
(3) Sample collection and processing.

(4) Decontamination of field equipment, including possible breakdown and storage
of sampling equipment.

(5) Preparation of blank samples.

(6) Preparation of other routine quality-control samples and field extracts for
pesticide samples.

(7) Handling and shipping of samples, including completion and verification of field,
laboratory, and other forms.

Each activity is described below in its approximate chronological order of occurrence.
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Equipment Setup

Upon arrival, the field team contacts the land or well owner (if necessary), and locates the
well and areas for conducting on-site activities (table 17). The field team carries out the remain-
ing setup and other on-site activities after selecting one field-team member, hereafter referred to
asTeam Member A who is responsible for the collection of all water-quality samples through-
out the day. From this point oheam Member A generally performs only those on-site activ-
ities that are least likely to lead to the contamination of samples during or after collection. The
other field personfeam Member B, also performs activities required in order to collect sam-
ples and data, but in some cases the activities performed potentially heighten the risk of sample
contamination if that person also were to collect water-quality samples.

Field team roles, which are maintained throughout the day regardless of the number of
wells visited, are alternated between team members on a regular, preferably day-to-day, basis.
This ensures that each team member can perform all on-site activities associated with ground-
water-quality data collection.

It is recommended that team members wear clothing appropriate to their assigned activi-
ties. Team Member Awears clothing that is tightly knit and not likely to shed lint. Powderless
latex (when using methanol) or powderless vinyl gloves are requiieain Member Binitially
wears work gloves and coveralls over attire, similar to that of Team Member A. Work gloves
and overalls are removed after the completion of setup activities that involve handling equip-
ment that could be heavily soiled or contaminated (table T&am Member Balso is required
to wear powderless latex or vinyl gloves during sample handling and preservation. Safety
goggles or glasses are worn whenever either team member is handling chemical reagents that are
potentially toxic or hazardous.

Well Purging, Grab Samples, and Field Measurements

Before water-quality samples are collected, the well is purged of standing water. Grab
samples taken near the end of the purge are used to determine (1) the amount of NWQL hydro-
chloric acid needed to acidify the VOC samples, and (2) the normality of QWSU sulfuric acid
to use for field titrations. Field data are obtained during the latter stage of the purge, immediately
before sample collection. The purge, as well as grab-sample analyses and field measurements,
are carried out in an efficient, and to the extent possible, consistent manner throughout the
NAWQA Program (table 18).

The well purge ensures that the field-measurement and sample data that are subsequently
collected reflect the chemistry of water in the aquifer, and not that of the water that has been
standing in the well. The purge also conditions sampling equipment and reduces turbidity (sed-
iment and colloids) caused by either the lowering and start-up of a portable pump, or the start-
up of a water-supply pump.
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Table 17. Initial field-team setup activities related to on-site protocols and procedures at wells
used for ground-water-quality and routine quality-control data collection for the National Water-
Quality Assessment Program

1. Field team arrives, consults field file (table 16), and carries out initial setup activities as
follows:

*Contacts land or well owner (if necessary)
*Verifies following points and areas of interest (modify site-file maps and update photographs
and forms as necessary):

Land use and land cover in vicinity of well

Well location and water-level measurement point
Parking areas for vehicle(s)

Areas for field-equipment setup and well-water discharge

2. To provide quality assurance, the field team divides remaining setup duties, which are carried
out as follows:

*Team Member A
Calibrates and sets up field instruments for titrations, turbidity, and flowthrough cllamber
Assembles sample-wetted equipment for purge and colléction
Completes labeling of sample containers and forms (primarily by adding date and time of
collection}

*Team Member B
Sets up safety cones (as needed)
Measures water levels (if possible, static depth to water and depth &f well)
Checks for oil residues in well (on measurement tape)
Calculates purge volume (from well diameter and depth measurements, otherwise assumes it
equals three casing (or wellbore) volunies)
Attaches waste lines to purge setup (see fig. 2, routes to prevent flooding in work area
and near power supplies)
Sets up pump system (as needed, fig.2, for monitoring well, in well drained area)
Sets up power supply (for portable pump, avoids wastewater areas; using vehicle power,
checks fuel is sufficient, attaches exhaust hose(s) to vehicle(s), and voids exhaust downwind
of work areas; using portable generator, checks and, if necessary, fills fuel tank)

1See appendix, figure A1, and update as necessary.

2According to “Field Instruments” section and appendix, figures A2 to A6.

3See text and figure 2.

4According to “Sample Coding and Data Management” section and appendix, figures A8 to A20.
SSee appendix, figure A7.
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Table 18. Field-team activities for purging a well for ground-water-quality and quality-control
data collection

[NWQL, National Water Quality Laboratory; HCI, hydrochloric acid; VOC, volatile organic compound;
QWSU, Quality Water Service Unit; mL, milliliter; 3$0y, hydrosulfuric acid; ANC, acid-neutralizing
capacity; ALK, alkalinity]

1. Field team identifies approach to be used to purge well on basis of:
» Standard purge protocol (see table 19)
* Recent pumpage from well
* Possible use of packers
» Well capacity
* Possible use of other customized purge criteria

« Well type (monitoring or water-supply weéll)

2. Field team divides site duties on the basis of assigned roles for the day, and carries them out
as follows:

Team Member A
 Records flow rate and volume of flow from the well and through the equipment’setup.
« Collects grab samples near end of purge to determine and:fecord
(1) the number of drops of NWQL HCI required to reduce the pH of VOC 40-mL sample

to 1.7 to 2.0 (to a maximum of 5 drops for VOC sample preservation), and
(2) the normality (1.6 or 0.16) of QWSU,B0; titrant, and volume in milliliters (50 or

100) of the ground-water sample (for field titrations of ANC and ALK).
» Records field measurements, including final median values required under ptotocol.

Team Member B

» Conducts purge (and routes flow as needed to obtain field measurement data (see fig.2)).

* Adjusts and measures initial and final flow rates through purging setup and pump rates in
well (as required and needéd)

» Monitors (if necessary) pump work rate (amperage) and power supplies (fuel levels).

Both Team Members

« Assess stability of chemical and physical measures to determine when samples are tollected.
» Document decision on whether or not to sample, and why.

1See text, including section on “Purging Different Types of Wells.”

2See appendix, figure A7.

3See “Grab Samples for Titrations and Volatile-Sample Preservation” and appendix, figures A8 and A9.
4See “Final Assessment of Chemical Stability.”
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From the portable pump used for a monitoring
well, or from the garden-hose-threaded
connection for a water-supply well

T

-
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Al line
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T -
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7
Sample-collection
chamber
) I 1) To waste-water drainage
A A
AN
Manifold
To waste-water drainage
Flowthrough
chamber
EXPLANATION
Rigid-wall Teflon tubing @ Antibacksiphon
H Quick connection @ Three-way Teflon flow valve
Flow direction, at different times Field sensors (flowthrough chamber)
(1) During initial purge stage DO Dissolved-oxygen sensor
2 During intermediate and final stages T Temperature sensor
(2a)  To obtain most field measurements pH pH sensor
(2b)  To obtain turbidity samples, and SC Specific electrical conductance
at end of purge to route flow sensor

for collection

Figure 2. Schematic of equipment setup for well purge and sample collection.
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Despite differences in scientific opinion as to when and how much purging are necessary,
and the criteria used to assess when purging is complete, NAWQA field teams will use the stan-
dard USGS procedures and criteria for purging and collecting field measurements (table 19). In
applying the purge protocols, the equipment and procedures used can differ in some respects on
the basis of recent pumping, well capacity, study component, and well type (see below). With
some exceptions, the same equipment (fig. 2), criteria (table 19), and similar procedures are used
to purge and collect ground-water-quality samples. Deviations from the standard purge proto-
cols that are not described below are discussed in advance, if possible, with the NAWQA QA
Specialist.

Acceptable deviations from standard purge protocols

Four possible exceptions to the standard purge procedures are recognized and accepted.
The first relates to recent pumping. If it can be documented that a volume of water equivalent to
the purge volume already has been pumped from a water-supply or monitoring well within the
24-hour period before the field team arrives, sample collection can begin after equipment has
been flushed or “conditioned” with ground water and field measurements have been shown to be
stable. This effectively reduces the purge time to that needed to achieve stable field measure-
ments (table 19, minimally about 15 to 25 minutes).

The second exception to the standard purge protocols relates to well capacity. When the
permeability of the aquifer is low, and a slow recovery limits well capacity, it often is possible
to quickly evacuate the standing water from the well. For a monitoring well, the field team low-
ers the pump intake slowly, and evacuates the well at a pump rate that does not suspend sedi-
ments. Field measurements and samples are obtained after the water level has recovered to at
least 90 percent of the level measured before evacuation, and provided recovery occurs within
24 hours of evacuation.

The third exception to the standard purge protocols also relates to well capacity. When
packers have been placed in a well to restrict the zone of water withdrawal, the purge volume is
equivalent to three times the volume between the packers. Given that this purge volume could
be quite small, the field team again could find that only a 15- to 25-minute purge at the low flow
rate is needed to remove the necessary water and obtain stable field measurements. As a quality-
control measure, pressure transducers, installed above and below the packers, are recommended
to determine that leakage is not occurring across packers or from above or below the zone
isolated for sampling.

The fourth exception to the standard purge protocols is related to the ground-water compo-
nent sampled. When purge criteria can be customized for the well and in relation to specific sam-
pling objectives, these purge criteria can be used in place of the standard criteria. This
exception is most appropriate for investigations that focus on a specific, but limited group of
analytes, such as in a NAWQA Flowpath Study (table 1). In fact, it is recommended that Study
Units develop and use purging procedures and criteria that best correlate with the concentrations
of analytes being investigated. For example, a customized purge criteria for sampling VOCs is
described by Gibs and Imbrigiotta (1990).
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Table 19. Standard protocols and recommended procedures for conducting and assessing
well purging for the National Water-Quality Assessment Program (modified from F.D. Wilde,
U.S. Geological Survey, written commun., 1995--see footnote 1)

[Assumes that well capacity is not a limiting factor; see text for further discussion of exceptions.

°C, degrees Celsius; %, perceatjess than or equal to; >, greater than; <, less {h@ftm, micro-
siemens per centimeter at Z5°mg/L, milligrams per liter; NTU, nephelometric turbidity units]

1. Purge a minimum volume of water equal to three times the casing (or wellbore) Yolume.

2.  Reduce rate of flow from well, if possible, but at least through setup, to no more than about
0.1 gallon (~500 milliliters) per minute for 15 to 25 minutes near end of purge (sample-
collection rate¥.

3. Monitor pH, temperature, specific electrical conductance, and dissolved oxygen through-
out the purging process, but particularly during last 15 to 25 minutes. (If trace-element
samples are being collected, include turbidity measurements as part of monitoring.)

4. The well is considered purged after at least three casing volumes have been removed

and values of monitored parameters between 5 successive measurements separated by
about 3- to 5-minute time intervals are within the allowable difference specified below:

Parameter Allowable difference or value
pH + 0.1 units £ 0.05 units if instrument displays
2 or more digits to the right of the decimal)
Temperature + 0.2°C (thermistor)

Specific electrical conductance (SC) + 5%, for SC< 100uS/cm
+ 3%, for SC > 10QuS/cm

Dissolved oxygen (DO) + 0.3 mg/L

Turbidity (TU) + 10%, for TU < 100 NTU: ambient TU is
<5NTU for most ground-water systems
(visible TU > 5 NTU)

«If measurements appear stable, the median value of the last five measurements for each
parameter (except for pH) is recorded on the appropriate forms (see appendix, figs. A7 and A8),
and the field team proceeds with sample collection. For pH, only the last measurement is
recorded.

«If criteria for stability is not achieved, purging is continued until either the field measure-
ments stabilize, or the equivalent of five or more wellbore or casing volumes have been
removed, depending on the judgment of the field team. The field team records the final field
measurements in the manner noted above, and notes any parameters which remain unstable.

«If measurements remain unstable, the field team must decide whether or not to continue with
sample collection.

*A lack of stability, indicated by a consistent trend in values upward or downward for pH, SC,
DO, and TU, indicates possible problems in well design, or purging setup or technique. Itis
recommended that samples not be collected from a well if the setup or technique cannot be
altered to obtain stable measurements.

IStanding volume is calculated from depth to water and depth of well measurements (see appendix,
fig. A7).

2If a high initial rate is used, reduce rate of flow from well and through purge-collection setup to
this rate.
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Each of the above exceptions actually fulfills the intent of the standard protocols. In each
case, the procedures and criteria used ensure the removal of stagnant water, and the chemical and
physical stability in flow before samples are collected. In addition, and regardless of what purge
criteria are used, the standard field measurements (DO, SC, T, pH, and, if trace-element samples
are collected, TU) also are determined and documented. They are part of the NAWQA data col-
lected at each well (table 1). Thus, except for pH, the median value of the last five stable values
for each standard measurement, and any customized purge criterion, are recorded as part of the
data of record. For pH, only the last measurement is recorded.

Purging with different flow rates

With the exception of some Study-Unit Survey Flowpath-Study components (table 1),
wells used by NAWQA generally are completed at relatively shallow depths in water-table
aquifers. As a general rule, the purge procedures described above are completed within about
2 to 2 1/2 hours, which includes the 15- to 25-minute period at the low flow rate required for
sample collection (about 0.1 gal/min or 500 mL).

A low flow rate is required at the end of the purge (and during sample collection) for con-
sistency and technical reasons. In combination with a portable, submersible pump, a low flow
rate:

(1) is obtainable and maintainable for most, if not all, wells;

(2) reflects a discharge that can be sustained at low pump amperage and without surging;

(3) reduces the likelihood that sources of ground water entering the well will change (Reilly
and others, 1989);

(4) is likely to lead to uniform, or at least less turbulent, flow;

(5) reduces the potential for degassing of some constituents, such as VOCs and radon;

(6) reduces the likelihood of entraining colloids and other artifacts dislodged and suspended
by turbulence; and

(7) provides a rate of flow that is manageable during sample collection.

To achieve some of the above in sampling water-supply wells when the rate of flow
through the well is high and uncontrollable, part of the flow is diverted (through the equipment
setup) at the required low rate.

Although use of a higher rate of flow throughout the purge and sample-collection period
than that required near the end of the purge reduces purge and sample-collection times, it also
reduces the likelihood that the benefits described above will be achieved. As a compromise that
aids in reducing field times, while maintaining some consistency and quality control, higher flow
rates (during the initial part of the purge) than the required low flow rate (near the end of the
purge) can be used provided these conditions are met: (1) that the high flow is sustainable, (2)
that the high flow is not highly turbulent, (3) that field measurements, including turbidity, which
could change precipitously at first under the high flow, stabilize relatively quickly, and remain
about the same (no abrupt changes), and (4) that turbidity, in particular, does not remain elevat-
ed, but approaches a generally acceptable value (table 19).
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Purging different types of wells

Perhaps the most substantial differences among wells that the field team could encounter
in applying the standard purging protocol (table 19), or one of the acceptable deviations to that
protocol, occurs in relation to well type (monitoring or water-supply well). Because water-
supply wells for NAWQA are chosen on the basis of suitable construction for ground-water-
quality data collection (Lapham and others, in press), they are equipped with pumps that can be
used to obtain water samples. The location of the well pump intake and the pump rate, however,
generally cannot be controlled by the field team. This implies that the field team only has limited
control of some aspects of the purge and sample-collection process at these wells. This is not
the case for most monitoring wells. Because data collection at most monitoring wells selected
by NAWQA will require the use of a portable pump whose intake location and flow rate can be
modified, the field team has considerable control over the purge and sample collection process
for this type of well. Despite the differences in level of control between water-supply and mon-
itoring wells, and to promote consistency in purging and data collection from these two types of
wells, it is required that field teams follow the standard procedures (table 19), when possible, or
follow acceptable alternative procedures for purging each type of well. Further guidance on
purging either type of well is provided below.

Water-Supply Wells. Water-supply wells used by NAWQA are selected, in part, because
they have pumps deemed suitable for producing samples of suitable quality. The field team,
however, generally cannot alter the rate at which these pumps operate, nor the location of the
pump intake. Generally, the field team only can control the flow rate through their own equip-
ment when purging or collecting samples.

To determine the manner in which the purge of a water-supply well is conducted, the field
team first estimates the volume of water that will be removed from the well using the ground-
water supply-pump rate and the final 15 to 25 minutes of purging (when stability measurements
must be made). If the estimated volume is about equal to or exceeds the required purge volume,
then evacuation of the required purge volume will take only about 15 to 25 minutes. In this case,
the field team sets up the equipment and then conducts the purge. This situation commonly aris-
es for small water-supply wells, such as those used for single dwellings. Setting the equipment
up first, and then purging this type of well will prevent overpurging, which could adversely af-
fect the quality of data obtained by NAWQA for some VOCs (Gibs and Imbrigotta, 1990).

For a water-supply well that requires a purge time considerably longer than 15 to 25 min-
utes (for example, more than 2 hours), the field team has the option to request that the well pump
be turned on before they arrive. This approach commonly is needed for high-capacity wells used
for irrigation or drinking-water supplies. The field team arrives, however, in time to set up
equipment, complete the final 15- to 25-minute phase of purging using the low flow rate through
their equipment, and obtain stable field measurements before the required purge volume is evac-
uated. If this option is used, the field team also requests that static water-level data be collected
by the pump operator before pumping begins.

As a final consideration in purging a water-supply well, the field team keeps the water-
supply pump operating throughout the purge and sample collection. This ensures the removal
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of standing water from the well, and clears standing water from any plumbing lines leading to the
sampling equipment.

To ensure the water-supply well continues to operate, the field team can open more flow
valves than just the one connected to their equipment. This also will reduce the likelihood of back-
flow of water stored in plumbing lines that could be connected to the line that transports water to
the sample-collection setup. Backflow often occurs if the plumbing system is not equipped with
antibacksiphons. Antibacksiphons generally are absent in secondary distribution lines on low-
capacity supply wells, such as those used by rural homeowners for local supplies.

Since water-supply pumps operate continuously during the purge and sample collection,
there is a chance that the supply pump could burn out. Although most commercial pumps are de-
signed to operate for hours without problems, old, worn pumps are a potential problem. If a pump
burns out, the field team generally should expect to replace it upon the owner’s request. To limit
the chance of pump burnout, the field team needs to work quickly and efficiently to keep the total
pumping time required to purge and sample as short as possible. If this is achieved by using a high
flow rate, through setup equipment, this flow rate is reduced to about 0.1 gal (500 mL) per minute
during the final stage of the purge and during sample collection.

Monitoring Wells. Because the field team supplies the pump, they control the rate at which
water is pumped from the well and through their equipment, as well as the location of the pump
intake in the well. During the purge of a monitoring well, it is important to recognize that pump
intake rate, emplacement, and location can influence the quality of the water obtained. Thus, itis
important that these pumps be used in a consistent manner for the purge and sample collection at
different monitoring wells.

As in the case of a water-supply well, the first step in applying the purge protocol to a mon-
itoring well is to determine if the required purge volume can be evacuated in the 15 to 25 minutes
needed for field measurements at the required low-flow rate for sample collection. For this 15-to
25-minute period, and a rate of about 0.1 gal (500 mL) per minute, about 1.5-2.5 gal (7-11 L) will
be evacuated from the well. If the required purge volume is less than or equal to this volume, the
field team sets up all equipment and then purges the well at this low rate. If the required purge
volume exceeds about 1.5-2.5 gal, the field team can purge the well at an initially high, but accept-
able, flow rate (as described earlier) to reduce the purge time, and then reduce the flow rate to the
sample-collection rate for the final 15 to 25 minutes of the purge, and take and document final field
measurements.

Pump intake emplacement is a consideration in the purge of a monitoring well. To reduce
the suspension of sediments in the well, the pump intake always is lowered slowly into the well.
Initially, the intake is placed just below the surface of the water standing in the well.

With the setup equipment properly configured to route flow directly to waste (fig. 2), the
pump is turned on at an initially low rate to avoid sediment suspension in the well. If the required
purge volume is small, and the entire purge can be conducted within 2 hours at the low rate re-
quired for final field measurements and sample collection, the pump rate is slowly adjusted to a
rate of about 0.1 gal (500 mL) per minute. This rate is verified by measuring the outflow from the
waste line, and recorded (appendix, fig. A7).
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If the required purge volume is high, and an initially high pump rate is desired, the pump
rate is slowly increased until either the maximum acceptable flow (as described earlier) or pump-
ing capacity is reached (because of pump limitations or well capacity). In general, unless the
well capacity is extremely low and purging cannot be completed within 2 to 2 1/2 hours, rapid
evacuation of the standing water in the well is avoided. As noted earlier, the initial flow rate is
measured at the waste-line outflow and recorded (appendix, fig. A7).

After the initial flow rate has been measured, the flow is rerouted through the instrumented
flowthrough chamber (fig. 2) and the purge continues. Field measurements are made and record-
ed from this point on (appendix, fig. A7).

As the purge continues, and to enhance the evacuation of all standing water, the pump in-
take in unpacked wells is lowered slowly until it resides a distance above the open (perforated,
or screened) interval that is equal to 7 to 10 times the diameter of the well casing (borehole).
Assuming the monitoring well was designed correctly with a short open interval of 2 to 10 ft
(Lapham and others, in press), this final location of the intake aids in promoting the flow of water
from the entire screened interval to the pump intake.

Any substantial changes in pump intake location (lift) could affect the flow rate. Thus, all
changes in pump intake location are completed before the final 15- to 25-minute stage of the
purge. At this time, any high pump intake rate is reduced to about 0.1 gal (500 mL) per minute,
and the last five sets of successive field measurements are taken, while the last of the required
purge volume is evacuated from the monitoring well.

Grab samples for titrations and volatile-sample preservation

During the final 15 to 25 minutes of the purge, or whenever measurements appear stable
in relation to the purge criteria (table 19), two grab samples are tdkenfirst is a 100-mL
sample which, if the pH exceeds 4.5, is quickly titrated to roughly determine the acid neutraliz-
ing capacity (ANC) of the sample (Radtke and Wilde, in press). From the ANC value, the field
team determines the optimum sample volumes and titrant normaliti}l @r.®.16N sulfuric
acid) to be used for subsequent, quantitative field titrations (table 20). If the sample pH is 4.5
or less, no field titrations for ANC or alkalinity are required.

If VOC samples are scheduled for collection at the well, a second 40-mL grab sample is
obtained in a clean glass beaker to determine the amount of NWQL hydrochloric acid needed to
preserve VOC samples (from March 31, 1993 to January 31, 1994, samples were preserved with
NWQL-concentrated hydrochloric acid). The acid is added drop by drop to this beaker, the sam-
ple is stirred or mixed, and the pH is measured after each acid addition until it is between 1.7 and
2.0. The number of drops of NWQL acid used must be recorded on field forms (appendix, figs.
A8, A10-A, A11-A, A12-A, and A13-A). To avoid damage to NWQL instruments, however,
no more than 5 drops of NWQL hydrochloric acid are to be added to a VOC sample (Bruce
Darnel, VOC National Synthesis Team, U.S. Geological Survey, written commun., 1995).
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Table 20. Field-titration procedures for ground-water samples of the National Water-Quality
Assessment Program

[mg/L, milligrams per liter; mL, milliliters]

» Except when replicate titrations are scheduled at selected wells, one filtered, and
(optionally) one unfiltered, sample will be titrated at each’site.

« The unfiltered sample is titrated for acid-neutralizing capacity (ANC, fhg/The filtered
sample is titrated for alkalinity (ALK, as mg/L Cag@arbonate, as mg/L GG,

bicarbonate, as mg/L HGO and hydroxide, as mg/L O

» Conducted in the field on fresh samples by the incremental addition of titrant, generally
with digital equipment, and the recommended volume of sample and normality of titrant,
as follows:

Parameter(s) Expected Value Sample Volume Titrant Normality
ANC or ALK 0.0-50 mg/L as CaC® 100 mL 0.16
ANC or ALK 50-200 mg/L as CaCp 50 mL 0.16
ANC or ALK 200-1,000 mg/L as CaGQ 100 mL 1.6

ANC or ALK Exceeds 1,000 mg/L as CagO 50 mL 1.6

» Estimates of ANC, ALK, and contributing species are determined by the Inflection-Point
Method (Radtke and Wilde, in press). Inflection points to determine ANC or ALK and
contributing species are near pH values of about 8.2 and 4.5 for most waters buffered by
the carbonate system.

« If difficulties arise in determining titration endpoints--which could be encountered for saline,
low-conductivity, low-alkalinity, anoxic, or organic-rich ground waters--the Gran-Function
Plot Method is recommended (Radtke and Wilde, in press).

» Field titration data are recorded (appendix, fig. A9) and later stored electronically under
the appropriate parameter codes in NWIS-I QWDATA (for primary ground-water samples)
or NWIS-1 QADATA (for replicate ground-water samples).

1Before 1996, titration of an unfiltered sample was required and titration of a filtered sample was
optional.

2Reporting values above assigns carbonate chemical species as the primary sources of neutralizing
capacity. At this writing, appropriate parameter codes are not available to enter data above in NWIS-I
in milliequivalent units.
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Einal assessment of chemical stability

The field team decides whether or not to collect ground-water-quality samples on the basis
of the relative stability of field measurements taken near the end of the purge, as the last of the
required purge volume is evacuated from the well (table 19). Itis recommended that samples
not be collected if unstable field measurements persist. Unstable measurements generally indi-
cate one or more of the following is true: (1) that the source of water entering the well is changing
with time, (2) that a decreasing proportion of water leaving the well is water that initially was
standing in the well, or (3) that water is entering the well in a disproportionate manner as time
elapses from a new source or from several sources. Thus, the resulting water-quality data ob-
tained from sampling a well with unstable field measurements may or may not relate to the land
use, aquifer, or other conditions being investigated.

Sample Collection and Processing

Sample collection begins when purge criteria have been met. The type and number of in-
dividual ground-water-quality and QC samples obtained, however, depend on the ground-water
component (Study Unit Survey, Land-Use Study, or Flowpath Study) for which samples are
being collected (table 1). Study-Unit (or Subunit) Surveys and Land-Use Studies commonly
include the collection of samples for organic, inorganic, and possibly trace-element, radio-
chemical, and isotopic analyses. Flowpath Studies generally are limited in scope and require
fewer samples than either Surveys or Land-Use Studies. For each component, routine, and
possibly topical, quality-control samples also are scheduled for collection at selected wells.

Regardless of the particular component under investigation, protocols and procedures are
followed in a consistent, timely, efficient, and quality-controlled manner. The protocols and
procedures that follow describe the sample-collection methods to be used for NAWQA ground-
water-quality studies (table 21), and include the collection and processing (filtration, preserva-
tion, handling, and shipment) of water-quality and QC samples for a given analysis. In addition,
the protocols also specify an order or sequence in which groups of samples for different analytes
are collected under these protocols, which generally is to be similar at each well in a given com-
ponent, and among components with similar data-collection requirements.

Overall, the NAWQA sample-collection protocols and recommended procedures (table
21) follow USGS protocols and procedures (F.D. Wilde, U.S. Geological Survey, written
commun., 1995--see footnote 1). Thus, samples for organic analytes (unfiltered, then filtered)
are collected first, followed by samples for inorganic analytes (filtered, then unfiltered), which
in turn are followed by the collection of samples for other (ancillary) analytes--isotopes, radio-
chemicals, and chlorofluorocarbons (table 21). Routine replicate ground-water-quality samples,
including those for field spikes, are collected in conjunction with the primary ground-water-
qguality samples (table 21). (Routine QC samples that use blank water are collected in the
field after ground-water-quality samples and after the decontamination of sample-collection
equipment.)
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Field-team functions

The setup (fig. 2) used to purge the well is modified slightly for sample collection. The
short turbidity-collection line is replaced by an extension line that runs to the sample-collection
chamber. The flow, which has been passing through an instrumented flowthrough chamber, is
rerouted (for example, using the second three-way flow valve as shown in fig. 2) through this
extension line that is connected to the sample-collection chamber. The rate of flow through the
sample-collection setup is about 0.1 gal (500 mL) per minute.

In general, samples are obtained and, with one or two exceptions, processed (for example,
filtered) by Team Member A (table 21). Except for radon and chlorofluorocarbons, which re-
quire special collection equipment, and dissolved organic carbon, which requires a pressurized
filtration, samples are obtained (sample containers are opened, if necessary, final rinsed, filled,
and closed) only within the collection chamber. As each sample container is removed from the
chamber, it is set aside on a clean surface, and not handed dirdatimoMember B. This
reduces the likelihood of contaminationTafam Member A, the chamber, and subsequent sam-
ples, as collection continues.

In general,Team Member B, who has removed coveralls and work gloves, preserves (if
necessary) and temporarily stores samples (tableT2gm Member B also performs field
titrations.

Chemical preservation of NAWQA samples currently (1995) requires a single preservation
chamber (for NWQL hydrochloric and nitric acids). This chamber is separate from that used to
collect samples (table 3). During preservation, samples are opened, preserved, and closed in this
chamber byfeam Member B.

Throughout the collection process, the field-team members frequently replace their gloves
at logical intervals to further reduce sample contamination (table 21, CG). If either one leaves
the collection or preservation areas to perform other tasks, gloves must be replaced before activ-
ities in these areas are resumed.

Near the end of the sample-collection process, field titrations (particularly when replicate
filtered (ALK) or unfiltered (ANC) samples are taken) generally will require mo$eam
Member B’s time. Therefore,Team Member A often will complete the collection of all sam-
ples after that for ANC with little or no assistance (table 21).

Special considerations for selected sample types

With adequate training and preparation, collection procedures for most sample types re-
guire no more than a conscientious effort to rinse and fill a bottle in a clean setting to obtain high-
quality data. Situations arise, however, which necessitate processing samples simultaneously
with their collection, or which require modifications to the general field-equipment setup and
protocols described (table 21).

Filtered Samples. To obtain high-quality samples, care must be taken in the use of filter
units and to avoid overpressurizing these units. The NWQL aluminum plate filter (for pesticide
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samples) is prepared in the collection chamber (table 21) and has a simple nipple fitting, which
is connected to the sample outflow orifice inside the sample chamber by a short piece of Teflon
tube. Airis evacuated from the plate unit using the trip valve on top of the unit as it is filled by
raw sample flow. After evacuating the air, the trip valve is closed. Initially, some filtrate is dis-
carded before any samples are collected (table 21).

The sample for dissolved (filtered) organic carbon (DOC) is collected directly in the DOC
filter cylinder in the collecting chamber. The DOC cylinder subsequently is capped, removed
from the chamber, and the sample filtered undggad$ at a low (15 Ibs/#ror less) internal pres-
sure. (Pressures in excess of 15 I3%/an be hazardous and can rupture the filter membrane and
invalidate the sample.)

Routine NAWQA 0.45-m-filtered inorganic samples are obtained using the QWSU cap-
sule filter (for inorganic samples). The capsule is preconditioned before use (see “Final Pre-
sampling Plans and Preparations”). The capsule nipples are attached to flexible Teflon lines,
which allow the capsule to be inverted (arrow on capsule denotes direction of flow) during its
final rinse and use. Inverting the capsule so that the flow is vertically upward while the capsule
initially fills with water, combined with tapping the side of the capsule several times while it fills,
forces most air out of the capsule. Purging most of the air from the capsule filter helps prevent
oxidation and possible precipitation of redox-sensitive analytes (for example, iron, manganese,
aluminum, and uranium) that would (negatively) bias filtrate concentrations. Procedures for fil-
tering inorganic samples that require filters with Qr@2-or smaller pores are described in an in-
ternal document (F.D. Wilde, U.S. Geological Survey, written commun., 1995--see footnote 1).

In some instances, filter clogging by fine sediment, or even finer colloids, could markedly
reduce the rate of sample flow through the filter units described. Field teams are not to increase
flow by forcing water through a filter unit under increasing pressure. Instead, either clean the
clogged unit (see “Decontamination of Field Equipment” below) and reinstall the cleaned filter,
or simply replace the clogged unit with a second filter unit of similar type. It is most efficient to
have a second unit available. A second capsule filter unit also is required for the collection of
replicate, filtered inorganic ground-water samples.

Radon and Chlorofluorocarbon (CFC) Samples.Collection of these samples occurs
outside the sample-collection chamber and requires modifying the sample collection setup--
replace the extension line from the flow manifold to the sample-collection chamber with the
appropriate collection device (fig. 2). In either case, sample extension and pump-reel lines are
inspected to determine if gas bubbles are forming inside the line, or if any air is being drawn into
the sample flow at any connection. If these lines are adequately insulated to prevent warming of
the sample flow and connections are air tight, bubbles generally are not present. The presence
of bubbles indicates possible degassing of radon and CFCs from sample flow or entrainment of
CFCs from air that enters loose connections. Initially, bubbles often can be dislodged and evac-
uated with sample flow by striking the extension or pump-reel line sharply with a hard, blunt
object. Connections can be tightened to prevent air entrainment. This, combined with back-
pressure created by partially closing the valve on the radon-collection unit or backpressure
created in the operation of the CFC collection unit, often will reduce degassing during sample
collection.
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For radon samples, the collection unit valve is partially closed, the glass syringe needle is
inserted through the septum port of the unit, and the unit valve is further closed until there is suf-
ficient backpressure to create an almost effortless withdrawal of water into the syringe. The
syringe is partially filled, withdrawn from the septum, inverted (needle up), and the water ejected
to waste. This syringe rinse is repeated at least one time. After the final rinse, and with the
syringe plunger completely depressed (no air or water in syringe barrel) the needle is reinserted
through the septum, and about 15 mL of sample are withdrawn slowly into the syringe barrel to
avoid suction and degassing. The needle is withdrawn from the septum, the syringe inverted
(needle up), and the sample slowly ejected to waste until only 10.0 mL remains in syringe barrel.
The syringe needle is tipped downwards, and the needle tip inserted into the mineral oil, and
to the bottom of the radon sample vial. The 10.0 mL sample is injected slowly, the syringe
removed, the vial firmly capped, and the actual time (in military format) of sample collection
is recorded (see appendix, fig. A10). If no replicate sample is taken, the vial is shaken for 15
seconds, repacked in tube, the tube capped, and the NWQL-ASR form (lab copy) for radon
(LC1369) is wrapped around the tube, secured with a rubber band, and the tube temporally stored
(table 21). If a replicate sample also is collected, the height of the oil levels in the two vials is
compared before either sample is collected and should be similar. If levels are noticeably dif-
ferent, return the vial with the low oil level to NWQL with a note explaining the problem.

Because it can take a considerable amount of time to set up and collect samples for chlo-
rofluorocarbons (CFCs), they generally are the last samples collected at a well. As in the case
of radon, their collection requires that the sample-collection setup be modified. The CFC unit
used to collect samples (Busenberg and Plummer, 1992) replaces the extension line and sample-
collection chamber, or the CFC unit can be connected directly to the portable pump outlet
(fig. 2). Before connecting the CFC unit, it is recommended that flow be routed through the
flowthrough chamber, and field measurements be taken to characterize conditions at the onset
of CFC sampling. The procedures for collecting CFC samples are described in Busenberg and
Plummer (1992).

Decontamination of Field Equipment

Decontamination is the cleaning process used to remove contaminants from equipment.
Sample-wetted equipment used by NAWQA is decontaminated after sample collection at each
well, preferably before the equipment dries. Decontamination is conducted in clean and protect-
ed environments (in field area, vehicle, or chamber) as is appropriate to the equipment being
cleaned. If this is not possible, the equipment is at least flushed and rinsed, preferably with a
low-phosphate detergent, followed by a clean water (DIW) rinse, before it is temporarily stored
for thorough cleaning at a later date and before it is reused to collect samples.

On the basis of NAWQA pilot studies, studies conducted by the Office of Water Quality,
and data reported from other sources, the decontamination protocols and procedures for
NAWQA (tables 22 and 23) generally are capable of removing a broad suite of contaminants
from equipment affected by (a) milligram-per-liter contaminant levels for metals and metal com-
plexes, and (b) microgram per liter contaminant levels for pesticides and volatile organic com-
pounds. The decontamination protocols and recommended procedures for NAWQA assume
equipment was (or will be) used to collect filtered and unfiltered samples for most analytes
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(table 1). The actual efficiency of these protocols and recommended procedures to remove con-
taminants to below NAWQA method-detection or reporting levels can differ depending on the
type of equipment used, the solubility and concentration of the contaminant, and the length of
time equipment is exposed to the contaminant.

Table 22. Decontamination of small equipment used for sample collection

[Volumes of solutions used (detergent, deionized water-DIW, methanol, and final rinse water) depend on Study-Unit
equipment setup. DIW used for rinses must have a conductivity that does not exceed 1.0 microsiemens per centimeter
at 25 degrees Celsius. A 0.1- to 0.2-percent detergent solution is prepared by adding about 5 to 10 drops of detergent
concentrate to each gallon of DIWEG indicates field-team members are to change to clean, powderless, latex or vinyl
gloves before proceeding. Latex gloves are used when handling methanol. DOC, dissolved (filtered) organic carbon;
VOCs, volatile organic compounds]

SMALL FIELD-EQUIPMENT CATEGORIES

Equipment with nonmetallic  Equipment with metal parts and Equipment with nonmetallic
parts (for inorganics only). for inorganics, but not exposed  parts, and rinsed with methanol
Includes convoluted Teflon to methanol. Includes the DOC  for organics. Includes pesticide
tubing used on capsule filter, filter unit, the short Teflon line filter unit, the short Teflon

turbidity sample vials, and with metal quick-connect used to tubes for VOC sample-collec-
field-titration Teflon stir bars, obtain turbidity samples, and the tion and for attaching pesticide
glass beakers, volumetric radon-collection equipment-- filter unit to a sample-chamber
pipettes, graduated cylinders,  syringe with metal leur-lock outflow port, tweezers, and the
and polyethylene bottle for fitting, syringe needles, and the  short Teflon-metal hook-up
DECONTAMINATION ALK (ANC) sample sample-collection unit. line (without plastic garden-
STEPS BY CATEGORY  collection. hose-threaded fitting to well).
1. PREPARATION For each equipment category, disassemble parts, and place them in a small, clean, colorless,

polypropylene basin dedicated to that category.

2. DETERGENT WASH Cover and fill parts in each basin with detergent, and let stand at least 10 minutes; then scrub each
part gently with a soft-bristled brush that contains no metal parts and is dedicated to that basin.

3. DIW RINSE Rinse each part thoroughly with DIW at least three times to remove detergent solution and any
particulate matter. Complete rinsing of equipment, and also rinse basin and brush, in one category,
andCG before proceeding to equipment in the next category. Place rinsed equipment on a non-
contaminating surface dedicated to the equipment in that category, and loosely cover equipment to
prevent recontamination. Plastic sheets can be used for equipment in the first category; aluminum
foil can be used for equipment in the other categox@snplete decontamination step (5)
below for first two categories before proceeding with the methanol rinse (4) of
equipment in the last category).

4. METHANOL RINSE (Third equipment category only) CG (latex),wear safety glasses; in a well-ventilated area
free of open flames or sparks, rinse each piece of equipment at least three times with small amounts
of methanol from a Teflon squeeze bottle. Place each rinsed part on a clean, noncontaminating
surface (such as aluminum foil) and loosely cover rinsed parts (with foil sheet) to avoid recontami-
nation. Rinse each part over the basin previously used for detergent and DIW rinse. Transfer used
methanol from this basin to a waste container after all parts are rinsed, and before drying parts.

5. DRY, INSPECT, CG and use a portable dryer, or air dry, each part, in clean area. After each part is dried, inspect it.
and STORE Replace chipped or cracked glassware, or scratched turbidity vials. Replace tubing if mold, mildew,
or imbedded sediment are present. Replace filter seals if cracked or severely crimped. Store equip-
ment in the first category in two nested, resealable plastic bags, and that from other categories in
Teflon bags or wrap in aluminum foil and then place in a resealable plastic bag.

IField sensors are each thoroughly rinsed with DIW, blotted dry, inspected along with field meters, and (if necessary)
reconditioned and stored according to manufacturers’ recommendations.
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Table 23. Decontamination of setup equipment used for sample collection

[Volumes of solutions used (detergent, deionized water (DIW), methanol, and final-rinse water) depend on the Study-
Unit equipment setup used. DIW used for final rinse must have a specific conductance that does not exceed 1.0 mi-
crosiemens per centimeter at 25 degrees Celsius. For methanol-rinsed equipment, it also should be volatile-organic-
compound-free and pesticide-free. A 0.1- to 0.2-percent detergent solution is prepared by adding about 5 to 10 drops
of detergent concentrate to each gallon of DI®G indicates the field-team members are to change to clean, powder-
less latex or vinyl gloves before proceeding. Use latex gloves when handling methanol.]

Exterior of portable pump intake Interior of pump intake and sample-wetted
DECONTAMINATION and pump tubing drawn from tubihgncluding that from reel, flow manifold,

STEP

pump reel

flowthrough chamber, and all extension lines

1. PREPARATION

CG, raise intake from well, coil
tubing onto plastic sheet set to
drain, or into plastic basin, and
disconnect tubing at pump-reel

Place pump intAkeclean standpip®.Route flow
from pump intake through setup to sample chamber.
Temporarily attach one end of a Teflon return-flow
line to the outflow tube in the sample chamber, and

that runs to remainder of setup. run the other end of this line back to the standpipe.
2. DETERGENT Pour detergent solution over Fill standpipe with detergent solution to level above
WASH pump intake and tubing. Scrub pump intake. Begin pumping, and note the time
both gently with a soft-bristled when return-flow line has filled. Direct flow from
brush that has no metal parts. this line back into standpipe, and cycle detergent at

500 milliliters per minute for at least 5 cycles, or 10
minutes. At end of cycling, add more detergent to the
standpipe, route flow to partially fill field-instrument
flowthrough chamber and waste lines. Stop pump.

3. DIW RINSE CG, raise intake and tubing CG, rinse standpipe and intake, individually, at least
above sheet or basin, and rinse 3 times to remove detergent. Reroute flow back to
at least 3 times with DIW sample chamber, add DIW to standpipe, and pump,
to remove detergent and any without cycling, until grab samples from the open
particulates. Proceed to end of return-flow line (now directed to waste) indi-
inspection and storage (Steps cate DIW rinse is detergent free (no sudsing). Halt
No. 6 and 7). pump. Shake flowthrough chamber to suspend any

sediment, then drain detergent from this chamber and
waste lines. Add more DIW to standpipe, start pump,
route flow to the flowthrough chamber, and rinse
chamber several times to remove detergent. Repeat
for waste lines. (Flowthrough chamber and waste
lines are inspected and stored at this time, see below.
If methanol is not required, go to Step No. 5, FINAL
RINSE, second paragraph).

4. METHANOL None. (Detergent scrub Reroute flow to sample chamber, and put free end of
RINSE considered effective for return-flow line near the methanol waste container.
cleaning exterior of pump CG, rinse intake and standpipe, individually 3 times,
intake and pump tubing.) place intake in standpipe, and, if possible, force air

into first several feet of pump tubing (to mark end of
DIW and beginning of methanol rinse.) Fill the stand
pipe with methanol to level above pump intake. Add
and pump at least 2 liters of methanol into setup. If the
setup storage is less than 2 liters, collect methanol

as it leaves from end of return-flow line in waste con-
tainer. Halt pump. Put methanol left in standpipe

into waste container. Pump air if possible into tub-

ing (to mark end of methanol). Proceed to final rinse.
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Table 23. Decontamination of setup equipment used for sample collection--Continued

Exterior of portable pump intake Interior of pump intake, and sample-wetted

DECONTAMINATION and pump tubing drawn from tubing, including that from reel, flow manifold,

STEP pump reel flowthrough chamber, and all extension lines

5. FINAL RINSE) None CG, and DIW rinse standpipe and intake individual-
(DIW) ly at least 3 times. Add and pump DIW through setup

to sample-collection chamber and out return-flow
line. On basis of air marking, line storage, and pump
rate, collect methanol from return-flow line as it is
forced out by final rinse. Pump at least an additional
0.1 gallons of DIW through setup for every 10 feet

of methanol-wetted tubing, including return-flow line,
to waste after used methanol is collected.

Disconnect sample chamber from manifold, discard
used chamber bag, DIW-rinse chamber frame, and
dry. Repeat above for the preservation chamber.
DIW rinse and dry exterior of extension lines and
flow manifold. Inspect and store each piece of
equipment as it is dried according to procedures
below.

6. INSPECTION Simultaneously dry, inspect, and  Inspect to ensure flowthrough chamber and waste
recoil tubing on pump reel. Dry lines are free of sediment. Extensions lines also
with large, disposable, lint-free are inspected for stains, cuts, or serious abrasions.
towels. Check for stains, cuts, and sediment. The flow manifold also is checked
or abrasions, and repair or replace for stains or sediment, and to ensure valves and
as necessary. Check and repair quick-connect fittings are in good working order.
pump intake and antibacksiphon  Repair or replace as necessary to eliminate any

for loose or missing screws. problems.

7. STORAGE Except for pump intake and suf-  Store flowthrough chamber, waste lines, looped and
ficient pump tubing to place in- recoupled extension lines, and flow manifold in clean
take in standpipe, cover the pumplastic bags. Place pump intake inside Teflon or other
reel and recoiled tubing with a noncontaminating bag, and then under material used

clean, plastic sheet or bag or other to cover pump-reel assembly. Fit sample and preser-
noncontaminating material. Clean vation chambers with clean bags. Unless field blanks
pump intake as described on right. are taken, store equipment in vehicle for transport.

1 Before their initial use, all sample lines are acid washed to remove oils and other manufacturing residues. (See
table 3.)

2 Pump intake and reel tubing are that used on-site to collect samples. For a hook-up connection that attached setup
to a garden-threaded-hose valve on a water-supply pump, a small, portable pump, such as a Teflon diaphragm pump
head mounted on a 12-volt electric drive pump, or a valveless metering pump with a ceramic piston (for example, Fluid
Metering Instrument Model QB1-CSC or CSV) with 12-volt power can be used. Either pump is fitted with Teflon
convoluted or rigid-wall tubing (acid-washed when first obtained). The outflow tube from the pump is fitted with the
appropriate quick-connect to attach it to the extension line that ran from the hook-up connection to the flow manifold

(fig. 2).
3 Standpipe is of sufficient height to supply necessary head for pump intake to operate. For some pumps, such as
the Grundfos Redi-Flo2, this head requirement is critical. Standpipe also must not absorb methanol (table 3).

4 performed when it is known or suspected that equipment was exposed to pesticides or volatile organic
compounds.
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In general, decontamination by NAWQA field teams includes a low-phosphate, dilute-
detergent wash and scrub of equipment, followed by multiple rinses with DIW (tables 22 and
23). A methanol wash also is used on selected equipment that is likely to have been contaminat-
ed by volatile organic compounds or pesticides.

Except for CFCs, the equipment required for decontamination, including that for safe han-
dling of methanol, has been described (table 3). Decontamination of CFC sample-collection
equipment is to be done by the supplier of that equipment (Eurybiades Busenberg, U.S. Geolog-
ical Survey, written commun., 1995).

During field decontamination of NAWQA equipment, it is essential that the cleaning so-
lutions used be completely removed as part of the decontamination process before equipment is
reused. The residual presence in sample-collection equipment of detergent and methanol can
bias some measurements. Reports of organic carbon samples being affected by residues of de-
tergent and methanol have been verified. Removal of methanol and detergent from pump-reel
lines or the purge and collection setup (fig.2) requires that adequate volumes of rinse water are
passed through these lines. Study Units can calculate the storage volume of these lines (table
24). The sample-collecting setup storage volume is not only useful in estimating the amount of
dilute detergent and DIW needed for decontamination, but also is needed to determine the vol-
ume of high-purity water needed for field blanks.

Ideally, the final rinse water after the methanol rinse (table 23) should not contain detect-
able quantities of the analytes of interest. Study Units need to ensure that rinse-water composi-
tion does not lead to equipment contamination that can ultimately compromise the interpretation
of the water-quality data.

To obtain the suitable quality of DIW final rinse water for methanol-rinsed equipment,
ASTM Type 1 DIW is passed through a charcoal filtration system, stored in honcontaminating
containers under noncontaminating conditions, and periodically analyzed to ascertain that it is
free of the compounds of interest at the method detection limit. Alternatively, NWQL volatile-
and pesticide-free blank water (VPBW) can be used for the final DIW rinse.

Decontamination of equipment exposed to high concentrations of contaminants (for exam-
ple, VOCs in excess of 1@/L) could require procedures that are more rigorous than the proto-
cols and recommended procedures described here and involve cleaning agents that differ from
those commonly used (such as hexane). Whatever procedures are used, they must be document-
ed by the Study Unit. This enables the National Program to identify potential problems and mod-
ify procedures accordingly. Questions regarding equipment decontamination and the use of
other decontamination procedures can be directed to the NAWQA QA Specialist.
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Table 24. Estimation of decontamination solution volumes for standpipe and sample-wetted
tubing

The storage volume, Vs, of a set of pump-reel and extension lines can be estimated as follows:
Vs = [(Lp x Cp) + (Le x Ce)] + [Csp x Vsp]

where Vs is storage volume, in gallons
Lp is length of pump-line segment being cleaned, in feet
Le is length of extension lines, in feet
Cp (or Ce) = 0.023 gallons per foot for a 3/8-inch internal-diameter (ID) line
or = 0.041 gallons per foot for a 1/2-inch ID line
Csp = 0.264 gallons per liter,
Vsp is volume of solution needed to fill standpipe to minimum level required to
operate pump, in liters.

Examples:

Given: (1) Lp; the sample-wetted line segment is 100 feet for a pump-reel system that has
a 1/2-inch ID line;
(2) Le; two 10-foot, 3/8-inch ID extension lines, one running from the pump-reel
outlet to the sample collection chamber, and another running from the
chamber back to the pump-reel (return-flow line to standpipe), and
(3) Lsp; that the minimum volume of solution required in the standpipe to operate
the pump is 0.8 liter.

(A) Estimate the volume of detergent solution needed for the detergent wash cycle.
Answer:
Vs=[(100 x 0.041)+ (20 x 0.023)] + [0.264 x 0.8] = 4.87 gallons

(B) Estimate volume of District deionized water needed to displace detergent solution.
Answer: Vs, ideally’.

(C) Estimate volume of high-purity water needed to displace 2 liters of methanol just pumped
into the system.

Answer: Vs, ideally?

The minimal volume is that which corresponds to a level of solution in the standpipe which, if
maintained, allows the pump to operate without entraining air into flow. Once this level is reached,
remove pump and measure this volume.

2Estimate assumes no mixing of the two solutions and ignores potential for detergent to adhere to
tubing walls. As a general rule, it is recommended that outflow from end of return-flow line be checked

for sudsing to determine when detergent has been removed.

SEstimate assumes no mixing at the interface of the two solutions and ignores potential for methanol
to adhere to tubing walls. As a general rule, it is recommended that an additional 0.1 gallons (~ 0.4 liters)
of high-purity water for each 10 feet of pump and extension line used be displaced from sample-wetted
lines (pump-reel line-to-sample chamber) to remove methanol residues. Thus in the example above,
another 0.2 (= [(100 + 10) x (0.1/20)]) gallons (4 L) of DIW would be pumped from the system. This
implies a total of about 6.1 (= 4.9 + 1.2) gallons (24 L) of water would be used to remove methanol from
the setup equipment.
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Preparation of Blank Samples

To verify that decontamination is adequate, field and possibly other blanks are prepared at
selected well sites in each ground-water component (see “Routine Quality-Control Samples:
Type, Number, Site Selection, and Timing”; and appendix, figs. A13 (A,B), A14, A18, and
A19). These field blanks are collected immediately after the equipment that was used to collect
samples at the well has been decontaminated. Methods used to obtain, process, preserve, tem-
porarily store, and analyze field blanks (table 25) generally are similar to those used for corre-
sponding ground-water samples (table 21). With the exception of trace-element field blanks,
field blanks are analyzed using the same NWQL schedules used to analyze ground-water-quality
samples.

Study Units are required to use specific types of water for field blanks (table 3). Generally,
NWQL VPBW is required for VOC field blanks, and either NWQL VPBW or NWQL PBW is
required for pesticide field blanks. Field blanks for dissolved organic carbon are obtained using
either NWQL water types, but a DOC source-solution blank also must be taken (table 25, foot-
note 3; and appendix, fig. A14). The QWSU IBW is required for trace-element, major-ion, and
nutrient field blanks. These blank solutions are analyzed regularly (by lot number) by the
NWQL to certify that they are free of measurable concentrations of NAWQA analytes. Lot num-
bers are recorded by the field team as part of the required data record for NAWQA field, solu-
tion, and trip blanks (see appendix, figs. A13, A14, and A19).

Except for trace elements, all field blanks are analyzed using the analytical NWQL sched-
ule or laboratory code used for the corresponding ground-water-quality samples. For trace-
element field blanks, NWQL schedule SC172 and laboratory codes LC0112 (As) and LC0087
(Se) are used in lieu of SC2703 to obtain concentration data at method detection limits (equal to
or in excess of 0.{g/L).

Preparation of Other Routine Quality-Control Samples and
Field Extracts of Pesticide Samples

As part of their data-collection activities, field teams will sometimes need to obtain, pre-
pare, or process selected types of samples at some sites on the basis of required routine QC sam-
pling for each ground-water component (for example, table 12). For example, the field team
occasionally will collect replicate ground-water-quality samples at selected wells and field spike
these samples with known amounts of selected VOCs or pesticides. If VOC samples are being
collected for a Study-Unit (or Subunit) Survey or Land-Use Study, spiked VOC ground-water
samples are required at selected sites. The field team also will submit at least one trip blank per
field season for VOCs from the field. If pesticide ground-water samples are being collected, pes-
ticide field spikes are required. The field team also has the option of either extracting pesticides
(under NWQL schedules SC2010 and SC2051) from spiked or unspiked ground-water samples,
or sending these water-quality samples to the NWQL for extraction (under NWQL schedules
SC2001 and SC2050). Finally, if trace-element samples (SC2703) are collected, the field team
will send three standard reference samples per field season from the field to the NWQL for anal-
ysis. Each of these activities requires that special equipment be used, or that specific procedures
be followed (described below). It is strongly recommended that field spikes, solid-phase extrac-
tion, and the preparation of trip-blank and reference samples be done after all ground-water sam-
ples have been collected, equipment has been decontaminated, and (if applicable) field blanks
have been collected.
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Table 25. Field-blank sample-collection protocols and procedures for ground-water components
of the National Water-Quality Assessment Program

[DIW, District deionized water with specific conductance less than 1.0 microsiemens per liter; NWQL-
VPBW, National Water Quality Laboratory volatile organic and pesticide-free blank water; NWQL-
PBW, pesticide-free blank water; QWSU-IBW, Quality Water Service Unit inorganic-free blank water;
DOC, dissolved (filtered) organic carbon; gal, gallons; L, liters; ~, approximately]

1. Assumptions: Equipment just used to collect ground-water samples has been decontaminated
and, except for the pump intake being in a standpipe, is set up on site in the same manner as it
was for the collection of ground-water samples.

2. Determine Blank-Solution Types and Volumes Requireld

Minimum
Field blank(s) Required blank- volume Required procedure
collected solution type in gal (L)
VOCs and DO€ NWQL-VPBW 1.5 (~6) Waste 0.5 gal, then collect field
or pesticides NWQL-PBW blanks; can use DIW to force
and DOC last of VPBW or PBW water
through the system.
VOCs, DOC, NWQL-VPBW 2.0 (- 98) Waste 0.5 gal, then collect field
and pesticides blanks; can use DIW to force
last of VPBW or PBW water
through the system.
Major ions, and  QWSU-IBW 1.0 (~4) Waste 0.5 gal, then collect field
nutrients, or blanks; can use DIW to force
trace elements last of IBW water through the
system.
Major ions and QWSU-IBW 1.5 (~6) Waste 0.5 gal, then collect field
nutrients, and blanks; if necessary, use DIW to
trace elements force last of IBW water through
the system.
Combinations of NWQL-VPBWor 1.5t02.0 Waste 0.5 gal of the VPBW or
organics and in-  NWQL-PBW and PBW water, then collect organic
organics above QWSU-IBW 10tol5 field blanks; can use the IBW water

to force the VPBW or PBW water
through the system; waste 0.5
gal of IBW water, then can collect
inorganic field blanks using DIW
to force IBW water through the
system.
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Table 25. Field-blank sample-collection protocols and procedures for ground-water components
of the National Water-Quality Assessment Program--Continued

3. General Field-Blank Collection Procedure-The procedure for collection of blanks assumes or-
ganic (VOC--SC2090, SC2091, or SC2092, Pesticide--SC2001 or SC2010 and SC2050 or SC2051,
and DOC--SC2085) and inorganic (Trace-element--SC2703, Major ion--SC2750, and Nutrient--

SC2752) field blanks are collected. This is the most complex type of field-blank coll&ction.

e Divide Field-Team DutiesRecommend that a three-person team be used. The standard two-
person field team collects samples in a manner similar to that used to collect ground.-water samples;
the third person adds blank water(s) to standpipe, and controls flow through system as needed to
facilitate field-blank collection.

» Check Flow Setup--from standpipe to sample collection chamber (fig.2), ensure that adequate vol-
umes of DIW and the required blank water(s) are arranged in order and within easy reach of person
stationed at standpipe.

» Set Low Flow Rate--Once pumping is initiated, set flow (on basis of measurement at chamber out-
flow) to about 0.1 gal. (500 mL) per minute or less to avoid wasting excessive amounts of blank
water.

* Route blank solutions in presorted manner--As solutions are changed, pump operator should change
to clean gloves, empty residual solution from standpipe, and rinse pump intake and standpipe, indi-
vidually, at least three times each, with the next solution, and attempt to pump air segment into pump
line before adding next solution to standpipe to mark change in solution type.

If air segment cannot be used to mark end of one solution and beginning of next, then the change in
solutions is determined solely on the basis of the storage volume in lines (table 24) divided by the
pumping rate (estimated above) to determine the time it takes for the solution to travel from the
standpipe to the outflow chamber. Once pump is started, and this time has elapsed, it is assumed
the correct solution is flowing from chamber outflow.

Regardless of whether air segments or timed flow or both are used to assess when the desired
solution arrives at the chamber, 0.5 gal (~ 2 L) of the solution are passed to waste before the field
blanks that require that water type are collected.

To limit the amount of blank water used, and left standing in pump-reel or extension lines after all
samples that require that blank-water type have been collected, one type of water can be used to
force the last of another type from the lines and to the chamber for collection.

» Collect field blanks in prescribed manner --The order, manner, and quality-control measures and
checks associated with obtaining, processing, preserving, and temporarily storing field blanks are
identical to the order, manner, and quality-control measures and checks that would be used to collect
a corresponding set of ground-water-quality samples (see table 21).
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Table 25. Field-blank sample-collection protocols and procedures for ground-water components
of the National Water-Quality Assessment Program--Continued

4. Break Down Equipment Setup-After field blanks have been collected, equipment is broken down
and stored, accordingly (see tables 22 and 23). Exceptions include filter units using filter mem-
branes that are removed and discarded, and the sample preservation chamber. If filters for organics
(pesticides and DOC) were used, the units are opened and filters discarded. Units are final rinsed,
reassembled and stored (see table 22, step 5, and table 23, step 7). The sample-preservation chamber
also is decontaminated before it is stored.

Lif portable pump was used, the same pump and length of pump line used to collect ground-water samples is
decontaminated and used to obtain field blanks.

°Note that VPBW and PBW are not certified free of organic carbon. A solution blank of that lot of water used
for the DOC field blank is sent to the NWQL for DOC analysis (see footnote no. 3 below).

3NWQL—PBW cannot be used for VOC field blanks. Either NWQL water type can be used for DOC field blank,
but both water types contain about 0.1 mg/L of organic carbon. A solution blank sample of water from the same lot
of NWQL water used for DOC field blank, poured directly into DOC 125-mL amber sample bottle) is required for
every DOC field blank. The lot number of the water used for the solution blank is recorded on the ASR form (see
appendix, fig. Al14).

4With one exception, samples are analyzed using NAWQA schedules. The exception is trace-element field
blanks, for which the low-level NWQL blank schedule (SC172 with laboratory codes added for arsenic and
selenium) is recommended (see appendix, fig. A18).
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Pesticide and volatile-organic-compound (VOC) spiked samples

Required equipment and procedures to spike ground-water samples in the field are ob-
tained from the NWQL in kits prepared for the NAWQA Program (table 3). Training in field
spiking is required, and can be obtained through the basic course required for NAWQA ground-
water field teams (table 6). Because of the need for recovery and variability data on field spikes
for the National Program, Study Units that wish to modify spike equipment or procedures as de-
scribed below, or in NWQL kits for the NAWQA Program, by using different spike solutions or
volumes for routine QC spiked samples, are to discuss their plans with the National Program
(NAWQA QA Specialist).

At each site where pesticide field spikes are scheduled, at least three 1.0-L ground-water
sample bottles are required EachNWQL pesticide schedule (SC2001 or SC2010 and SC2050
or SC2051). These samples are collected sequentially during the collection of ground-water-
guality samples and chilled (table 21). One bottle for each schedule serves as the ground-water-
guality sample for the well. It also serves as a background sample (to determine what pesticides,
if any, were present in the other two sample bottles before they were spiked). The other two sam-
ple bottles are used for replicate field spikes. Each of these is spiked with DOOIWQL-
pesticide-spike solution.

Currently, for VOC field spikes (SC2090, SC2091, or SC2092), at least seven sample vials
of ground water are collected sequentially and chilled (table 21). Three vials are needed for the
ground-water-quality sample, which also is the background sample for the field-spiked samples.
Replicate, field-spiked VOC samples (consisting of two vials each) are prepared by spiking each
vial with 100uL of NWQL-VOC-spike solution.

In general, all samples (pesticide or VOC) are spiked withulGff spike solution, which

results in a concentration of about 1 to 3 mg/L, depending on the analyte. If the background sam-
ple concentration of the analyte (in the unspiked sample) exceeds about one-tenth the concentra-
tion in spiked samples, the recovery data from spiked samples generally is considered positively
biased (dependent in part on the amount of analyte present before spiking). Use of a volume of
spike solution in excess of 1, or a spike solution with higher concentrations than that com-
monly prepared by the NWQL, could reduce the bias. Recovery data from the use of such a spike
solution, however, will relate only to the high, and not the low, concentrations of the analyte.

Once prepared, field-spiked samples are chilled to OGpand generally treated in a man-
ner identical to that of the corresponding background sample. Important information that relates
to the spiked sample (lot number, volume, and source of spike solution) are recorded on field
and NWQL ASR forms (appendix, fig. A12).

Pesticide solid-phase extractions

The option is available for Study Units to extract pesticides from ground-water-quality
samples (unspiked and spiked) or field blanks in the field, rather than having extractions done at
the NWQL. Extracts are collected on solid-phase cartridges and sent to the NWQL for analysis
under SC2010 and SC2051. Extraction equipment and procedures, prepared by the NWQL for
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NAWQA, can be obtained from HIF or NWQL (table 3). Training in the extraction procedure
is required, and is obtained through the basic course required for NAWQA ground-water sam-
pling field teams (table 6).

The decision to submit solid-phase extracts instead of water samples to the NWQL requires
careful consideration. Field extractions are practical and should be considered in situations
where transporting glass bottles, shipping weights, or shipping times pose a serious problem.
Extraction is recommended if pesticide water samples (for SC2001 and SC2050) cannot be
shipped and reach the laboratory within 72 hours after collection, or when information is avail-
able that indicates the analytes of interest could degrade rapidly during transit. Field extractions
also are recommended if the transportation of large, glass, sample bottles, or the sheer weight of
water samples, poses a hazard for the samples or the field team (for example, if wells are located
in remote areas that are accessible only by foot or light plane).

For Study Units that require a quick turnaround time on analytical results, sending field
extractions rather than water samples, particularly at peak production times at the NWQL, could
expedite data returns. The Study Unit should contact the NWQL in advance of adopting this
strategy, however, as there may be no backlog in analysis. In addition, special handling to
expedite analysis can be arranged with the NWQL at an additional cost.

Sending field extractions instead of water samples has another potential benefit. Field ex-
tractions allow the field team to extract less than a liter of sample, which is useful if water sam-
ples are known or suspected to contain concentrations that exceed the linear operating range of
NWQL methods (currently about 1Q@/L). In such cases, a measured (by weight difference)
sub-volume of the original 1-L water sample can be extracted. As an alternative, however, the
field team can request that the NWQL extract only part of a water sample (use comment line on
NWQL ASR form), and thereby achieve the same results.

Field extractions can reduce the costs of NWQL analysis and overnight shipping, particu-
larly if the Study Unit is some distance from the NWQL. Whether or not sending field extrac-
tions instead of water samples is cost effective depends on whether or not the reduced costs in
analysis and shipping are less than the cost of obtaining, using, and maintaining extraction equip-
ment and related supplies. The cost and time of labor associated with extracting samples also
should be factored into the decision. A 1-L sample typically requires one field-team member
about 45 minutes to extract, not including the time and labor cost needed for equipment assembly
and decontamination. Overall, Johnson and Swanson (1994) found laboratory processing re-
quired 32 percent fewer hours than on-site processing of extracts by a field team for each of two
prototype sites in the Central Nebraska Study Unit.

The time involved to set up equipment, conduct the extraction, and decontaminate, disas-
semble, and store this equipment can make it difficult for a two-person field team to perform ex-
tractions on-site at every well, given all the other on-site activities that the field team typically
is required to perform. Therefore, extractions usually are performed after most other on-site ac-
tivities are completed. Alternatively, extractions can be performed by a third person, perhaps
off-site at a designated facility. This is probably the only practical method to field extract nu-
merous pesticide samples in the field. For example, each routine QC site for pesticides requires
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a minimum of six field extractions (one 1-L ground-water sample, plus two 1-L spiked ground-
water samples for each of the two pesticide schedules).

VOC trip-blank and trace-element standard reference samples

Two types of routine QC samples require no sample collection, but are routinely sent from
selected sites in the field--the VOC trip blank and the standard trace-element reference sample
(table 10). Neither is ever opened by Study Unit personnel.

The VOC trip blank can be found in the box in which NWQL VOC vials are shipped.
When shipped by the NAWQA team from the field, the lot number (if not on the vial) can be
found on the box, and is recorded on the NWQL ASR form sent with the vial (appendix, fig.
A15).

Each Study Unit that conducts trace-element sampling in a given field season must request
three standard trace-element reference samples from the @$Mtable 10). These reference
samples are sent from different ground-water sites by the field team during that field season. At
each site, the field team records on the NWQL ASR form the original sample identification code
found on each bottle and relabels the bottle with the site identification code (appendix, fig. A19)
before the sample is shipped.

Handling and Shipping of Samples

Handling and shipping protocols divide ground-water-quality and routine QC samples col-
lected at a well into three groups (table 26). One group requires samples be shipped overnight
at less than £. Another group can be shipped by surface (first class) mail at an ambient tem-
perature. The third group is stored by the Study Unit, and possibly shipped for analysis at a later
date by surface mail.

To ensure that the samples collected will provide the data desired, the field team verifies
that all sample containers required from the well are present, and that all the information required
on container labels and field, NWQL-ASR, and other forms, is complete. Itis important that the
containers are properly labeled, and that all forms contain the information needed by the NWQL
and the Study-Unit data manager (see appendix).

Samples that require overnight shipping (table 26, Group One) can undergo physical, bio-
logical, or radiochemical transformation or degradation within a short period of time. This is
reflected in their maximum holding times (elapsed time between sample collection and analy-
sis). The maximum holding time for Group One samples is 3 to 5 days, except for VOCs, which
have a 14-day holding time. Holding times for most of these samples are dependent on main-
taining low sample temperature (less tha@y During the period when most samples are being
sent to the NWQL (about April through October), at least half the holding time can expire after
these samples reach NWQL login and before they are analyzed. Thus, all of these samples must
be shipped without delay. In addition, and except for radon, these samples also must be packed
in a sufficient amount of ice to maintain low temperatures until received at NWQL and refriger-
ated.
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Table 26. Sample handling for shipment of ground-water-quality and quality-control samples

[°C, degrees Celsius; Ibs, pounds; mil, manufacturer bag thickness; SASE, self addressed and stamped
envelope; NWQL, National Water Quality Laboratory; ASR, Analytical Service Request; SC or LC,
NWQL schedule or laboratory code; FCC, FA, FU, and RU are bottle-type designations; CFC,
chlorofluorocarbon]

Sample Shipping Procedures
Group One:
Volatiles--SC2090, SC2091, Overnight at 0 to Place samples in mesh bag and
and SC2092 4°C, and for safe place “Temperature Check”
Pesticides--SC2001 and SC2050andling, at weight  bottle in middle of sample contain-
or SC2010 and SC2051 less than 50 Ibs. ers. Place a large, 4-mil plastic bag
Nutrients--SC2752-FCC in cooler, add layer of ice, and
Organic Carbon--SC2085 place mesh bag on ice inside plas-
(Add small (250-mL) poly- tic bag. Surround and cover mesh
ethylene bottle filled with water bag with ice, then twist and seal
and labeled “For Temperature outer plastic bag with waterproof
Check, at Login.”) tape.
Radon--LC1369 Overnight (with Place resealable plastic bag con-
above or separate  taining radon tube(s) atop large
from above). plastic bag above. Combine ASR

forms with Study-Unit Login reply
form and SASE in nested, reseal-
able, plastic bags, and tape to
inside of cooler lid. Put return
address on inside of lid. Close lid,
secure it, and cooler drain cap with
strong tape. Attach air bill.

Group Two:

Major ions--SC2750--FA Surface, first-class  Place trace-element samples in two
FU, and RU mail, at ambient tem- nested, resealable plastic bags and

Trace elements--samples perature and, for safe place sealed bags in a heavy card-

SC2703 (blanks--SC172) handling, weight less board container; pack in bubble

than 50 Ibs. pack, enclose forms (ASR and
login-reply forms, and SASE) in
nested, resealable plastic bags.
Seal container with strong tape and
attach mailing label with return
address.

Group Three:
Isotopes of tritium, deuterium, Initially archive ina  Archive individual samples in a
and oxygen; major-ion (archive) dry, cool, and clean partitioned, heavy cardboard con-

sample (SC2750--FA); and storage area; possi- tainer. List sample types and date
possibly CFC samples bly ship (via regular on side of container. Also archive
surface mail). ASR and any other forms.
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To verify that low temperatures are maintained, each overnight shipment includes a small
(250-mL) polyethylene bottle filled with uncontaminated water (for example, deionized),
marked “For Temperature Check at Login.” This bottle is placed in the middle of the other sam-
ples being shipped. The NWQL login personnel will check the temperature of the water in this
bottle, record it on the Study-Unit’'s “Login-Reply Return Form” (appendix, fig. A20), and re-
turn this form via the self-addressed and stamped envelope provided by the Study Unit. This
form and envelope initially are included with the NWQL ASR forms, which are double bagged
in resealable plastic bags, and taped to the inside of the shipping cooler (table 26). Study-Unit
data managers are to file the return forms, and keep a record of sample temperatures, particularly
those that exceededd@’

As a rule, water-quality samples with 3- to 5-day holding times should not be collected
on a Friday, particularly Fridays associated with 3-day weekends, because 3 to 5 days could
elapse before samples are analyzed. Radon, with a short half-life of approximately 3.6 days, is
definitely not collected if it cannot be shipped within 24 hours of collection and arrive at NWQL
login before 12:00 p.m. on any Friday.

Samples sent by regular surface mail (first class) have longer holding times than overnight
samples and do not need to be chilled (table 26, Group Two). Itis recommended, however, that
these samples be shipped within a week or two of collection.

Samples archived by the Study Unit (table 26, Group Three) can include replicates (distinct
from those required for routine QC samples) of major ions (SC2750, FA bottle only), trace ele-
ments (for example, SC2703), isotope samples (for tritium, deuterium, and oxygen), and chlo-
rofluorocarbon (CFC) samples. Archived major-ion and trace-element samples should be
discarded as soon as it is known that analytical reruns are not required. Isotope samples can be
held for several years provided bottles remain sealed. Samples for CFCs can be held for at least
several years, provided they are not biologically active (Eurybiades Busenberg, U.S. Geological
Survey, written commun., 1995).
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APPENDIX. EXAMPLES OF FIELD FORMS FOR THE COLLECTION OF
GROUND-WATER DATA AND SAMPLES FOR THE NATIONAL WATER-QUALITY

ASSESSMENT PROGRAM

Examples of field and analytical service request forms for the National Water Quality
Laboratory are provided in this appendix. Included are forms for the following:

Al.

A2.
A3.

A4,
AS.
A6.

AT.
A8.
A9

Alb-A.
Al10-B.
All-A.
All-B.
Al2-A.

Al2-B.

A13-A.

Al13-B.

Al4.

Al5.

AlG.

Al7.

Al8.

Al9.

A20.

Land-use and land-cover field sheet for the 1991 Study Units, National Water-Quality Assessment
Programt

Example of quality-control and calibration form for the dissolved-oxygen sensor and meter.
Example of quality-control and calibration form for the specific electrical conductance sensor and
meter.

Example of quality-control form for a thermistor thermometer.

Example of quality-control form for a pH sensor and meter.

Theoretical slope values of Nerst equation for pH electrode (modified from Plummer and
Busenberg, 1981).

Example of a purge form for a well.

Example of a ground-water-quality sample-collection field form.

Example of field-titration form.

Example of an analytical service request form for primary ground-water-quality samples that
require overnight shipping.

Example of an analytical service request form for primary ground-water-quality samples that can
be shipped surface (first class) mail.

Example of an analytical service request form for replicate ground-water-quality samples that
require overnight shipping.

Example of an analytical service request form for replicate ground-water-quality samples that can
be shipped surface (first class) mail.

Example of an analytical service request form for replicate field-spiked, ground-water samples for
pesticides and volatile organic compounds: first set, TIME: HH:02.

Example of analytical service request form for replicate field-spiked, ground-water samples for
pesticides and volatile organic compounds: second set, TIME: HH:03. (If optional third set is
taken, use a third form similar to the one above but with TIME: HH:04.)

Example of analytical service request form for field blanks that require National Water Quality
Laboratory blank wategind overnight shipping.

Example of an analytical service request form for field blanks that require Quality of Water Service
Unit inorganic-free blank water (QWSU-IBVEhd surface mail shipping.

Example of an analytical service request form for dissolved (filtered) organic carbon (DOC)
solution blank composed of either NWQL volatile pesticide-free blank water (VPBW) or
pesticide-free blank water (PBW).

Example of an analytical service request form for a volatile-organic-compound (VOC) trip blank.
Example of an analytical service request form for a primary trace-element ground-water sample
(SC2703).

Example of an analytical service request form for a replicate trace-element ground-water sample
(SC2703).

Example of an analytical service request form for a ground-water trace-element (SC2703) field
blank.

Example of an analytical service request form for a standard-reference trace-element (SC2703)
sample for ground water.

Example of Study Unit login reply form sent with samples shipped by overnight mail.

1Land-use and land-cover field sheet for the 1991 Study Units is being evaluated for use by the 1994 Study Units.
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LAND-USE/LAND-COVER FIELD SHEET - GROUND-WATER COMPONENT OF NAWQA STUDIES - Page 1 (04/93)

1. NAWQA Study-Unit name using 4-letter abbreviation:
Field-checkdate __ /| Person conducting field inspection:
Well station-id: Latitude: Longitude:
2. LAND USE AND LAND COVER CLASSIFICATION - (modified from Anderson and others, 1976, p.8). Check all

Land use and land cover

land uses that occur within each approximate distance range from the sampled well. Identify the predominant land
use within each distance range and estimate its percentage of the total area within a 1/4-mile radius of the well.

100 ft-
1/4 mi

Within

100 ft Comments

II.
V.
V.
VI.
VII.

. AGRICULTURAL LAND

URBAN LAND

--Residential

--Commercial

--Industrial

--Other (Specify)

--Nonirrigated cropland

--Irrigated cropland

--Pasture

--Orchard, grove, vineyard,
or nursery

--Confined feeding

--Other (Specify)

RANGELAND

FOREST LAND

WATER

WETLAND

BARREN LAND

Predominant land use

Ap

proximate percentage of area
covered by predominant land use

3. AGRICULTURAL PRACTICES within 1/4 mile of the sampled well.
a. Extent of irrigation - Indicate those that apply.
Nonirrigated Supplemental irrigation in dry years only , lrrigated
b. Method of irrigation - Indicate those that apply.
Spray __ Flood ___ Furrow ___ Drip ____ Chemigation ___ Other ___ (Specify)
c. Source of irrigation water - Indicate those that apply.
Ground water Surface water Spring __
Sewage effluent (treatment): Primary Secondary Tertiary
d. Pesticide and fertilizer application - Provide information about present and past pesticides and fertilizers
used, application rates, and application methods.
e. Crop and animal types - Provide information about present and past crop and animal types, and crop rotation
practices.
Entered by Date /| Checked by Date [/ |

Figure Al. Land-use and land-cover field sheet for the 1991 Study Units, National Water-Quality
Assessment Program.
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LAND-USE/LAND-COVER FIELD SHEET - GROUND-WATER COMPONENT OF NAWQA STUDIES-Page 2 (04/93)
Well station-id: Field-check date: / /

4. LOCAL FEATURES - Indicate all local features that may affect ground-water quality which occur within each
approximate distance range from the sampled well.

Feature within 100 ft - Comments
100 ft 1/4 mi

Gas station

Dry cleaner

Chemical plant or
storage facility

Airport

Military base
Road

Pipeline or fuel
storage facility

Septic field

Waste disposal pond
Landfill

Golf course

Stream, river, or creek
Perennial __
Ephemeral __

Irrigation canal
Lined __ Unlined __

Drainage ditch
Lined __ Unlined __

Lake
Natural __ Manmade

Reservoir
Lined __ Unlined

Bay or estuary

Spring
Geothermal (>25C)
Nongeothermal__

Salt flat or playa
Dry _ Wet__

Mine, quarry, or pit
Active __Abandoned___

Oil well

Major withdrawal well

Waste injection well

Recharge injection well
Other

Figure Al. Land-use and land-cover field sheet for the 1991 Study Units, National Water-Quality
Assessment Program--Continued.
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LAND-USE/LAND-COVER FIELD SHEET - GROUND-WATER COMPONENT OF NAWQA STUDIES -Page 3 (04/93)
Well station-id: Field-check date: / /

5. LAND-USE CHANGES - Have there been major changes in the last 10 years in land use within 1/4 mile of
the sampled well? Yes __, Probably __, Probably not __, No __ If yes, describe major changes.

6. ADDITIONAL COMMENTS - Emphasize factors that might influence local ground-water quality.

Remarks

Figure Al. Land-use and land-cover field sheet for the 1991 Study Units, National Water-Quality
Assessment Program--Continued
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Model ; Serial number (W)

Condition of: Conductance calibration:
Date | Electrode| Meten  Therm-{ Standard| Reading| Within | Standard| Reading| Within Initials
istort #1 pSlem | 5% of #2 uS/cm 3% and
less at standard| greater at of action
than 100 | 25°C than 100| 25°C | standard| taken
uS/cm puS/cm

1see thermistor form for quality-control tests on thermistor, all readingd &&2sius ( 28C) in microsiemens per
centimeter (uS/cm).

Figure A3. Example of quality-control and calibration form for the specific electrical conductance
sensor and meter.
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Model Serial number (W)

Low temperature (0 t&G) High temperature (15 to°89
Date ASTM Meter Within ASTM Meter | Within Action Initials
thermometet | reading | 0.2°C? | thermometer| reading | 0.2°C? taken
reading £C) (°C) reading £C) (°C)

LAmerican Society for Testing and Materials (ASTM) thermometer, serial number
Specify thermistor use by checking one below:
pH Specific electrical conductance Dissolved oxygen Turbidity Temperature

Figure A4. Example of quality-control form for a thermistor thermometer measuring degrees Ciesius (
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Date

Low
pH
buffer

High

buffer

Reading
mvV.  mV
low  high

Reading

pH
high

pH
low

Buffer
temper-
ature
(°C)

Actual

slopét
AmvV/
ApH

Theoret-
ical
slope at
temper-
ature?

Slope
ratio®
(%)

or (seconds)

Response

time?

Initials/
action
taker?

1actual slope =AmV/ApH, whereAmV is difference in millivolt readings between low and high pH buffers fquidlis difference in
measured pH (that meter locks on) between low and high pH buffers.

2Theoretical slope of Nernst equation (see fig. A6) as function of buffer temperature in degreesClsius (

3Slope ratio in percent = (actual slope/theoretical slope) x 100. An acceptable ratio is one greater than or equal to 95.0 perc

ent
4Response time for meter to lock onto low pH buffer after calibration on high pH buffer. An acceptable value is less than or etrual to
15 seconds.

SInitials of person performing quality control, and action taken by that person. See temperature quality-control form for thermigtor used
with this instrument (fig. A4).

Figure A5. Example of quality-control form for a pH sensor and meter.
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Temperature Theoretical slope Temperature Theoretical slope
0 54.197 21 58.364
1 54.396 22 58.562
2 54.594 23 58.761
3 54.792 24 58.959
4 54.991 25 59.157
5 55.189 26 59.356
6 55.388 27 59.554
7 55.586 28 59.753
8 55.784 29 59.951
9 55.983 30 60.149
10 56.181 31 60.348
11 56.380 32 60.546
12 56.578 33 60.745
13 56.777 34 60.943
14 56.975 35 61.141
15 57.173 36 61.340
16 57.372 37 61.538
17 57.570 38 61.737
18 57.769 39 61.935
19 57.967 40 62.133
20 58.165
Ipegrees Celsius, record to nearest tenth of degree.
2Interpolate theoretical slope for buffer temperatures between whole degree values.

Figure A6. Theoretical slope values of Nerst equation for pH electrode at temperature
specified (modified from Plummer and Busenberg, 1981).
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WATER-LEVEL MEASUREMENTS, PURGE VOLUME, AND FIELD MEASUREMENTS BEFORE SAMPLING

USGS I.D.: Date Time
Local Well I.D.: Field Team I.D.:
Well diameter (D, inches): Depth to Wéteet): Depth of dfieet):

Height of water column (H, feet):

Casing (borehole) wetted volume (= 09)4RHbITS)

Purge volume (= 3 x casing volume, gallons): Pump type:

Time Pump Pump | Volume Water Temper- | Dissolved pH Specific Turbidity
(min.) depth rate pumped | appearance ature oxygen conductance| (NTU)
(feet) (gpm) (gal) (clear, (°C) (mg/L) (uS/cm at

cloudy, etc.) 25°C)

Except for pH, median values of final 5 measurements; to
be used on ASR forms and field sample-collection formsg

(fig. A9).2

min. = minutes; gpm = gallons per minute; gal = gall8@ss degrees Celsius; mg/L = milligrams per li{g®/cm at
25°C = microsiemens per centimeter aP@Q5NTU = nephelometric turbidity unit

IReference datum was measurement point

Equipment used

2For pH, after other final measurements are taken, temporarily divert flow and use final pH value obtained on standing wat

Land surface datum (surveyed)

Accuracy

flowthrough chamber.

erin

Figure A7. Example of purge form for a well.
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LOCAL ID | RECORD #
Station identification number Type Date Time
lat. long. seq. Y M D
[ || I [ | [ 1] I I I I | |
1 2 16 17 18 23 24 27
Local Well Number Site Geologic Unit Hydrologic Unit
I ) I | I Y N N I I O
State District County
I [ [ Sampled by
Location
Code Value Remarks Code Value Remarks
Yield wh Static water
Salfnp|\i,\rl]ge(nGPM) 00059 level (feet) 72019 \—I -
Minut d Altitude
belfr(])lrjeessaﬁ;]pnlqiﬁeg 72004 Isd (feet) 72000
rsnaé?ff)o“dng 82398 Depth to top 72015

4010 = thief sample
4020 = bailer

4030 = suction pump
4040 = submersible pump 4090 = jet pump
4050 = squeeze pump 4100 = flowing well

Sampling 72006

condition
0.10 = site was being pumped

4060 = gas reciprocating
4070 = air lift
4080 = peristaltic pump

sample interval

Depth to bottom
sample interval

72016
72008

Finished well
depth (feet)

4. = flowin
0.11 = site had been pumped recently g = pumpi%g Gleoelg depth 72001
30. = seeping
Water H
temperature 00010 Eeld 00400
Air 2 Alkalinity
temperature 00020 total field* 39086
Specific Bicarbonat
conductance 00095 to'tcszﬁgﬂ? ¢ 00453
Dissolved 00300 Carbonate
oxygen \—I total field 00452
Turbidity 72008 Acid neutrali- 00419
zation capacity* -
*For Gran-method titrations, values of Alk and ANC in
mg/L have parameter codes 29802 and 29813, respectively.
Bottles Filled Volume Treatment Comments:
Quality-control samples taken? [ |ves [ ] Nno
Any land-use changes? |:|Yes |:| No
Was form updated? [ ves [ ] No

VOCs--acid used: Drops to pH 2 |:| Drops used|:|

Figure A8. Example of a ground-water-quality sample-collection field form.
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Units
of acid

pH

A pH

A units
acid

A ph/
A units

Units pH | ApH
of acid

A units | A ph/
acid A units

Station identifier

Date Time

Normality of acid Volume of acid to pH ~ 8.3

Type of titration

Volume of acid to pH ~ 4.5

Incremental,
inflection point

ANC, mg/L CaC@q?

Comments:

Alk, mg/L CaCa

Bicarbonate, mg/L HC®

Carbonate, mg/L CQ

8ANC - acid neutralizing capacity; amfiltered
sample from inflection point at about pH = 4.5.

ALK - alkalinity, carbonate, and bicarbonate, on
filtered sample from inflection points at about pH 3

8.3 and 4.5.

Figure A9. Example of field-titration form.
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US. GROLOGICAL SURVEY - NATIONAL WATER QUALITY LABORATORY
ANALYTICAL SERYICES REQUEST FORM

SAMPLE
Vo LA
WAL P L LS E L LS L L LA
SM3 CONTROL NO NWIS RECORD NO LABORATORY ID SET
WIChh2 332454075200301
STATION NAME STATION I OR UNIQUE NO
TOWSON, MD (410) 512-4800 SHEDLOCK WICh52 W
FIELD OFFICE *PHONE NO. *PROJECT CHIEF FIELD SAMPLE D SITE
TYPE
24 4 045 4412 400000
*STATE *DISTRICT /US ER CNTY *PROJECT ACCT NO
HEGIN DATE: 0 n_ a2 0800
END DATE: -
YEAR MONTH DAY TIME
SCHEDULES, FIELD AND LABORATORY CODES
SCHEDULE 1: 5C2090 #:SAMPLE MEDIUM: & **SAMPLE. TYPE: 9 or 7%
SCHEDULE 2:5C2001 GEOLOGIC UNIT: 1120 VDM
SCHEDULE 3 SC2050 rEANALYIIN STATUS: H #HYDRO EVENT:9
SCHEDULFE. < 5C X85 *EANALYSIS SOURCE: 2
SCHEDULE 5: 5C2752 *#HYDRO CONDITION: 9
D A AT AD
CODE: 1269 182303 CODE: | CODE: | CODE: |
CODE: I CODE: I CODE: I CODE: |
CODE: I CODE: I CODE: I CODE: |
CODE: | CODE: | CODE: | CODE: |
b
FIELD VALUES
LARP CODE VALUE RMEK LART CODE VALUE RMEK LART CODEl YALUE EMK
_ 21 MBS e4s  | _ 51/ 00400 & | _ 2/ A5 |
oo J11 | 0D 2 | rOds2 1L |
/0076 2 I /9905 P I 0y 93|
s O

+COMMENTS: (LIMIT TO 133 CHARACTERS: ° Time of radon smmple: 0840, VOO, HC) added: 4 drope

LOGIN COMMENTS:

SHIPPED BY: 1i. KOTERBA PHONE:{ 410 512-48400 DATE:D1 120 352
BOTTLE TYPES (PLEASE. FILL IN MO. OF TYPES SENT)

__FA ___RU __FU _ FAM _ RaM __RC __FC __FAB ___CU

___EaA ___RaH _ 8= __ CHK- __RCH 1_Dpoc __ _TOC __ SOC ___ COD

_ Yo ___ CHY _ D&G __PHENOL 2 GCC 23 ] BRL1L FCC OTHER

CUST OM/SPECIAL SAMFLE AFPROVED BY: AFPROVAL NO.

PROGRAMPROJECT: XX NAWQA  DRINKING H20 FILL IN OTHER

POSSIHLE HAZARDS

EEVIEED (/52 +O0MMENTE TO HE ETCFED HY THE LABOFATORY *WMNCATCRY FOF ACCEFTANCE FOR LABOFATOFY AMALYEIG
+*MANCATCFY FOR FTORAGE IN WATETCEERMWIE

aJse 7 if any replicate ground-water samples are taken for the above schedules or those on figure A10-B.

b1 9 used for sample type, add all P-codes, including those under field values, except for 99105, which is left
blank. If 7 used for sample type, inlcude P code 99105. Also add P codes to QWDATA record for sample.

This is a priority message, must appear.
OIOvernight shipping is recommended for all samples. Do not put radon tube in ice.

Figure A10-A. Example of an analytical service request form for primary ground-water-quality samples
(including radon) that require overnight shipping.
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US. GEOLOGICAL SURVEY - NATIONAL WATER QUALITY LABORATORY
ANALYTICAL SERVICES REJGUEST FORM

SAMPLE
b b ol o o A
Vol ot o )
SMS CONTROL NO NWI3 RECORD NO LABORATORY ID SET
WIChB2 3324590752003501
STATION NAME STATION ID OR UNIGUE NO
TOWEON, MD r410) 5124500 SHEDLOCK WICh52 SW
FIELD OFFICE PHONE NO. fFROJECT CHIEF SITE
TYPE
24 024 045 442400000
*5TATE +DISTRICT [USER CNTY *PROJECT ACCT NO
HEGIN DATE: L0 0L 20 0800
END DATE: -
YEAR MONTH DAY TIME
SCHEDULES, FIFLD AND LABORATORY CODES
SCHEDULE 1: 5CZ75D #SAMPLE MEDIUM: & #*SAMPFLE TYPE: Sor7°
SCHEDULE 2 GEOLOGIC UNIT:112BVDM
EX3 N
SCHEDULE 2 +* ANALYSIS STATUS: H HYDRO EVENT:9
SCHEDULE 4 +* ANALYSIH SOURCE: ?
SCHEDULE % ++*HYDRO CONDITION: 9
AD AD AD AD
CODE: | CODE: | CODE: | CODE: |
CODE: | CODE: I CODE: | CODE: |
CODE: | CODE: | CODE: | CODE: |
CODE: | CODE: I CODE: | CODE: |

-]
FIELD YALUES
LABP CODE YALUE|I RMK

LABT CODE YALUE|l RMK LAKTF CODE YALUE|l RMK

__Z[ 00055 245 | __51; 0040 61 I _ 2/ 0009115 |
__ oo na 1 __ joa0 p2 | _ Jjoo4asz 12 |
NN P I /93105 RO | (00453 B3 |

¥we 112

+COMMENTS: (LIMIT TO 13 CHARACTERS: *

LOGIN COMMENTS:

SHIPPED BY: 34 K.OTEREA PHONE: (4101 51 2-48400 DATE: [l 127 1959
BOTTLE TYPES (PLEASE FILL IN NO. OF TYPES SENTY

1 rFa 1

RU 1 ru FAM _ RaM RC _ FC __FAB __ CU
RA RAH 8= CN- RCE Doc TOC S0C COoD
VOA CHY 0&G PHENOL GCC OTHER
CUSTOM/SPECIAL SAMPLE APPROYED BY: APPROYAL MO,
PROGRAMPROJECT: EX NAWQA  DRINKING H2 FILL TN OTHER
POSSIHLE ~ HAZARDS
FEVIELD (w5 +20MMENTE TO HE FTOFED HY THE LABOFRATOFRY TOFT FOR FOF. LABOFATOFY AMALTEIR

* ACCEPTANCE
HMAMCATOFY FOF. FICFAGE IN WATETOFE/MWIE
4Use 7 if any replicate ground-water samples are taken for the above schedules or those on figure A10-A.

bif 9 used for sample type, add all P codes, including those under field values, except for 99105, which is left blank.
If 7 used for sample type, include P code 99105. Also add P-codes to QWDATA record for sample.

°No comments; otherwise, priority comments on figure A10-A could be overwritten.
dRecommend samples be sent surface mail within 2 weeks of collection date.

Figure A10-B. Example of an analytical service request form for primary ground-water-quality samples that can
be shipped surface (first class) mail.
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U5, GEOLOGICAL STTRYEY - NATIONAL WATER QUALITY LARORATORY QA
ANALYTICAL SERVICES REQUEST FORM

SAMPLE
Wt A
VLA LT L LS LA
e e A A
SMS CONTROL NO NWIS RECORD NO LABORATORY ID SET
WICh52 33245907500301
STATION NAME STATION ID OR UNIQUE NO
TOWECH, MDD (410) 5124800 SHEDLOCK, WICh52 SW
FIELD OFFICE FPHONE NO. FPROJECT CHIEF FIELD 5AMPLE ID SITE
TYPE
24 024 045 42400000
28TATE +DISTRICT [USER CNTY tPROJECT ACCT NO
HEGIN DATE: =% o 20 0501
END DATE: - - -
YEAR MONTH DAY TIME
SCHEDULFS, FIELD AND LABORATORY CODES
SCHEDULE 1: SCHES *SAMPLE MEDIUM: 5 *+*SAMPFLE TYPE: 7
SCHEDULE 2SC2752 GEOLOGIC UNIT: . _
SCHEDULE 2 SC2090 #2 ANALYSIS STATUS: H HYDRO EVENT:2
SCHEDULE 4 SC2001 = ANALYSIS SOURCE: 9
SCHEDULE 5 SC20RD £*HYDRO CONDITION: 9
@ p wp p
CODE: 1369 18230 CODE: I CODE: | CODE: |
CODE: | CODE: L CODE: | CODE: |
CODE: | CODE: |_ CODE: | CODE: |
CODE: I CODE: . CODE: | CODE: |
FIELD VALUESSH
LAB/F CODE YALUE| RMK LAB/F CODE YALUE| RMK LARP CODE YALUE| RMK
_ 3 000Ss | _ __51} 00400 | |_ 209 | -
.. UL I i/ [ l / [ I
1 N S I I
+COMMENTS: (LIMIT TO 138 C]L\R;\CTERB:_bTim.e of radon samnple: 08:45; VOC, HC] added: 4drops
LOGIN COMMENTS:
SHIFPED BY: M. KOTEREBA PHONE: (41 51 2-4540 DATE: (0] 120 |19&°
BOTTLE TYPES (PLEASE FILL IN NO. OF TYPES SENT)
FA RU FU FAM RAM RC FC FAB cu
RA RAH 5= CN- RCE DOC TOC 500C CoD
___VOA __CHY __0&G __ PHENOL 2 GCC S0 1 BN 1 FOC OTHER
CUSTOMSPECIAL SAMPLE APPROVED BY: APPROVAL NO.
PROGRAM/PROJECT: XX NAWQA  DRINKING H2®  FILL IN OTHER
POSSIHLE ~ HAZARDS
FLVIELD (42 +OMMENTE TO HE FTOFED BY THE LABOFATORY *MAMCATORY FOF ACCEFTAMCE FOF LABOFATORY AMMLYER

HHANCATORY FOF FTOFAGE IN WATETORLHMWIE
3Add P codes noted above to form and to QADATA record for this sample.
bThis is a priority message, must appear.
€Overnight shipping with primary samples (fig. A10-A) is recommended.

Figure A11-A. Example of an analytical service request form for replicate ground-water-quality samples
(including radon) that require overnight shipping.
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US. GEOLOGICAL SURVEY - NATIONAL WATER QUALITY LABORATORY
ANALYTICAL SERVICES REQUEST FORM

QA

SAMPLE
ot A
Wi o i |
5MS CONTROL NO NWIS RECOERD NO LABORATORY ID SET
WIChbh2 33245907500301
STATION NAME STATION ID OR UNIQUE HO
TEWEON, MDD (4100 512-4800 SHEDLOCK WIChE2 CW
FIELD OFFICE fPHONE NO. fPROJECT CHIEF STTE
TYPE
24 024 045 442400000
25 TATE +DISTRICT TSER CNTY *PROJECT ACCT NO
HEGIN DATE: L0 20 0801
END DATE: -
YEAR MONTH DAY TIME
SCHEDULES, FIELD AND LABORATORY CODES
SCHEDULE 1: SCI7AD FFEAMPLE MEDIUM: **SAMPLE TYPE: 7
SCHEDULE % GEOLOGIC UNIT:
£ .
SCHEDULE 2 s ANALYSIS STATUS: H HYDRO EVENT:8
SCHEDULE 4 ##ANALYSH SOURCE:
SCHEDULE % ++*HYDRO CONDITION: 9
AD AD AD AD
CODE: | CODE: | CODE: | CODE: |
CODE: I CODE: | CODE: | CODE: |
CODE: | CODE: | CODE: | CODE: |
CODE: I CODE: | CODE: | CODE: |

FIELD VALUESS
LABT CODE VALUE| RMK

LAB/P CODEl YALUEI EMK LAR'P CODEl YALUEI EMK

_ T 000%S 245 | __ 51 o040 61| _ 2 /08115 |

__ ool na 1 _joo00 g2 _ Jjooas2 12 |

_ o | __j9sms RO _joD#Ey 93 |
Wms 112

+COMMENTS: (LIMIT TO 138 CH.FLR.'LCTEIE:_b

LOGIN COMMENTS:

SHIFPED BY: M. KOTEHEA PHONE: (410 51 2-45400 DATE: 01 12 195
BOTTLE TYFPES (PLEASE FILL IN NO. OF TYPES SENTY}

1 1 gru 1 v FAM RAM RC FC FAR cu
RA RAH 8= CH- RCE poc TOC 80C CcoD
YOA CHY 0kG PHENOL [elol OTHER

CUSTOMSPECIAL SAMPLE APPROVED BY: APPROVAL WO,

PROGRAM/PROJECT: X NAWQA  pRINKING HW  FILL IN OTHER

POSSIHLE ~ HAZARDS

FEVIEED 0472 +OOMMENTE TO HE BTCFED EY THE LABCFATCRT “MANIMTORY FOR ACYEFTAWCE FOFE LABOFATORY AMALYER

T MANCATORY FOR FICFAGL IM WATETORLITWIE

aadd P codes noted above to form and to QADATA record for this sample.
PNo comments; otherwise, priority comments on figure A11-A could be overwritten.
CSurface (first-class) shipping with primary samples (fig. A10-B) is recommended.

Figure A11-B. Example of an analytical service request form for replicate ground-water-quality samples that
can be shipped surface (first class) mail.
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US. GEOLOGICAL SURYEY - NATIONAL WATER QUALITY LABORATORY QA
ANALYTICAL SERYICES REQUEST FORM

SAMPLE
WA A S A
Vot b Pt 7
e ot A A
SMS CONTROL NO NWIS RECORD NO LABORATORY ID SET
WIChb2 382459075200301
STATION NAME STATION ID OR UNIQUE NO
TOWECN, MDD (410) 5124500 EHEDLOCK WICh52 GW
FIELD OFFICE *PHONE NO. *PROJECT CHIEF FIELD SAMFLE 1D SITE
TYPE
24 024 045 442400000
*STATE *DISTRICT [USER CNTY *PROJECT ACCT NO
HEGIN DATE: L0 o 20 se
END DATE: .
YEAR MONTH DAY TIME
SCHEDULES, FIELD AND LABORATORY CODES °
SCHEDULE 1: 5C2090 H#EAMPIE MEDIUM: S ceSAMPLE TYPE: 1
SCHEDULE 2 SC2001 GEOLOGIC UNIT: . _
SCHEDULE 2 SC2080 s ANALYSIS STATUS: H HYDRO EVENT: &
SCHEDULE 4 SEANALYSIS SOURCE: 2
SCHEDULE & +*HYDRO CONDITION: 9
G & » p
CODE: 99105~ |20 CODE: 99107 1D CODE: I CODE: I
CODE: 99106 (10 CODE: 99108 0.1 CODE: | CODE: |
CODE: | CODE: | CODE: | CODE: |
CODE: | CODE: | CODE: | CODE: |
FIELD YALUES
LAEP CODE VALUE| RMK LABP CODE VALUE| EMK LAR/P CODE YALUEI RMK
_ 2} 000 | I __ 51} 00400 | I __ 2/ 009 | I it bt wumbers
o { | | / | | BEhEE

— B —— — =

+COMMENTS: (LIMIT TO 138 CH.AR&CTE:_ECN?D: spike lot ne.; SC2001: spike lot no; SC2060; spike lot no.

LOGIN COMMENTS:

SHIFPED BY: M. KOTEREA PHONE: (410] 51 2-4540 DATE: 01 120 186°
BOTTLE TYPES (PLEASE FILL IM NO. OF TYPES SENTY
FA RU FU FAM ___ RAM RC __FC __FAB __ CU
RA RAH 8- CN- RCB DoC TOC 80C COoD
YOA CHY 0&G PHENOL 2 GCC 3 oo OTHER
CUSTOMSPECIAL SAMPLE APPROYED BY: APPROVAL MO.
PROGRAM/PROJECT: XX NAWQA  DRINKING H2 FILL IN OTHER

POSSTHLE HAZARDS

FEVIBED 032 +2OMMENTE TO HE FTOFED BY THE LABOFATCFRY *MAMCATOFEY FOR ACCEFTANCE FOF LABCFATOFY AMALYFIR
HHMANCATOFRY FOR BTOFAGE TH WATFIOFEMWIE

8Jse indicated spiked-sample P codes; include in QADATA record for sample.
bInclude lot number of each spike vial used with each schedule.
Ship overnight with primary unspiked (background) ground-water samples (fig. A10-A).

Figure A12-A. Example of an analytical service request form for replicate field-spiked, ground-water samples
for pesticides and volatile organic compounds; first set, TIME: HH:02.
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U5, GEOLOGICAL SURYEY - NATIONAL WATER QUALITY LABORATORY
ANALYTICAL SERYICES REQUEST FORM

OA

Vo A S A
A S P s

5MS CONTROL NO

NWIS RECORD NO

LABORATORY ID

WIChh2 352459075200301
STATION MAME STATION ID OR UNIGUE NO
TIWEOHN , MD (410) 5124800 EHEDLOCK WICHE?
FIELD OFFICE *PHONE NQ *FROJECT CHIEF
24 024 045 442400000
*BTATE *DISTRICT /USER CHTY fPROJECT ACCT NO
HEGIN DATE: g I]1_ r‘i %
END DATE: - -
YEAR MONTH DAY TIME

SCHEDULE 1: SC2190

SCHEDULE zSC201
SCHEDULE 2 SCAHIA

SCHEDULES, FIELD AND LABORATORY CODES &
**SAMPLE TYPE 1

SAMPLE

SET

W
SITE
TYPE

*#SAMPLE MEDIUM: 5
GEOLOGIC TUNIT:
HANALYSIN STATUS: H

#*HYDRO EVENT: §

SCHEDULE % # ANALYSIS SOURCE:
SCHEDILE & +*HYDRO CONDITION: 9

@-D @D AD AD
CODE: 99105 "~ |20 CODE: 99107 |10 CODE: I CODE: |
CODE: 99106 110 CODE: 99108 |01 CODE: I CODE: I
CODE: L CODE: |_ CODE: - CODE: I
CODE: - CODE: I CODE: o CODE: -

FIELD VALUESb

LAE®P CODE YALUE| RMK LAE®P CODE VALUE| RMK LART CODE VALUE| RMK
_d1/ 0mss | I _ 51 000 1 | _ 20081 | put bt onmbem
Y R R N g o Y T ke
S A N Y R N N I R R /

+COMMENTS: (LIMIT TO 13% CmmCTERE:_ECMQD: spike lot ne.; SC2000: spike lot ne.; SC2050: spike lot ne.

LOGIN COMMENTS:

SHIFPED EY: M. KOTEREA PHONE: (410 51 2-4540 DATE:(01 2 195
BOTTLE TYPES (PLEASE FILL IN NO. OF TYPES SENTY

FA RU FU FANM __ RAM RC __ FC __FAB __CU
RA RAH 5= CH- RCB DoC TOC s0C CoD
YOA CHY 0&G PHENOL 2 GCC 3 o0y OTHER
CUSTOM/SPECIAL SAMPLE APFROYED BY: AFPROYAL NO.
PROGRAM/FROJECT: XX NAWQA  DRINKING H2 FILL IN OTHER
POSSIHLE ~ HAZARDS
FEVIFED 4f52 +OOMMENTE TO HE ETORED HY THE LABORATOFRY *MANCATORY FOR ACCEFTAMCE FOR LABOFATORY AMALYEIE

HMAHMCATOFY FOFR FTORAGE IM WATFTOFEMWIE

8Jse indicated spiked-sample P codes; include in QADATA record for sample.
BInclude lot number of each spike vial used with each schedule.
Ship overnight with primary unspiked (background) ground-water samples (fig. A10-A).

Figure A12-B. Example of an analytical service request form for replicate field-spiked, ground-water samples

for pesticides and volatile organic compounds; second set, TIME: HH:03. (If optional third set is taken, use a
third form similar to the one above but with TIME: HH:04.)
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US. GEOLOGICAL STURVEY - NATIONAL WATER QUALITY LABORATORY
ANALYTICAL SERVICES REQUEST FORM

OA

SAMPLE
S A
Vs s b o ]
SMS CONTROL NO NWIS RECORD NO LABORATORY ID SET
WIChb2 35245907500301
STATION NAME STATION ID OR UNIQUE NO
TOWaCOR, WD (410 B12-4800 SHEDLOCE WICHR2? G
FIELD OFFICE *PHONE NO. *PROJECT CHIEF 5TTE
TYPE
24 024 045 44 2400000
*STATE +DISTRICT USER CNTY *PROJECT ACCT NO
HEGIN pATE: o0 0L 20 0805
END DATE: _ - _
YEAR MONTH DAY TIME
SCHEDULES, FIELD AND LABORATORY CODES *®
SCHEDULE 1: S5C2090 #SAMPLE MEDIUM: Q £28AMPLE TYPE: °
SCHEDULE 25C2001 GEOLOGIC TUNIT: e .
SCHEDULE 2 SC2080 s ANALYSHH STATUS: 4 HYDRO EVENT:©@
SCHEDULE 4 SC2085 sz ANALYSIS SOURCE: 9
SCHEDIULE X +*HYDRO CONDITION: 9
AD AD AD
CODE: 99100 150 CODE: | CODE: | CODE: |
CODE: 99101 1o CODE: I CODE: | CODE: I
CcODE; 29102 100 CODE: I CODE: I CODE: I
CODE: I CODE: | CODE: I CODE: I

b
FIELD ¥YALUES
LAB/T CODE YALUEI RMK

LAB/T CODE YALUEI EMK LARP CODE VALUEI RMK

_ ) D0oss | | __51/ 00400 | | 2009 | |

I | ! | | ! | |

S S W R S S S N I R R
+COMMENTS: (LIMIT TO 13 CHARACTERS: NWOL VPEW: Lotno.

LOGIN COMMENTS:

SHIPPED BY: M. KCOTEREA PHONE: (410 51 2-4540 DATE: 1 |2 155<
BOTTLE TYFPES (PLEASE FILL IN NO. OF TYPES SENTY}

___FA RU __FU __ FAM _ RaM __RC __FC __FAB __ CU
RA T RAH 8- CHN- RCB 1 pOC TOC socC CcobD
YO CHY O&kG PHENOL 2 GCC o o0y OTHER

CUSTOMSPECIAL SAMPLE APPROVED BY: APPROVAL NO.

FROGRAM/FROJECT: XX NAWQA  DRINKING H2 FILL IN OTHER

POSSIHLE ~ HAZARDS

FEVIEED ({2 +20MMENTE TO HE ETOFED HY THE LABOFATOFY TOFE FOF FOR LABOFATOFY AMALYEIR

+BIAHDA ACCEFTANCE
HMMHNDATORY FOR FTOFAGE IN WATEFTOFRLNWIE

aAdd all P-codes to form and to QADATA record for sample.

bPriority comment, blank water lot number. If SC2090 not taken, NWQL pesticide-free blank water can be
used, and if it is used, change the P code 99100 to “40” and the comment to “NWQL PBW: lot no.”

Ship blank samples with corresponding ground-water-quality samples.

Figure A13-A. Example of an analytical service request form for field blanks that require National Water
Quality Laboratory blank watemd overnight shipping.
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US. GEOLOGICAL STRVEY - NATIONAL WATER QUALITY LABORATORY QA
ANALYTICAL SERVICES REQUEST FORM

SAMPLE
ot ot ot A
Vol ]
C ottt A A
SMS CONT ROL NO NWIH RECORD NO LABORATORY ID SET
WIChh2 382459075200301
STATION NAME STATION ID OR UNIQUE NO
TOWEON, MD (4101 5124800 SHEDLOCK WICh52 oW
FIELD OFFICE fPHONE NO. fPROJECT CHIEF FIELD FAMPLE ID SITE
TYPE
24 024 045 < 2400000
*STATE +DISTRICT USER CNTY *PROJECT ACCT NO
HEGIN DATE: L—o° 0L 20 (0806
END DATE: _ - _
YEAR MONTH DAY TIME
SCHEDULES, FIELD AND LABORATORY CODES ®

SCHEDULE 1: SCI7AD *SAMPLE MEDIUM: O ++5AMPLE TYPE: 2

SCHEDULE 2 GEOLOGIC TUNIT:

- - £E .

SCHEDULE X__ s*ANALYSIS STATUS: H HYDRO EVENT:9

SCHEDULE & 2 ANALYSIS SOURCE: 2

SCHEDULE X% ++HYDRO CONDITION: 9

AD AT AT AT

CODE: 150 CODE: | CODE: | CODE: |

CODE: o CODE: I CODE: I CODE: I

CODE: [100 CODE: I CODE: I CODE: I

CODE: | CODE: | CODE: | CODE: |
FIELD VALUES

LAEP CODE YALUEl RMK LAEF CODE VALUEI RMK LARP CODE YALUEl RMK

_ ) 0008s | | __51} b0 | | 2 0S| |
AY0 1 | ;9902 (100 | ; | |
gsyim B { 1 N N R

E

+COMMENTS: (LIMIT TO 133 CHARACTERS: OWEUIEW: Lotno.

LOGIN COMMENTS:

SHIFPED BY: M. KOTEREA PHONE: (410] 51 2-4540 DATE:01 127 195°
BOTTLE TYPES (PLEASE FILL IN NO. OF TYPEE SENTY)

1 Fa 1 gru 1 Fu FAM RAM RC FC FAB cu
Ra RAH 5= CM- RCE DOC TOC 50C CoD
VOA CHY 0&G PHENOL GCC OTHER

CUSTOMSPECIAL SAMPLE APPROYED BY: APPROVAL MO.

PROGRAMPROJECT: XX NAWQA  DRINKING H2 FILL IN OTHER

POSSIHLE HAZARDS

FEVIEED (43 +OMMENTE TO HE FTOFED HY THE LABOFATORY *MAMCATORY FOF AOTEFTAWCE FOF LABOFATOFRY AMALYRIR

*+MMNCATORY FOR BTOFAGE IN WATETOFREITWIE

3Add all P codes to form and to QADATA record for this sample.
bPriority comment, must appear.

‘Recommend field-blank samples be shipped surface mail with corresponding ground-water samples
(see figs. A10-A,B).

Figure A13-B. Example of an analytical service request form for field blanks that require Quality of Water
Service Unit inorganic-free blank water (QWSU-IB®f)d surface mail shipping.
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US. GEOLOGICAL STURVEY - NATIONAL WATER QUALITY LABORATORY
ANALYTICAL SERVICES REQUEST FORM

A

SAMPLE
U A
Vo s o o o o ]
5MS5 CONTROL NO NWIS RECORD NO LABORATORY ID SET
WIChb2 332459075200301
STATION NAME STATION ID OR UNIQUE NO
TOWEOH, MDY (4107 5124500 SHEDLOCK WICh52 oW
FIELD OFFICE fPHONE NO. FPROJECT CHIEF STTE
TYFE
24 024 045 442400000
*STATE +DISTRICT USER CNTY *PROJECT ACCT NO
HEGIN DATE: Lo 01 20 0807
END DATE: -
YEAR MONTH DAY TIME
SCHEDULFES, FIELD AND LABORATORY CODES ©
SCHEDILE 1: SC2085 ORY CODE&3ampIE MEDIUBLE: @ +:SAMPLE TYPE: 2
SCHEDULE % GEOLOGIC UNIT:
EXS N
SCHEDULE 2 22 ANALYSIS STATUS: H HYDRO EYENT:8
SCHEDULE 4« 22 ANALYSIS SOURCE: 9
SCHEDULE % +*H¥YDRO CONDITION: 9
AT AT AD AT
CODE: | CODE: | CODE: | CODE: |
CODE: I CODE: | CODE: | CODE: |
CODE: | CODE: | CODE: | CODE: |
CODE: I CODE: | CODE: I CODE: I

b
FIELD ¥YAaLUES
LAB/P CODE YVALUEl EMK

LABTP CODE YALUEl EMK LARP CODE YALUE|I EMK

_ o 0005 | | __51} 0040 | | _ 209 | |
9100 50 | ;99102 |1 I I I
__fym W Y S R R B R
+COMMENTS: (LIMIT TO 13 CHARACTERN: MNWOQL VPEW: Lotno.
LOGIN COMMENTS:
SHIFPED BY: M. KCTEREA PHONE: (4107 51 2-4540 DATE: 01120 1954
BOTTLE TYPES (PLEASE FILL IN NO. OF TYPES SENT
FA R FU FAM __ RaM RC __FC __FAB __ CU
Ra RAH 8= CN- RCH 1 DOC TOC 50C Ccon
VOA CHY 0&G PHENOL GCC OTHER
CUSTOM/SPECIAL SAMPLE APPROYED EY: APPROVAL NO.
PROGRAM/PROJECT: XX NAWQA  DRINKING H2 FILL IN OTHER
POSSIHLE HAZARDS

FEVIEED 0452 +O0MMENTE TO HE FTOFED HY THE LABOFATOFY TCOFT FOF FOF. LABOFATOFY AMALYEIE

B HDE ADCEPTANCE
HMMHCATORY FOR ETOFAGE IN WATETOFREHWIE
aadd all P codes noted to form and to QADATA record for this sample.

bif DOC field blank (fig. A13-A) taken with NWQL PBW, instead of NWQL VPBW, change the P code 99100 to
“40” and the comment to “NWQL PBW: lot no.”

®Priority comment, must appear in relation to blank water used (NWQL PBW or NWQL VPBW).
9This DOC solution blank is shipped overnight with the corresponding DOC field blank (fig. A13-A).

Figure A14. Example of an analytical service request form for dissolved (filtered) organic carbon (DOC) solution
blank composed of either NWQL volatile pesticide-free blank water (VPBW) or pesticide-free blank water (PBW).
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US. GEOLOGICAL SURYEY - NATIONAL WATER QUALITY LABORATORY
ANALYTICAL SERYICES REQUEST FOEM

QA

SAMPLE
W A
Wi b h A A A
SM5 CONT ROL NO NWIS RECORD NO LABORATORY ID SET
WIChb2 332459075200301
STATION NAME STATION ID OR UNIQUE NO
TOWEON, MD (4107 512-4500 SHEDLOCK WIChE2 W
FIELD OFFICE FPHONE NO. *PROJECT CHIEF SITE
TYPE
24 024 045 412400000
FSTATE +DISTRICT ([USER CNTY FPROJECT ACCT NO
EEGIN DATE: >0 0L 20 0808
END DATE: -
YEAR MONTH DAY TIME
SCHEDULFS, FIELD AND LABORATORY CODES ®
SCHEDILE 1: SC290 *EAMPLE MEDIUM: Q £:8AMPLE TYPE: 2
SCHEDILE 2 GEOLOGIC TINIT:
£ -
SCHEDILE 2 ==ANALYSIS STATUS: H HYDRO EVENT:8
SCHEDULE < #* ANALYSIS SOURCE: ?
SCHEDULE % +*HYDRO CONDITION: 9
AD A/D AD A
CODE: | CODE: | CODE: | CODE: |
CODE: I CODE: | CODE: | CODE: |
CODE: | CODE: | CODE: | CODE: |
CODE: | CODE: | CODE: | CODE: |

b
FIELD YALUES
LABTF CODE YALUEl RMK

LAB/T CODE YALUEl EMK LAHTF CODE YALUEl EMK

_ 3 omoes | | 51} 00400 | | 27009 _
- U N ;99102 | M - { | -
__f9w W Y S N S I R R

+COMMENTS: (LIMIT TO 13 CHARACTERS: YOO brip-blank vial: Lotno.

LOGIN COMMENTS:

SHIFPED BY: M KCOTEREA FHONE:[410) 51 2-4840 DATE: (1 12 195°
BOTTLE TYPES (PLEASE FILL IN NO. OF TYPES SENT}

__FA RU __FU _ FAM __ RaM __RC __FC __FAB __ CU
RA RAH 5= CN- RCE DOC TOC s0C COoD
VoA CHY 0&G PHENOL GCC 3 o0y OTHER

CUSTOMSPECIAL SAMPLE APPROYED BY: APPROVAL NO.

PROGRAM/PROJECT: A% NAWQA  DRINKING H2 FILL IN OTHER

POSSIHLE  HAZARDS

FEVIEED (%2 +00OMMENTE TO HE FTOFED HY THE LABOFATOFRY THAHMCATORY FOR AOCEFTAMCE FOR LABOFATOFRY AMALYEIE

TMAMCATOFY FOF. ETOFAGE IMN WATETOFEL/NWIE
3Add all P codes noted to form and to QADATA record for this sample.
bNWQL VPBW isassumed for trip blanks; priority commelat, no. of VOC trip blank vials.
CShip overnight with corresponding volatile ground-water samples collected in vials from same lot (fig. A10-A).

Figure A15. Example of an analytical service request form for a volatile-organic-compound (VOC) trip blank.
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US. GEOLOGICAL SURYEY - NATIONAL WATER QUALITY LABORATORY QA
ANALYTICAL SERYICES REQUEST FORM

SAMPLE
# A
Lt A
F////////////////////{j
SMS5 CONTROL NO WIS RECORD NO LABDRATORY ID SET
WIChb2 352459075200301
STATION NAME STATION ID OR UNIQUE NO
TOWEOR, MD (4107 124800 SHEDLOCK, WIChE? GW
FIELD OFFICE (PHONE NO. *PROJECT CHIEF FIELD 5AMFLE 1D STTE
TYPE
24 024 045 412400000
+3TATE +DISTRICT USER CNTY fPROJECT ACCT NO
HEGIN DATE: L0 m 20 oS
END DATE: _ -
YEAR MONTH DAY TIMF
SCHEDULES, FIELD AND LABORATORY CODES ®
SCHEDTLE 1: 5CZ70O FEAMPLE MEDIUN: 6 ++SAMPLE TYPE: 9or7°
SCHEDULE 2 GEOLOGIC UNIT: 12EYDM
- _ - .
SCHEDULE X +*ANALYSIS STATUS:_H HYDRO EVENT:8
SCHEDULE £ ANALYSIS SOURCE: 2
SCHEDULE % +*HYDRO CONDITION: 9
e AD AT A
CODE: LCOL12 | CODE: | CODE: | CODE: |
CODE: LCO0g7 | CODE: I CODE: I CODE: I
CODE: I CODE: I CODE: I CODE: I
CODE: | CODE: | CODE: | CODE: |
4
FIELD YALUES
LAB/F CODE VALUEl RMK LAB[F CODE VALUEl RMK LAR/P CODE VALUEl RMK
_ ) 000SS 245 | __51; o040 161 | 2/ 0DHS1LE |
Amin 11 | ¢ M0 | 22 | JO0A52 1 |
Mo 12 | —_j%y10s RO | /o045y B3 |
A%E6  11.2

+COMMENTS: (LIMIT TO 13 CHARACTERS: (IMDICATE HERE IF SC EXCEEDS 2 00

LOGIN COMMENTS:

SHIFPED BY: M EKOTEREA PHONE: (4107 51 2-42340 DATE: 0] 127 195%
BOTTLE TYPES (PLEASE FILL IN NO. OF TYPESE SENTY
1 pat RIT FU FAM RAM RC FC FAE cuU
. ERa RAH _ 8= _ W ___RCB DOC TOC _ S0C con
VoA CHY 0&G PHENOL GCC OTHER
CUSTOMSPECIAL SAMPLE APPROVED BY: APPROVAL NO.
PROGRAMPROJECT: X5 NAWGA  DRINKING HZN FILL IN OTHER

POSSTHLE HATARDS

EEVIEED (52 +OORENTE TO HE FIOFED HY THE LABOEATORY *EMMCATORY FOR ACCEFTANCE FOF LABOFATOFRY AMALYEIR
**MMHCATORY FORE BTORAGE IN WATETOFELNWIB

3Add all P codes noted to form and to QADATA record for this sample.
bif a replicate trace-element sample is collected (fig. A17), code sample type as 7; otherwise, code as 9.
€Add labcodes for arsenic (LC0112) and selenium (LC0087).

dinclude field measurements (median values), particularly for specific electrical conductance (SC) at 25 degrees
Celsius (P code 00095), and note on comment line if SC exceeds 2,000.

®Recommend sample be shipped surface mail with other primary inorganic samples (see fig. A10-B).

fOnIy the FA sample bottle is required if Study Unit acidifies sample, provides field SC value, and indicates in
comment field if SC exceeds 2,000 microsiemens per centimeter at 25 degrees Celsius.

Figure A16. Example of an analytical service request form for a primary trace-element ground-water(SQ@apiS)
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US. GEOLOGICAL SURVEY - NATIONAL WATER QUALITY LARORATORY
ANALYTICAL SERVICES REQUEST FORM

QA

SAMPLE
ot ot ot ot o A
Vi i SIS
[ A
SMS CONTROL NO NWIS RECORD NO LABORATOKY ID SET
WIChs2 332459075200301
STATION NAME STATION ID OR UNIQUE HO
TOWEON, MD (4107 5124800 SHEDLOCK WIThE2 oW
FIELD OFFICE *PHONE NHQ. *FROJECT CHIEF SITE
TYPE
24 024 045 S 2400000
*STATE +DISTRICT [USER CHTY *PROJECT ACCT MO
HEGIN DATE: o0 0L 20 0810
END DATE: _ - _
YEAR MONTH DAY TIME
SCHEDULES, FIELD AND LABORATORY CODES &
SCHEDULE 1: S5CI7I *#SAMPIE MEDIUM: S 28 AMPLE TYPE: 7
SCHEDULE 2 GEOLOGIC UNIT:
EX3 .
SCHEDULE 2 22 ANALYSIS STATUS: H HYDRO EVENT:8
SCHEDILE <« 2 ANALYSIS SOURCE: 9
SCHEDULE = +*HYDRO CONDITION: 9
{3 ® AD AD A
CODE: LCO112 | CODE: | CODE: | CODE: |
CODE:LCODE? | CODE: | CODE: | CODE: |
CODE: I CODE: I CODE: I CODE: I
CODE: | CODE: | CODE: | CODE: |

FIELD ¥YALUES
LAE/P CODEl VALUE| EMK

LAB/P CODE YALUEl RMK LARP CODE YVALUEI RMK

_ 2} 0SS 245 | © __51) 000 | | _ 2 00E | |

Y- 2R | { I I I I
; I I / I I I

+COMMENTS: (LIMIT TO 133 CHARACTERS:

LOGIN COMMENTS:

SHIFFED BY: M KOTEREA PHONE: (4101 51 2-4840 DATE: 01 127 1354
BOTTLE TYPES (PLEASE FILL IN NO. OF TYPES SENTY)

1 Fa® BT FU FAM RAM RC FC FAE cu
RA RAH 5= CN- RCH DOC TOC s0C COD
YOu CHY 0&G PHENOL GCC OTHER

CUSTOMSPECIAL SAMPLE APPROYED BY: APPROVAL KO.

PROGRAM/PROJECT: XX NAWQA  DRINKING H2 FILL IN OTHER

POSSIHLE HAZARDS

FEVIEED 0452 +2OMMENTE TC HE BTCFED HY THE LABOFATCEY FOF LABOFATORY AMALYBIR

*MAMCATORY FORE ADCEFTAMCE

++MMHCATOFRY FOR BTOFRAGE IN WATETOFEHWIE
aadd all P codes noted to form and to QADATA record for this sample.

bAdd labcodes for arsenic (LC0112) and selenium (LC0087).

%Include field measurements (median values), particularly for specific electrical conductance (SC) at 25 degrees
Celsius (P code 00095), and note on comment line if SC exceeds 2,000.

9Recommend sample be shipped surface mail with other primary inorganic samples (see fig. A10-B).

€Only the FA sample bottle is required if Study Unit acidifies sample, provides field SC value, and indicates in
comment field if SC exceeds 2,000 microsiemens per centimeter at 25 degrees Celsius.

Figure A17. Example of an analytical service request form for a replicate trace-element ground-wateSagiia)
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US. GEOLOGICAL SURVEY - NATIONAL WATER QUALITY LABORATORY Qﬁ
ANALYTICAL SERVICES REQUEST FORM

SAMPLE
Lo b b b A A
Vsl o ]
et et o o ottt A
SMS CONTROL NO NWIS RECORD NO LABORATORY ID SET
WIChs2 332459075200301
STATION NAME STATION ID OR UNIQUE NO
TOWEOR, MDD (4107 512 -4800 SHEDLOCE, TWIChE2? SW
FIELD OFFICE FPHONE NO. *PROJECT CHIEF FIELT SAMFLE 1D SITE
TYPE
24 024 045 442400000
*STATE +DISTRICT USER CNTY *PROJECT ACCT NO
HEGIN DATE: 1& o 20 o811
END DATE: _ - _
YEAR MONTH DAY TIME
SCHEDULFS, FIELD AND LABORATORY CODES ®
SCHEDULE 1: SC172" *2SAMPLE MEDIUM: 2 +tSAMPLE TYPE: 2
SCHEDULE Z GEOLOGIC UNIT: .
SCHEDULE 2 er ANALYSIS STATUS: H HYDRO EVENT:89
SCHEDIULE 4% == ANALYSIS SOURCE: 2
SCHEDULE X +*HYDRO CONDITION: 9
& © AD AD A
CODE: LCOL12 | CODE: | CODE: | CODE: |
CODE: LCOO87 | CODE: | CODE: | CODE: |
CODE: I CODE: I CODE: I CODE: I
CODE: | CODE: | CODE: | CODE: |
d
FIELD VALUES
LAEP CODE VALUE RMK LAEB/F CODE YALUEl RMK LARP CODE VALUEl RMK
_ o 0005 | | __S1/ 0040 | | _ 209 | |
S9l00 11 | ;99102 100 | ' I I
__fAna 3 S S N N I R R B
+COMMENTS: (LIMIT TO 13 CHARACTERSZWEU IEW: Lotno ;5C is less than 2 000
LOGIN COMMENTS:
SHIFPED BY: } KOTEREA PHONE:[4]10) 51 2-4840 DATE: 01 127 195%
BOTTLE. TYPES (PLEASE FILL IN NO. OF TYPES SENTY
1 pat RU FU FAM RAM RC FC FAB cu
A RAH 8= CN- RCB DOC TOC S0C COoD
VOA CHY O&G PHENOL GCC OTHER
CUSTOMSPECIAL SAMPLE APPROYED BY: APPROYAL HMO.
PROGRAM/PROJECT: X NAWQA  DRINKING H2 FILL IN OTHER

POSSTHLE HAZARDS

FEVIEED 04473 +2OMBENTE TO HE FTOFED HY THE LABORATOFRT LABOFATORY AMALYEIER

MANDATORY TOF. BIGRAGE T WATETORMIWI

3Add all P codes noted to form and to QADATA record for this sample.

bsc172 required for field blanks instead of SC2703--provides detection-level or higher concentration data.
CAdd labcodes for arsenic (LC0112) and selenium (LC0087).

dinclude priority comments; note that SC value is not given under the P code (this is blank water).
®Recommend sample be shipped surface mail with other primary inorganic samples (fig. A10-B).

fOnly the FA sample bottle is required if the Study Unit acidifies sample and provides SC comment.

Figure A18. Example of an analytical service request form for a ground-water trace-element (SC2703) field blank.

111



TS, GEOLOGICAL STRYEY - NATIONAL WATER QUALITY LABORATORY
ANALYTICAL SERVICES REQUEST FORM

OA

SAMPLE
VA LSS A
WAL P L LA LS LS L L]
SMS CONTROL NO NWI3 RECORD NO LABORATOKY ID SET
WIChb2 332459075200301
STATION NAME STATION ID OR UNIQUE NO
TOWEOHN, MD (410) 5124800 EHEDLOCK WIChS2 S
FIELD OFFICE *PHONE NC. *PROJECT CHIEF SITE
TYPE
24 024 045 2400000
*STATE *DISTRICT USER CNTY *PROJECT ACCT NO
HEGIN paTE: o0 0L 20 812
END DATE: - - —
YEAR MONTH DAY TIME

SCHEDULES, FIELD AND LABORATORY CODES *®

FFSAMPLE MEDIUM: Q

SCHEDULE 1: 5CI703 +2SAMPLE TYPE: 3
SCHEDIULE 2 GEOLOGIC UNIT:
SCHEDULE 2 2= ANALYSIS STATUS: H FFHYDRO EVENT:9
SCHEDILE <« +£ANALYSIH SOURCE: 9
SCHEDILE X +*HYDRO CONDITION: 9

{(&m © AD AD AD
CODE; Lol | CODE: [ CODE: _ CODE: |
CODE:LCODST | CODE: L CODE: o CODE: I
CODE: L CODE: I CODE: I CODE: I
CODE: I CODE: I CODE: I CODE: I

FIELD VALUFESA
LAEB/T CODE VALUE| EMK

LAB/F CODE YALUE| EMK LAHP CODE YALUEl KMK

_ X 000%S | | __51) 0040 | | 2 ) 0He | |
- U - R I I ! I I
4 S N N T A R

+COMMENTS: (LIMIT TO 13 CHARACTERS: Boltle Code: ;&2 less than 2 000

LOGIN COMMENTS:

SHIFPED BY: M KOTERBEA PHONE: [410) 5] 2-4540 DATE: 01 127 |
BOTTLE TYPES (PLEAKFE FILL IN MNO. OF TYPES SENTY

1 pFa= RU FU FAM RAM RC FC FAE cu
Ra RAH 5= CHN- RCE DOC TOC el coD
VoA CHY 0&G PHENOL GCC OTHER

CUSTOMSPECIAL SAMPLE APPROVED BY: APPROVAL NO.

PROGRAM/PROJECT: X NAWQA  _ DRINKING H20 FILL IN OTHER

POSSIHLE ~ HAZARDS

FEVIFED (473 +OOMMENTE TO HE ETOFED HY THE LABOFATOFRY TORY FOF ACCEFTAMCE FOR LABOFATOFRY AMALYEIR

B HDE
THAMCATORY FOR FTOFAGE IN WA

@Add all P codes noted to form and to QADATA record for this sample.
bAdd labcodes for arsenic (LC0112) and selenium (LC0087).

“Include priority comments; note that SC value is not given under the P code (this is blank water). Specify
bottle codeoriginally foundon bottle asreceivedirom BTD&QS.

9Recommend sample be shipped surface mail with other primary inorganic samples (fig. A10-B).
€Only the FA sample bottle is required if the Study Unit acidifies sample and provides the SC comment.

Figure A19. Example of an analytical service request form for a standard-reference trace-element (SC2703)
sample for ground water.
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LOGIN REPLY SHEET

Date Mailed: Person sending shipment:

Place from which shipment was mailed:

Shipped via:

Type of Sample (circle one): ORG NUT PEST VOC RADON INORG

Station Numbers of Samples in This Shipment

LOGIN STAFF:

Please enter the following information on this form and mail the form back to us with the attached
self-addressed, franked envelope. Note that there is an 8-ounce bottle of tap water in this shipment marked
“TEMPERATURE" for use in measuring water temperature.

Person logging in shipment:

Date Shipment Arrived:
Water Temperature:

Comments (if applicable):
If you have any questions about this shipment, please contact:

Name:

Telephone: ( ) -

E-mail or Internet:

Thank You For Your Participation in This Quality Assurance Program.

Figure A20. Example of Study Unit login reply form sent with samples shipped by overnight
mail.
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Errata for Open-File Report 95-399

Corrections are by Michael Koterba; January 24, 1996

Page 16, Table 3, Footnote 21, Item @)ange from:

"For assistance with (1) isotope, radiochemical, and other specialized equipment, contact the NAWQA Quality
Assurance Specialist;"

to:

"For assistance with (1) deuterium-oxygen isotopes, and quality-assured sample bottles and caps for these
isotopes, contact Tyler Coplen, Isotope Fractionation, USGS National Research Program, MS 431, Reston, Va.
(via isotopes@usgs.gov); for assistance with tritium isotopes, and quality-assured sample bottles and caps for these
isotopes, contact Robert Michel, Isotope Tracers, MS 434, USGS National Research Program, Menlo Park, Calif. (via
tritium@mailrcamnl.wr.usgs.gov);"

Page 66, Table 21, 3. Other Samples--Columns for Tritium isotopes and Deuterium-Oxygen ¢$atogesom:

Team Member A

Sample type (SC, LC) Collect, by Quality-assurance

and order of collection filling checks or measures

» Tritium isotopes 1, 1.0-L, clear, prerinsed poly Verify DIW is still in bottle from
bottle, filled to top after 3, office prerinse before use, other-

25-mL rinses (include cap

X o wise replace bottle. Leave no
with conical insert)

headspace in bottle

 Deuterium-Oxygen 1, 125-ml, glass, amber Leave no headspace in bottle
isotopes bottle to top after 3, 25-ml
rinses (include cap with
conical insert)

to:
Team Member A

Sample type (SC, LC) Collect, by Quality-assurance

and order of collection filling checks or measures

« Tritium isotopes 1, 1.0-L, dry, high-density- To reduce breakage of glass
poly (preferred) or glass bottles caused by samples freez-
bottle, without prerinsing, ing during shipment, pour out
until it overflows, and seal sample until the water level is at
with a cap with conical insert the bottle shoulder seam.

* Deuterium-Oxygen 1, 60-mL, dry, clear, glass To reduce breakage of glass

isotopes (preferred) or poly bottle, bottles caused by samples freez-

without prerinsing, until it ing during shipment, pour out
overflows, and seal with a cap sample until the water level is at
with conical insert the bottle shoulder seam. Sam-

ples collected in poly bottles are
sent immediately for analysis,
and are unsuitable for archiving.
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Appendix A

Hydrographs Showing Minimum Thresholds,
Measurable Objectives and Interim Milestones
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Opti Public User Guide

Opti is a one-stop-shop for transparent data management and analysis that enables integrated
performance tracking to support sustainable water management. This Public User Guide has been
developed to assist you with navigation and usage of the Cuyama Basin Data Management System
(DMS). Please see the Appendix for specific data types and quality codes configured in this
implementation.

The DMS may be accessed at: http://opti.woodardcurran.com/cuyama

Please click on Guest Login to access the DMS as a guest user. If you would like to gain additional access
to the DMS for data updates and management, please contact: Taylor Blakslee (tblakslee@hgcpm.com).

Public usage of the DMS is explained in the following modules:

°
O

ata

°
O

ue

—

Module: Data (Top)

The Data module contains two available submodules that allow you to view water resources data and
their associated site information: Map and List. Upon entering the DMS, a welcome message will be
displayed. Click Close to continue to the Map.

Submodule: Map

The Map submodule displays the sites (wells, stream gages, facilities, etc.) as point locations on the map.
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Feature: Change the Google Map display

Feature: Filter the results displayed on the map

”

To move the location or extent of the map display, use the “+
and “-“icons in the lower right-hand corner of the map. You
may use the pan tool to move the focal location of the display.
To change the base layer of the map display, select an option
from the upper | eft-hand side of the map display (Map or
Satellite).

On the Filters tab on the right-hand panel, select the
checkboxes for the options for which you would like to filter

the results.
Select sites based on:
0 data type associated with the site,
site type,

o
O number of data records,
0 entity, or

o

a combination of any filter.

Please note that sites may have more than one data type associated with them, e.g., groundwater level

and groundwater quality.

Feature: Change the layers displayed on the map

Click on the Layers tab on the right-hand panel.
Select the layers that you wish to have displayed. Upon
selection, the map will be updated to show the selected

layers.
You may click on features on the layer to view information on that feature.

Feature: View site information on the map

Click on a site on the map. The site information will be displayed with tabs for Site Info, Chart,
and Data.

To view site detailed information, click on the Details link. The Site Details page will open.

To view a chart of the data, click on the Chart tab. You may change the parameter by selecting a
parameter from the drop-down list in the upper right-hand corner. You may update the chart
timeline by selecting the Start Date and End Date and clicking Update. You may export the data
to Excel by clicking Export.

To view a table of the data, click on the Data tab. You may change the parameter by selecting a
parameter from the drop-down list in the upper right-hand corner. You may narrow the tabular
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list by selecting the Start Date and End Date and clicking Update. You may export the data by
clicking Export.

To select a different data type for the site, click on the data type available under “Data
Available” on the Site Info tab.
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Submodule: List

The List submodule contains a list of sites in a sortable, tabular format.

Feature: Filter and/or sort sites

e Select data type, site type, number of records, or entity from the drop-down menu at the top of
the table to filter sites.
e C(Click on the table headers to alphabetically or numerically sort the selected column.

Feature: View site information from list

e C(Click on the selected site name in the list. The site information will be displayed with tabs for
Site Info, Chart, and Data. The Site Details page is available through this dialogue box. The
following information may be available:
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Basic Info

Construction Info

Site Type

Opti Site Name
Local Site Name
Additional Name
Latitude/Longitude
Description
County

Managing Entity
Monitoring Entity
Type of Monitoring
Type of
Measurement
Monitoring
Frequency

Well Info
State Well ID
MSC (Master State Well Code)
USGS Code
CASGEM ID

Ground Surface Elevation (ft)
Reference Point Elevation (ft)
Reference Point Location

Reference Point Description

Well Use

Well Status

Well Type

Aquifers Monitored

Groundwater Basin Name/Code
Groundwater Elevation Begin/End
Date

Groundwater Elevation Measurement
Count

Water Level Measurement Method
Groundwater Quality Begin/End Date
Groundwater Quality Measurement
Count

Comments

Total Well Depth
Borehole Depth

Casing Perforations
Top/Bottom Elevation
Casing Diameter

Casing Modifications
Well Capacity

Well Completion Report
Number

Comments
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Module: Query (Top)

The Query module allows users to search for sites and data using different parameters and values.

Feature: Create new query

e C(Click on the Query icon in the menu.

e To create a new query:
0 Select the following options from the drop-down menu under “Or, query data by:”:

Entity

Site Name
Groundwater Level
Streamflow
Precipitation
Groundwater Quality
Surface Water Quality

0 If the selected option has associated parameters, select a parameter in the second drop-

down menu.

0 Select an Operator. Please note that for text searches, you may use the “Like” option
with wildcards (%).

0 To add additional rows to the query, click on the blue “+” button and complete.

0 To remove rows from the query, click on the red “-“ button.
e To select data within a particular date range, complete the Start date and End date fields.

e Click Run. A window will open with a map view of the results.
0 Click on the site in the map to view the data for the site.
0 Click on the List tab to view the data in a list format. You may click on a site to view the

data.

0 Click on Export to export the data to Excel.
e To clear the query, click the Clear button at the bottom of the page.
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Appendix — Cuyama Basin Specific Implementation Information

Data Types

The following data types are currently configured in the DMS. Please note that this list may change as

more data becomes available.

Currently Has

Data Type Parameter Units .
Data in DMS
. Depth to Groundwater feet Yes

Groundwater Elevation -
Groundwater Elevation feet Yes
Total Dissolved Solids (TDS) MG/L Yes
Nitrate (NO3) MG/L Yes
Arsenic UG/L Yes
Benzene UG/L
Chloride MG/L
Hexavalaent Chromium (CR6) UG/L
Dibromochloropropane (DBCP) UG/L
Methyl Tertiary Butyl Ether (MTBE) UG/L

Groundwater Quality Perchlorate UG/L
Tetrachloroethylene (PCE) UG/L
Specific Electrical Conductivity (SC) UMHOS/CM
1,1,1-Trichloroethane (111-TCA) UG/L
Trichloroethylene (TCE) UG/L
1,2,3-Trichloropropane (123-TCP) UG/L
CL PPM
EC Mmbhos
TDS PPM

Streamflow Streamflow CFS Yes
Precipitation inches Yes

Precipitation Reference Evapotranspiration (ETo)
Average Air Temperature

Subsidence Subsidence Vertical (mm) Yes
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Quality Flags for Measurement Data

The following quality flags are currently configured in the DMS. Please note that this list may change as

more data becomes available.

A :
D Quality Flag DS:;C'II?\:;:

1 Caved or deepened Groundwater Level
2 Pumping Groundwater Level
3 Nearby pump operating Groundwater Level
4 Casing leaking or wet Groundwater Level
5 Pumped recently Groundwater Level
6 Air or pressure gauge measurement Groundwater Level
7 Other Groundwater Level
8 Recharge or surface water effects near well Groundwater Level
9 Oil or foreign substance in casing Groundwater Level
10 Acoustical sounder Groundwater Level
11 Recently flowing Groundwater Level
12 Flowing Groundwater Level
13 Nearby flowing Groundwater Level
14 Nearby recently flowing Groundwater Level
15 Measurement Discontinued Groundwater Level
16 Pumping Groundwater Level
17 Pump house locked Groundwater Level
18 Tape hung up Groundwater Level
19 Can't get tape in casing Groundwater Level
20 Unable to locate well Groundwater Level
21 Well has been destroyed Groundwater Level
22 Special/Other Groundwater Level
23 Casing leaking or wet Groundwater Level
24 | Temporarily inaccessible Groundwater Level
25 Dry well Groundwater Level
26 Flowing artesian well Groundwater Level
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DocuSign Envelope ID: 00E353E9-0E1E-4A50-B59B-D03817DABEAC

CALIFORNIA DEPARTMENT OF WATER RESOURCES

SUSTAINABLE GROUNDWATER
MANAGEMENT OFFICE

715 P Street | Sacramento, CA 95814 | P.O. Box 942836 | Sacramento, CA 94236-0001

January 21, 2022

Taylor Blakslee

Groundwater Sustainability Agency Project Coordinator
4900 California Ave, Tower B, 2" Floor

Bakersfield, CA 93309

tblakslee@hgcpm.com

RE: “Incomplete” Determination of the 2020 Cuyama Valley Basin Groundwater Sustainability
Plan

Dear Taylor Blakslee,

The Department of Water Resources (Department) has evaluated the groundwater sustainability
plan (GSP) submitted for the Cuyama Valley Basin (Basin) and has determined that the GSP is
‘Incomplete”. The Department based its determination on recommendations from the Staff
Report, included as an enclosure to the attached Statement of Findings, which describes that
the Cuyama Valley Basin GSP does not satisfy the objectives of the Sustainable Groundwater
Management Act (SGMA) nor substantially comply with the GSP Regulations. The Staff Report
also provides corrective actions which the Department recommends to address the identified
deficiencies.

The Basin’s Groundwater Sustainability Agency (GSA) has 180 days, the maximum allowed by
GSP Regulations, to address the identified deficiencies. Where addressing the deficiencies
requires modification of the GSP, the GSA must adopt those modifications into the Basin's GSP
or otherwise demonstrate that those modifications are part of the GSP before resubmitting it to
the Department for evaluation no later than July 20, 2022. The Department understands that
much work has occurred to advance sustainable groundwater management since the GSA
submitted the GSP in January 2020. To the extent to which those efforts are related or
responsive to the Department’s identified deficiencies, we encourage you to document that as
part of your resubmittal. The Department prepared a Frequently Asked Questions document to
provide general information and guidance on the process of addressing deficiencies in an
“Incomplete” Determination.

Department staff will work expeditiously to review the revised components of your GSP
resubmittal. If the revisions address the identified deficiencies, the Department will determine
that the GSP is “Approved”. In that scenario, Department staff will identify additional
recommended corrective actions that the GSA should address early in implementing their GSP
(i.,e., no later than the first required periodic evaluation). Among other items, those
recommendations will include for the GSA to provide more detail on their plans and schedules
to address data gaps. Those recommendations will also call for significantly expanded
documentation of the plans and schedules to implement specific projects and management
actions. Regardless of those recommended corrective actions, the Department expects the first
periodic evaluations, required no later than January 2025 — one-quarter of the way through the
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20-year implementation period — to document significant progress toward achieving sustainable
groundwater management.

If the GSA cannot address the deficiencies identified in this letter by July 20, 2022, then the
Department, after consultation with the State Water Resources Control Board, will determine
the GSP to be “Inadequate”. In that scenario, the State Water Resources Control Board may
identify additional deficiencies that the GSA would need to address in the state intervention
processes outlined in SGMA.

Please contact Sustainable Groundwater Management staff by emailing sgmps@water.ca.gov
if you have any questions about the Department’s assessment, implementation of your GSP, or
to arrange a meeting with the Department.

Thank You,

Paul, Eosslin

Paul Gosselin
Deputy Director of Sustainable Groundwater Management

Attachment:
1. Statement of Findings Regarding the Determination of Incomplete Status of the
Cuyama Valley Basin Groundwater Sustainability Plan
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STATE OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

STATEMENT OF FINDINGS REGARDING THE
DETERMINATION OF INCOMPLETE STATUS OF THE
CUYAMA VALLEY BASIN GROUNDWATER SUSTAINABILITY PLAN

The Department of Water Resources (Department) is required to evaluate whether a
submitted groundwater sustainability plan (GSP or Plan) conforms to specific
requirements of the Sustainable Groundwater Management Act (SGMA or Act), is likely
to achieve the sustainability goal for the basin covered by the Plan, and whether the Plan
adversely affects the ability of an adjacent basin to implement its GSP or impedes
achievement of sustainability goals in an adjacent basin. (Water Code § 10733.) The
Department is directed to issue an assessment of the Plan within two years of its
submission. (Water Code § 10733.4.) This Statement of Findings explains the
Department’s decision regarding the Plan submitted by the Cuyama Basin Groundwater
Sustainability Agency (GSA) for the Cuyama Valley Basin (No. 3-013).

Department management has reviewed the enclosed Staff Report, which recommends
that the identified deficiencies should preclude approval of the GSP. Based on its review
of the Staff Report, Department management is satisfied that staff have conducted a
thorough evaluation and assessment of the Plan and concurs with, and hereby adopts,
staff's recommendation and all the corrective actions provided. The Department thus
deems the Plan incomplete based on the Staff Report and the findings contained herein.

A. The GSP lacks justification for the sustainable management criteria for
groundwater levels, particularly the minimum thresholds and undesirable results,
and an explanation of the effects of those criteria on the interests of beneficial
uses and users of groundwater.

1. The GSP does not discuss, or appear to address, the specific significant
and unreasonable effects caused by chronic lowering of groundwater
levels that would constitute undesirable results. In the absence of a
specific explanation of those effects, and the conditions that would cause
those effects, the GSP states that an undesirable result would occur if
groundwater level minimum thresholds are exceeded in 30 percent of
monitoring wells for two consecutive years. The Department cannot
assess the reasonableness of the whether the quantitative, 30-percent
definition would avoid undesirable results because the GSAs have not
defined the specific conditions that would be significant and unreasonable.

2. The GSP lacks explanation of the justification for setting its site-specific
minimum thresholds and also lacks explanation of the anticipated effects
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Statement of Findings
Cuyama Valley Basin (No. 3-013)

of groundwater conditions at those thresholds on the interests of the
beneficial uses and users of groundwater.

B. The GSP does not reasonably describe how groundwater levels will be used as
a proxy to monitor for, and avoid, undesirable results associated with depletion
of interconnected surface water. The GSP uses levels established for the chronic
lowering of groundwater levels sustainability indicator in representative wells
across the entire basin, regardless of proximity to rivers and tributaries, as a
proxy for depletion of interconnected surface water. The GSP does not
demonstrate, with adequate evidence, that the groundwater level thresholds are
a reasonable proxy for the rate or volume of surface water depletions caused by
groundwater use that has adverse impacts on beneficial uses of the surface
water and may lead to undesirable results.

C. The GSP does not appear to fully address degraded water quality. Public
comments received by the Department suggest that the GSA did not consider
certain publicly available water quality data. The Department finds that there is a
reasonable likelihood that consideration of that data could lead the GSA to alter
their assessment of groundwater quality, including the need to develop
monitoring programs and sustainable management criteria.

D. The GSP does not provide sufficient explanation for how overdraft will be
mitigated in the basin. Two primary management areas are identified by the GSA
to continue experiencing declines in groundwater in storage, but the GSA only
intends to reduce groundwater pumping in one of those management areas. The
GSP does not explain how continued overdraft in the remaining management
area would be mitigated through projects and actions. Additionally, an area of the
basin that was not identified as a management area (the Northwestern threshold
region) was, nonetheless, projected to experience more than 140 feet of
groundwater level decline, relative to 2015, during implementation of the GSP.
The GSP did not describe how the apparently allowable overdraft in this region
would affect beneficial uses and users of groundwater and avoid undesirable
results.

California Department of Water Resources Page 2 of 3
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Statement of Findings
Cuyama Valley Basin (No. 3-013)

Based on the above, the GSP submitted by the GSA for the Cuyama Valley Basin is
determined to be incomplete because the GSP does not satisfy the requirements of
SGMA, nor does it substantially comply with the GSP Regulations. The corrective actions
provided in the Staff Report are intended to address the deficiencies that, at this time,
preclude approval. The GSA has up to 180 days to address the deficiencies outlined
above and detailed in the Staff Report. Once the GSA resubmits its Plan, the Department
will review the revised GSP to evaluate whether the deficiencies were adequately
addressed. Should the GSA fail to take sufficient actions to correct the deficiencies
identified by the Department in this assessment, the Department shall disapprove the
Plan if, after consultation with the State Water Resources Control Board, the Department
determines the Plan inadequate pursuant to 23 CCR § 355.2(e)(3)(C).

Signed:

o O

Karla Nemeth, Director

Date: January 21, 2022

Enclosure: Groundwater Sustainability Plan Assessment Staff Report — Cuyama Valley
Basin
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State of California
Department of Water Resources
Sustainable Groundwater Management Program
Groundwater Sustainability Plan Assessment Staff Report

Groundwater Basin Name: Cuyama Valley Basin (No. 3-013)

Submitting Agency: Cuyama Basin Groundwater Sustainability Agency
Recommendation: Incomplete
Date: January 21, 2022

The Sustainable Groundwater Management Act (SGMA)' allows for any of the three
following planning scenarios: a single groundwater sustainability plan (GSP) developed
and implemented by a single groundwater sustainability agency (GSA); a single GSP
developed and implemented by multiple GSAs; and multiple GSPs implemented by
multiple GSAs and coordinated pursuant to a single coordination agreement.? Here, as
presented in this staff report, a single GSP covering the entire basin was adopted and
submitted to the Department of Water Resources (Department) for review.>

The Cuyama Basin GSA submitted the Cuyama Valley Basin Groundwater Sustainability
Plan (GSP or Plan) to the Department for evaluation and assessment as required by
SGMA and the GSP Regulations.# The GSP covers the entire Cuyama Valley Basin
(Cuyama Basin or Basin) for the implementation of SGMA.

Evaluation and assessment by the Department is based on whether the adopted and
submitted GSP, either individually or in coordination with other adopted and submitted
GSPs, complies with  SGMA and substantially complies with GSP Regulations.
Department staff base their assessment on information submitted as part of an adopted
GSP, public comments submitted to the Department, and other materials, data, and
reports that are relevant to conducting a thorough assessment. Department staff have
evaluated the Cuyama Basin GSP and have identified deficiencies that staff recommend
should preclude its approval. ® In addition, consistent with the GSP Regulations,
Department staff have provided corrective actions® that the GSA should review while
determining how and whether to address the deficiencies. The deficiencies and corrective
actions are explained in greater detail in Section 3 of this staff report and are generally
related to the need to justify the established sustainable management criteria and the

" Water Code § 10720 et seq.

2 Water Code § 10727.

3 Water Code §§ 10727(b)(1), 10733.4; 23 CCR § 355.2.
423 CCR § 350 et seq.

523 CCR §355.2()(2).

6 23 CCR §355.2(€)(2)(B).
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GSP Assessment Staff Report
Cuyama Valley Basin (No. 3-013) January 21, 2022

effects of those criteria on the beneficial uses and users in the manner required by SGMA
and the GSP Regulations.

This assessment includes four sections:

e Section 1 — Evaluation Criteria: Describes the legislative requirements and the
Department’s evaluation criteria.

e Section 2 - Required Conditions: Describes the submission requirements, Plan
completeness, and basin coverage required for a GSP to be evaluated by the
Department.

e Section 3 — Plan Evaluation: Provides a detailed assessment of deficiencies
identified in the GSP which may be capable of being corrected by the GSA.
Consistent with the GSP Regulations, Department staff have provided corrective
actions for the GSA to address the deficiencies.

e Section 4 - Staff Recommendation: Provides the recommendation of
Department staff regarding the Department’s determination.

California Department of Water Resources
Sustainable Groundwater Management Program Page 2 of 18



GSP Assessment Staff Report
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1 EVALUATION CRITERIA

The Department evaluates whether a GSP conforms to the statutory requirements of
SGMA 7 and is likely to achieve the basin’s sustainability goal.® To achieve the
sustainability goal, the GSP must demonstrate that implementation of its groundwater
sustainability program will lead to sustainable groundwater management, which means
the management and use of groundwater in a manner that can be maintained during the
planning and implementation horizon without causing undesirable results.® Undesirable
results are required to be defined quantitatively by the GSAs overlying a basin and occur
when significant and unreasonable effects for any of the applicable sustainability
indicators are caused by groundwater conditions occurring throughout the basin.6'® The
Department is also required to evaluate whether the GSP will adversely affect the ability
of an adjacent basin to implement its groundwater sustainability program or achieve its
sustainability goal."

To evaluate a GSP, the Department must first determine a GSP was submitted by the
statutory deadline, 2 is complete, ' and covers the entire basin.' For those GSAs
choosing to develop multiple GSPs, the GSPs must be coordinated pursuant to a single
coordination agreement that covers the entire basin.' If these conditions are satisfied,
the Department evaluates the GSP to determine whether it complies with SGMA and
substantially complies with the GSP Regulations.'® As stated in the GSP Regulations,
“[s]Jubstantial compliance means that the supporting information is sufficiently detailed
and the analyses sufficiently thorough and reasonable, in the judgment of the
Department, to evaluate the Plan, and the Department determines that any discrepancy
would not materially affect the ability of the Agency to achieve the sustainability goal for
the basin, or the ability of the Department to evaluate the likelihood of the Plan to attain
that goal.”"”

When evaluating whether implementation of the GSP is likely to achieve the sustainability
goal for the basin, Department staff review the information provided and relied upon in
the GSP for sufficiency, credibility, and consistency with scientific and engineering
professional standards of practice.'® The Department’s review considers whether there
is a reasonable relationship between the information provided by the GSA and the

" Water Code §§ 10727.2, 10727 4.

8 Water Code §§ 10733(a).

¥ Water Code § 10721(v).

1023 CCR § 354.26 et seq.

" Water Code § 10733(c).

2 Water Code § 10720.7; 23 CCR § 355.4(a)(1).
1323 CCR §§ 355.4(a)(2).

1423 CCR § 355.4(a)(3).

15 Water Code §§ 10727(b)(3), 10727.6: 23 CCR § 357.4.
6 23 CCR § 350 et seq.

1723 CCR § 355.4(b).

18 23 CCR § 351(h).
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GSP Assessment Staff Report
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assumptions and conclusions presented in the GSP, including whether the interests of
the beneficial uses and users of groundwater in the basin have been considered; whether
sustainable management criteria and projects and management actions described in the
GSP are commensurate with the level of understanding of the basin setting; and whether
those projects and management actions are feasible and likely to prevent undesirable
results.’ The Department also considers whether the GSA has the legal authority and
financial resources necessary to implement the GSP.?°

To the extent that overdraft is present in a basin, the Department evaluates whether the
GSP provides a reasonable assessment of the overdraft and includes reasonable means
to mitigate it.? When applicable, the Department will assess whether coordination
agreements have been adopted by all relevant parties and satisfy the requirements of
SGMA and the GSP Regulations.?? The Department also considers whether the GSP
provides reasonable measures and schedules to eliminate identified data gaps.?? Lastly,
the Department’s review considers the comments submitted on the GSP and evaluates
whether the GSA adequately responded to the comments that raise credible technical or
policy issues with the GSP.?*

The Department is required to evaluate the GSP within two years of its submittal date and
issue a written assessment.?® The assessment is required to include a determination of
the GSP’s status.?® The GSP Regulations provide three options for determining the status
of a GSP: approved,?’ incomplete,?® or inadequate.?°

After review of the GSP, Department staff may find that the information provided is not
sufficiently detailed, or the analyses not sufficiently thorough and reasonable, to evaluate
whether the GSP is likely to achieve the sustainability goal for the basin. If the Department
determines the deficiencies precluding approval may be capable of being corrected by
the GSA in a timely manner,3° the Department will determine the status of the GSP to be
incomplete. A formerly deemed incomplete GSP may be resubmitted to the Department
for reevaluation after all deficiencies have been addressed by the GSA within 180 days
after the Department makes its incomplete determination. The Department will review the
revised GSP to evaluate whether the identified deficiencies were sufficiently addressed.
Depending on the outcome of that evaluation, the Department may determine the
resubmitted GSP is approved. Alternatively, the Department may find a formerly deemed

1923 CCR §§ 355.4(b)(1), (3), (4) and (5).

20 23 CCR § 355.4(b)(9).

2123 CCR § 355.4(b)(6).

22 23 CCR § 355.4(b)(8).

2323 CCR § 355.4(b)(2).

24 23 CCR § 355.4(b)(10).

25 Water Code § 10733.4(d); 23 CCR § 355.2(e).
2 Water Code § 10733.4(d); 23 CCR § 355.2(e).
27 23 CCR § 355.2()(1).

28 23 CCR § 355.2()(2).

2923 CCR § 355.2(¢)(3).

3023 CCR § 355.2 (€)(2)(B)(i).
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incomplete GSP is inadequate if, after consultation with the State Water Resources
Control Board, it determines that the GSA has not taken sufficient actions to correct any
identified deficiencies.3"

Even when the Department determines a GSP is approved, indicating that it satisfies the
requirements of SGMA and is in substantial compliance with the GSP Regulations, the
Department may still recommend corrective actions.®?> Recommended corrective actions
are intended to facilitate progress in achieving the sustainability goal within the basin and
the Department’s future evaluations, and to allow the Department to better evaluate
whether implementation of the GSP adversely affects adjacent basins. While the issues
addressed by the recommended corrective actions in an approved GSP do not, at the
time the determination was made, preclude its approval, the Department recommends
that the issues be addressed to ensure the GSP’s implementation continues to be
consistent with SGMA and the Department is able to assess progress in achieving the
basin’s sustainability goal.3® Unless otherwise noted, the Department proposes that
recommended corrective actions be addressed by the submission date for the first five-
year assessment.3

The staff assessment of the GSP involves the review of information presented by the
GSA, including models and assumptions, and an evaluation of that information based on
scientific reasonableness. In conducting its assessment, the Department does not
recalculate or reevaluate technical information provided in the GSP or perform its own
geologic or engineering analysis of that information. The recommendation to approve a
GSP does not signify that Department staff, were they to exercise the professional
judgment required to develop a GSP for the basin, would make the same assumptions
and interpretations as those contained in the GSP, but simply that Department staff have
determined that the assumptions and interpretations relied upon by the submitting GSA
are supported by adequate, credible evidence, and are scientifically reasonable.

Lastly, the Department’s review of an approved GSP is a continual process. Both SGMA
and the GSP Regulations provide the Department with the ongoing authority and duty to
review the implementation of the GSP.3° Also, GSAs have an ongoing duty to reassess
their GSPs, provide annual reports to the Department and, when necessary, update or
amend their GSPs. 3¢ The passage of time or new information may make what is
reasonable and feasible at the time of this review to not be so in the future. The emphasis
of the Department’s periodic reviews will be to assess the progress toward achieving the
sustainability goal for the basin and whether GSP implementation adversely affects the
ability of adjacent basins to achieve its sustainability goals.

3123 CCR § 355.2 (€)(3)(C).

32 Water Code § 10733.4(d).

33 Water Code § 10733.8.

3423 CCR § 356.4.

35 Water Code § 10733.8; 23 CCR § 355.6 et seq.
36 Water Code §§ 10728 et seq., 10728.2.
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2 REQUIRED CONDITIONS

A GSP, to be evaluated by the Department, must be submitted within the applicable
statutory deadline.3” The GSP must also be complete and must, either on its own or in
coordination with other GSPs, cover the entire basin. If a GSP is determined to be
incomplete, Department staff may require corrective actions that address minor or
potentially significant deficiencies identified in the GSP. The GSAs in a basin, whether
developing a single GSP covering the basin or multiple GSPs, must sufficiently address
those required corrective actions within the time provided, not to exceed 180 days, for the
GSP to be reevaluated by the Department and potentially approved.

2.1 SuBMISSION DEADLINE
SGMA required basins categorized as high- or medium-priority as of January 1, 2017 and

that were subject to critical conditions of overdraft to submit a GSP no later than January
31, 2020.38

The GSA submitted the Cuyama GSP on January 28, 2020, in compliance with the
statutory deadline.

2.2 COMPLETENESS
GSP Regulations specify that the Department shall evaluate a GSP if that GSP is
complete and includes the information required by SGMA and the GSP Regulations.3°

The GSA submitted an adopted GSP for the entire Cuyama Basin. Department staff found
the GSP to be complete and include the required information, sufficient to warrant an
evaluation by the Department. The Department posted the GSP to its website on January
31, 2020.

2.3 BASIN COVERAGE

A GSP, either on its own or in coordination with other GSPs, must cover the entire basin.4°
A GSP that intends to cover the entire basin may be presumed to do so if the basin is
fully contained within the jurisdictional boundaries of the submitting GSAs.

The GSP intends to manage the entire Cuyama Basin, and the jurisdictional boundary of
the submitting GSA covers the Basin.

37 Water Code § 10720.7.

38 Water Code § 10720.7(a)(1).

39 23 CCR § 355.4(a)(2).

40 \Nater Code § 10727(b); 23 CCR § 355.4(a)(3)
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3 PLAN EVALUATION

As stated in Section 355.4 of the GSP Regulations, a basin “shall be sustainably managed
within 20 years of the applicable statutory deadline consistent with the objectives of the
Act.” The Department’s assessment is based on a number of related factors including
whether the elements of a GSP were developed in the manner required by the GSP
Regulations, whether the GSP was developed using appropriate data and methodologies
and whether its conclusions are scientifically reasonable, and whether the GSP, through
the implementation of clearly defined and technically feasible projects and management
actions, is likely to achieve a tenable sustainability goal for the basin.

Department staff have identified deficiencies in the GSP, the most serious of which
preclude staff from recommending approval of the GSP at this time. Department staff
believe the GSAs may be able to correct the identified deficiencies within 180 days.
Consistent with the GSP Regulations, Department staff are providing corrective actions
related to the deficiencies, detailed below, including the general regulatory background,
the specific deficiency identified in the GSP, and the specific actions to address the
deficiency.

Following receipt of a letter regarding potential deficiencies and corrective actions issued
by the Department on June 3, 2021, the Cuyama Basin GSA submitted a Technical
Memorandum (Tech Memo) to the Department on November 5, 2021. Although the Tech
Memo states that the “memorandum is intended to supplement the Cuyama Basin GSP
that was submitted in January 2020 and fill potential gaps identified in the Letter provided
by DWR,” Department staff are unclear whether the Tech Memo is part of the GSP
because no description of the process to incorporate the Tech Memo into the GSP was
provided to the Department. Therefore, while Department staff acknowledge the steps
taken by the GSA to begin to address deficiencies, the content provided in the Tech Memo
is not incorporated into this assessment of the GSP submitted to the Department for
review.

3.1 DEFICIENCY 1. THE GSP LACKS JUSTIFICATION FOR, AND EFFECTS
ASSOCIATED WITH, THE SUSTAINABLE MANAGEMENT CRITERIA FOR
GROUNDWATER LEVELS.

3.1.1 Background

SGMA defines sustainable groundwater management as the management and use of
groundwater in a manner that can be maintained during the planning and implementation
horizon without causing undesirable results.#' The avoidance of undesirable results is
thus explicitly part of sustainable groundwater management, as established by SGMA,
and critical to the success of a GSP. To achieve sustainable groundwater management

41 Water Code § 10721(v).
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under SGMA, the basin must experience no undesirable results by the end of the 20-year
GSP implementation period and be able to demonstrate an ability to maintain those
defined sustainable conditions over the 50-year planning and implementation horizon.

The definition of undesirable results is thus critical to the establishment of an objective
method to define and measure sustainability for a basin. As an initial matter, SGMA
provides a qualitative definition of undesirable results as “one or more” of six specific
“effects caused by groundwater conditions occurring throughout the basin.”4? SGMA
identifies the effects related to chronic lowering of groundwater levels as those
“...indicating a significant and unreasonable depletion of supply if continued over the
planning and implementation horizon.”

It is up to GSAs to define, in their GSPs, the specific significant and unreasonable effects
that would constitute undesirable results and to define the groundwater conditions that
would produce those results in their basins.*® The GSA’s definition needs to include a
description of the processes and criteria relied upon to define undesirable results and
must describe the effect of undesirable results on the beneficial uses and users of
groundwater. From this definition, the GSA establishes minimum thresholds, which are
quantitative values that represent groundwater conditions at representative monitoring
sites that, when exceeded individually or in combination with minimum thresholds at other
monitoring sites, may cause the basin to experience undesirable results.**

SGMA leaves the task of establishing undesirable results and setting thresholds largely
to the discretion of the GSA, subject to review by the Department. In its review, the
Department requires a thorough and reasonable analysis of the groundwater conditions
the GSA is trying to avoid, and the GSA’s stated rationale for setting objective and
quantitative sustainable management criteria to prevent those conditions from occurring.
If a Plan does not meet this requirement, the Department is unable to evaluate the
likelihood of the Plan in achieving its sustainability goal. This does not necessarily mean
that the GSP or its objectives are inherently unreasonable; however, it is unclear which
conditions the GSA seeks to avoid, making it difficult for the Department to monitor
whether the GSA will be successful in that effort when implementing its GSP.

3.1.2 Deficiency Details

The first deficiency relates to the GSP’s lack of explanation and justification for selecting
sustainable management criteria for groundwater levels, particularly the minimum
thresholds and undesirable results, and the effects of those criteria on the interests of
beneficial uses and users of groundwater. Based on its evaluation, Department staff are
concerned that although the GSP appears to realistically quantify the water budget and
identify the extent of overdraft in the Basin using the best available information, and while
the GSP proposes projects and management actions that appear likely to eventually

42 \Water Code § 10721(x).

4323 CCR § 354.26.

44 23 CCR § 354.28, DWR Best Management Practices for the Sustainable Management of Groundwater:
Sustainable Management Criteria (DRAFT), November 2017.
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eliminate overdraft in portions of the Basin, the GSP has not defined sustainable
management criteria in the manner required by SGMA and the GSP Regulations.

3.1.2.1 Undesirable Results

The GSP provides quantitative values for the minimum thresholds and includes a
combination of those minimum threshold exceedances that the GSA considers causing
an undesirable result. However, the GSP does not discuss, or appear to address, the
critical first step of identifying the specific significant and unreasonable effects that would
constitute undesirable results. The GSP provides general statements about undesirable
results (e.g., “The Undesirable Result for the chronic lowering of groundwater levels is a
result that causes significant and unreasonable reduction in the long-term viability of
domestic, agricultural, municipal, or environmental uses over the planning and
implementation horizon of this GSP.”#°) and generic descriptions of the effects of
undesirable results (e.g., “...the Undesirable Results could cause potential de-watering
of existing groundwater infrastructure, starting with the shallowest wells...”8), but does
not provide an explanation for the specific significant and unreasonable condition(s) that
the GSA intends to avoid in the Basin through implementation of the GSP (e.g., a level of
impact to well infrastructure or to environmental uses).

The GSP states undesirable results for chronic lowering of groundwater levels would
occur when groundwater level minimum thresholds are exceeded in 30 percent of
monitoring wells for two consecutive years. The same criterion of 30 percent for two
consecutive years is used for reduction in storage, degradation of groundwater quality,
land subsidence, and depletion of interconnected surface water.

However, the GSP does not provide an explanation for why the criterion is consistent with
avoiding significant and unreasonable effects that constitute undesirable results or how
the GSA may respond should these conditions have potential for occurring.

3.1.2.2 Minimum Thresholds

The GSP lacks explanation of the justification for setting its minimum thresholds and also
lacks explanation of the anticipated effects of groundwater conditions at those thresholds
on the interests of the beneficial uses and users of groundwater in nearly all threshold
regions. The GSP describes that each threshold region has its own formula to determine
the quantitative minimum threshold (e.g., in the Central threshold region it is determined
by subtracting 20 percent of the historical range in groundwater levels from the
groundwater level observed in early 2015). While it is acceptable to set minimum
thresholds differently in portions of a basin, all minimum thresholds must, by the definition
of that term in the GSP Regulations, relate to the conditions that could cause undesirable
results.

This lack of information is particularly notable in the Northwestern threshold region. The
GSP states that the intention of the sustainable management criteria for the Northwestern

45 Cuyama Basin GSP, Section 3.2.1, p. 260.
46 Ipid.
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1]

region is to “...protect the water levels from declining significantly, while allowing
beneficial land surface uses (including domestic and agricultural uses) and using the
storage capacity of this region.”*” However, the Northwestern region is the only region in
the Basin where the sustainable management criteria indicate a plan to substantially
lower groundwater levels, relative to conditions at the time of GSP preparation (i.e., the
minimum thresholds for groundwater levels are up to 140 to 160 feet lower#®), in an area
with the highest concentration of potential GDEs #° in Cuyama Valley and with
interconnected surface water, which is evidenced by a gaining reach of the river.*® The
GSP did not quantify the expected depletions of surface water over time or assess or
disclose the anticipated effects of the established minimum thresholds on beneficial uses
and users of groundwater, which, based on Department staff’s review, appear to include
nearby domestic users, potential GDEs, and users of the interconnected surface water.

The absence of this information and related discussion precludes meaningful disclosure
to, and participation by, interested parties and residents in the Basin. In addition, without
this discussion it is difficult for Department staff to determine whether it is appropriate or
reasonable for the GSA to conclude that undesirable results in the Basin would not occur
unless nearly a third of representative monitoring points exceed their minimum thresholds
for two consecutive years.

3.1.3 Corrective Actions

The GSA must provide more detailed information, as required in the GSP Regulations,
regarding undesirable results and minimum thresholds for all applicable threshold
regions.%" The GSA should describe the anticipated effects of the established minimum
thresholds and undesirable results on the interests of beneficial uses and users and how
the GSA determined that those thresholds would avoid undesirable results in the Basin.
Department staff suggest the GSA consider and address the following:

1. The GSA should describe the specific undesirable results they aim to avoid
through implementing the GSP. For example, if the long-term viability of domestic,
agricultural, municipal, or environmental uses is a concern with respect to lowering
of groundwater levels, then the GSA should describe the specific effects on those
users that the GSA considers significant and unreasonable and define
groundwater conditions that would lead to those effects. Clarify how the criteria
defining when undesirable results occur in the Basin (i.e., 30 percent exceedance
of minimum thresholds for two consecutive years) was established, the rationale
behind the approach, and why it is consistent with avoiding the significant and
unreasonable effects identified by the GSA.

47 Cuyama Basin GSP, Section 5.2.2, p. 352.

48 Cuyama Basin GSP, Chapter 5 Appendix A, p. 1505-1509.

4% Cuyama Basin GSP, Section 2.2.9, p. 227, Figures 2-63 and 2-64, p. 230-231, Chapter 2-Appendix D,
p. 1258-1279.

50 Cuyama Basin GSP, Section 2.2.8, p. 222, Figure 2-61, p. 223.

5123 CCR §§ 354.26, 354.28.

California Department of Water Resources
Sustainable Groundwater Management Program Page 10 of 18



GSP Assessment Staff Report
Cuyama Valley Basin (No. 3-013) January 21, 2022

2. The GSA should either explain how the existing minimum threshold groundwater
levels are consistent with avoiding undesirable results or they should establish
minimum thresholds at the representative monitoring wells that account for the
specific undesirable results the GSA aims to avoid. For each threshold region, the
GSA should evaluate and disclose the anticipated effects of the GSP’s minimum
thresholds and undesirable results on:

a. Well infrastructure, including domestic wells, community and public water
supply wells, and agricultural wells. The GSA may utilize the Department’s
well completion report dataset ®? or other similar data to estimate the
number and kinds of wells expected to be impacted at the minimum
thresholds identified in the GSP. Public water system well locations and
water quality data can currently be obtained using the State Water
Resource Control Board's (State Water Board) Geotracker website. >3
Administrative contact information for public water systems and well
locations and contacts for state small water systems and domestic wells
can be obtained by contacting the State Water Board’s Needs Analysis
staff.5* The State Water Board is currently developing a database to allow
for more streamlined access to this data in the future.

Should wells be identified as at risk of going dry at or near minimum
threshold conditions, describe the extent of those impacts on beneficial
users including:location, number, and type of wells impacted; the beneficial
uses and users effected; and any identified project or management action
that may be taken to address the condition. If the GSA identifies potential
impacts to drinking water wells, including de minimis users and
disadvantaged communities, those impacts should be described in the
GSP.

By the first five-year update, the GSA should inventory and better define the
location of active wells in the Basin. The GSA should document known
impacts to drinking water users caused by groundwater management,
should they occur, in annual reports and subsequent periodic updates.

b. Environmental uses and users of groundwater. If data are not available to
support evaluation of the effects of established minimum thresholds on
environmental uses and users, the GSA should clarify the strategy,

52 Well Completion Report Map Application. California Department of Water Resources,
https://www.arcgis.com/apps/webappviewer/index.html?id=181078580a214c0986e2da28f8623b37.

53 GeoTracker Application. California State Water Resources Control Board,
https://geotracker.waterboards.ca.gov/map/#; select “Public Water Wells” under the “Other Sites” option
and navigate to the area of interest.

5 DDW-SAFER-NAU@Waterboards.ca.gov.
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mechanism, and timeline for acquiring that data and incorporating that data
into management of the Basin.*®

3.2 DEFICIENCY 2. THE GSP DOES NOT FULLY DESCRIBE THE USE OF
GROUNDWATER LEVELS AS A PROXY FOR DEPLETION OF INTERCONNECTED
SURFACE WATER.

3.2.1 Background

SGMA identifies six effects of groundwater conditions occurring throughout the basin that
GSAs must evaluate to achieve sustainable groundwater management. The GSP
Regulations refer to these effects as sustainability indicators and they are chronic
lowering of groundwater levels, reduction of groundwater storage, seawater intrusion,
degraded water quality, land subsidence, and depletions of interconnected surface
water. ¢ Generally, when any of these effects are significant and unreasonable, as
defined in SGMA, they are referred to as undesirable results.®” SGMA requires GSAs to
sustainably manage groundwater, which is defined as avoiding undesirable results for
any sustainability indicator during the planning and implementation horizon. %8
Specifically, for each applicable indicator a GSA must develop sustainable management
criteria, describe the process used to develop those criteria, and establish a monitoring
network to adequately monitor conditions.>°

A GSA that is able to demonstrate one or more sustainability indicators are not present
and are not likely to occur in the basin is not required to develop sustainable management
criteria for those indicators.®® Absent an explanation of why a sustainability indicator is
not applicable, the Department assumes all sustainability indicators apply. ©
Demonstration of applicability (or non-applicability) of sustainability indicators must be
supported by best available information and science and should be provided in
descriptions throughout the GSP (e.g. information describing basin setting, discussion of
the interests of beneficial users and uses of groundwater).

The Department’s assessment of a Plan’s likelihood to achieve its sustainability goal for
its basin is based, in part, on whether a GSP provides sufficiently detailed and reasonable
supporting information and analysis for all applicable indicators. The GSP Regulations
require the Department to evaluate whether establishment of sustainable management
criteria is commensurate with the level of understanding of the basin setting.®?

%5 23 CCR §§ 355.4(b)(2), 355.4(b)(3).

56 23 CCR § 351(ah).

57 Water Code § 10721(x).

58 Water Code §§ 10721(v), 10721(r).

5923 CCR §§ 354.22, 354.32.

60 23 CCR §§ 354.22, 354.26(d), 354.28(e).

5" DWR Best Management Practices for the Sustainable Management of Groundwater: Sustainable
Management Criteria (DRAFT), November 2017.

62 23 CCR § 355.4(b)(3).

California Department of Water Resources
Sustainable Groundwater Management Program Page 12 of 18



GSP Assessment Staff Report
Cuyama Valley Basin (No. 3-013) January 21, 2022

The GSP Regulations require a GSP to identify interconnected surface water systems in
the basin and evaluate the quantity and timing of depletions of those systems using the
best available information.®® As noted above, absent a demonstration of the inapplicability
of the depletion of interconnected surface water sustainability indicator, GSAs in basins
with interconnected surface waters must develop sustainable management criteria for
those depletions as described in the GSP Regulations.

3.2.2 Deficiency Details

The second deficiency relates to the GSP lacking a demonstration, with supporting
evidence, of the reasonableness of using groundwater level thresholds as a proxy for
depletion of interconnected surface water. The GSP states that “[b]y setting minimum
thresholds on shallow groundwater wells near surface water, the [GSA] can to (sic)
monitor and manage [the hydraulic gradient between surface water and groundwater],
and in turn, manage potential changes in depletions of interconnected surface [water].”64
However, in defining the groundwater level proxies for depletion of interconnected surface
water, the GSA appears to have used all the groundwater level thresholds it defined for
chronic lowering of groundwater levels regardless of depth of the well or proximity to
surface water. It is not obvious to Department staff why managing the Basin to the
complete set of chronic lowering of groundwater level thresholds is sufficient to avoid
undesirable results for depletion of interconnected surface water, especially since many
of those groundwater level thresholds represent conditions that are lower than current
conditions.

3.2.3 Corrective Action

The GSA should provide a demonstration, with supporting evidence, for why using the
basinwide groundwater level minimum thresholds is a reasonable proxy for thresholds for
depletion of interconnected surface water. If the representative monitoring network for
interconnected surface water is modified, discuss how the definition of an undesirable
result is affected.

3.3 DEFICIENCY 3. THE GSP DOES NOT FULLY ADDRESS DEGRADED WATER
QUALITY.

3.3.1 Background

SGMA and the GSP Regulations do not require a GSP to address undesirable results
associated with degraded water quality that occurred before, and have not been corrected
by, January 1, 2015. However, management of a basin pursuant to an adopted GSP
should not result in further water quality degradation that is significant and unreasonabile,
either due to routine groundwater use or as a result of implementing projects or
management actions called for in the GSP.%° SGMA provides GSAs with legal authority

63 23 CCR §§ 354.28(c)(6)(A), 354.28(c)(6)(B).
64 Cuyama Basin GSP, Section 3.2.6, p. 263.
65 Water Code § 10721(x)(4): 23 CCR § 354.28(c)(4).
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to regulate and affect pumping and groundwater levels, which have the potential to affect
the concentration or migration of water quality constituents and result in degradation of
water quality. Additionally, the GSP Regulations state that GSAs should consider local,
state, and federal water quality standards when establishing sustainable management
criteria,®® and SGMA provides GSAs with the authority to manage and control polluted
water and use authorities under existing laws to implement its GSP.%7 Thus, establishing
sustainable management criteria and performing routine monitoring of water quality
constituents known to affect beneficial uses and users is within the purview of a GSA.

3.3.2 Deficiency Details

The third deficiency relates to the GSP’s role in monitoring for, managing, and avoiding
degraded water quality. Department staff believe the GSA’s decision to not set
sustainable management criteria for arsenic and nitrates may not be reasonable because
the findings were not supported by the best available information.®® The GSP focused on
total dissolved solids (TDS), nitrates, and arsenic as a result of public comments received
during GSP development.®® The GSP includes sustainable management criteria for TDS
but, despite acknowledging that nitrate and arsenic have exceeded maximum
contaminant levels (MCL) prescribed by the State Water Board, the GSP did not establish
sustainable management criteria for those constituents. Furthermore, the GSA does not
intend to perform routine monitoring for nitrates and arsenic on the basis that they
determined there is no “causal nexus” between the GSA’s authority to implement projects
and management actions and concentrations of arsenic or nitrate.”®

In its justification for the lack of sustainable management criteria for nitrates and arsenic,
the GSP explains that there were relatively few detections of those constituents above
drinking water regulatory limits—two nitrate samples and three arsenic samples. ”’
Regarding arsenic, the GSP states that the three arsenic detections above the MCL came
from an inactive well and from groundwater deeper than 700 feet below ground surface,
which the GSP states is below the range of pumping depths for drinking water.”? In other
words, the GSP states that arsenic was not detected above MCL in active wells shallower
than 700 feet.”® However, credible public comments submitted to the Department raised
concerns about this claim and the data the GSA may or may not have considered, the
GSA'’s interpretation of that data, and the decision of the GSA to not monitor or develop
management criteria for those constituents. For example, a comment submitted to the

66 23 CCR § 354.28(c)(4).

67 Water Code §§ 10726.2(e), 10726.8(a).

68 While there is no definition of best available information, the GSP Regulations define best available
science as the use of sufficient and credible information and data, specific to the decision being made and
the time frame available for making that decision, that is consistent with scientific and engineering
professional standards of practice.

89 Cuyama Basin GSP, Section 2.2.7, p. 208.

70 Cuyama Basin GSP, Section 4.8, p. 321.

7! Cuyama Basin GSP, Section 5.5, p. 360-361.

2 Cuyama Basin GSP, Section 2.2.7 and Section 4.8, p. 209 and 321.

73 Cuyama Basin GSP, Section 2.2.7, p. 209.
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Department indicates the State Water Board's Groundwater Ambient Monitoring and
Assessment (GAMA) Program’s Groundwater Information System contains records of
arsenic concentrations exceeding the MCL in drinking water wells screened as shallow
as 340 feet below ground surface.”* Department staff confirmed that this claim appears
to be true.

Regarding nitrates, a public comment submitted to the Department indicates that
potentially 13 of 109 nitrate samples (12 percent) have exceeded the MCL in the past ten
years,’® which conflicts with the GSP’s statement that only two samples during 2011 to
2018 exceeded the MCL.

3.3.3 Corrective Actions

Having identified them as constituents of concern, the GSA should reasonably and
thoroughly address nitrate and arsenic in the GSP using best available information.
Specifically, the GSA should consider the following:

1. Groundwater conditions. The Department received comments that raise credible
technical issues regarding groundwater quality data that apparently were not
considered when developing the GSP but are available to the public and likely, in
the opinion of Department staff, to alter the GSA’s assessment of the Basin
conditions. The GSA should coordinate with interested parties that submitted
comments, in particular with the Regional Water Quality Control Board, to obtain
best available information regarding basinwide water quality. The GSA should
evaluate this data, along with their existing data, and update the description of
basinwide water quality in the GSP as appropriate.

2. Sustainable management criteria. After updating the information regarding existing
groundwater quality conditions, the GSA should revise its discussion of
groundwater quality sustainable management criteria to either include criteria for
arsenic and nitrate or provide thorough, evidence-based analysis and description
for why groundwater management is not likely to cause significant and
unreasonable degradation of groundwater by increasing concentrations of those
constituents.

Monitoring networks. The GSA should appropriately revise its groundwater quality
monitoring network based on updates to the GSP noted above. Department staff
believe that, at a minimum, the GSA should include monitoring for arsenic and
nitrates, as they have been identified as constituents of concern and both appear
to be relatively widespread. Monitoring will be important for the GSA to assess
whether groundwater quality degradation for those constituents is occurring

74 Central Coast Water Board Comments on Final Cuyama Valley Groundwater Sustainability Plan. Central
Coast Regional Water Quality Control Board Comment Letter Submitted to the Department, 15 May 2020,
https://sgma.water.ca.gov/portal/service/gspdocument/download/4021.
5 Central Coast Water Board Comments on Final Cuyama Valley Groundwater Sustainability Plan. Central
Coast Regional Water Quality Control Board Comment Letter Submitted to the Department, 15 May 2020,
https://sgma.water.ca.gov/portal/service/gspdocument/download/4021.
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throughout the planning and implementation horizon. The GSA may leverage
existing programs that collect and disseminate water quality data and information.
The GSA should address any data gaps in the groundwater quality monitoring
network and provide specific schedules to address those data gaps.

3.4 DEFICIENCY 4. THE GSP DOES NOT PROVIDE EXPLANATION FOR HOW
OVERDRAFT WILL BE MITIGATED IN THE BASIN.

3.4.1 Background

GSP Regulations require that a GSP include a description of projects and management
actions that the GSA has determined will achieve the sustainability goal for the basin, the
timeline of implementation, and the sustainability indicators that are expected to benefit,
including the circumstances in which they would be implemented.’® For basins in
overdraft, the description shall include a quantification of demand reduction or other
methods for mitigating the overdraft.””

3.4.2 Deficiency Details

The fourth deficiency is related to the lack of a complete discussion of how overdraft will
be mitigated in the entire Basin through implementation of the GSP. The GSP identifies
two management areas, Central Basin and Ventucopa, as the primary pumping areas in
the Cuyama Valley that have the highest water demand. Groundwater levels in the
Central Basin management area decline by a modeled 2 to 7.7 feet per year, whereas
the Ventucopa management area decline by 2 to 3 feet per year.”®

To meet the sustainability goal of the Basin, the GSA explains in detail throughout the
GSP that a pumping reduction of 50 to 67 percent will be required.”® Pumping reductions
would begin in 2023 and become progressively larger each successive year, with full
implementation of the total pumping reduction in 2038.8°

However, the GSP only intends to implement those pumping reductions in the Central
Basin management area and does not explain why pumping reductions will not be
implemented in the Ventucopa management area. The GSP executive summary states
that “[pJumping reductions are not currently recommended for the Ventucopa Area” and
instead recommends “to perform additional monitoring, incorporate new monitoring wells,
and further evaluate groundwater conditions in the area over the next two to five years”
and that “[o]nce additional data are obtained and evaluated, the need for any reductions
in pumping will be determined.”®' These cited details from the executive summary are the
extent of the GSP’s description of the plans for possible demand management in the

76 23 CCR § 354.44.

77 23 CCR § 354.44(b)(2).

8 Cuyama Basin GSP, Figure 7-1, p. 387.

¥ Cuyama Basin GSP, Executive Summary and Table 2-7, p. 26 and 254.
80 Cuyama Basin GSP, Figures ES-15 and 8-1, p. 32 and 419-420.

81 Cuyama Basin GSP, Executive Summary, p. 32.
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Ventucopa management area.®? Lack of detail for this area is concerning because it
appears to Department staff as though the GSA'’s defined minimum thresholds, which
should represent a point in the Basin that, if exceeded, may cause undesirable results,83
in the Ventucopa management area could be exceeded in as soon as two years if two
feet per year of groundwater level decline continues.® It is also concerning because the
GSP explains that “[dJomestic water users in [the Ventucopa and Central Basin
management areas] are experiencing water supply challenges, and in the 2012-2016
drought experienced well failures.”85

In addition to the Ventucopa Area, the GSP does not discuss why projects and
management actions were not considered in the Northwestern threshold region, where,
as noted above in Corrective Action 1 (Section 3.1), it appears that overdraft will occur
for some time and the allowable groundwater-level decline is over 100 feet in some
representative wells.8

3.4.3 Corrective Actions

The GSA should explain the rationale for not implementing pumping reductions in the
overdrafted Ventucopa management area or any other portion of the Basin where
overdraft is expected to continue, and explain the timeline and criteria that may be used
to determine whether future pumping reduction allocations are needed.?’ If the criteria to
implement pumping reductions are related to the effects on beneficial uses and users, as
mentioned in Corrective Action 1, the GSP should clarify what those effects are that would
necessitate pumping reductions. If data gaps are known to exist they should be explained
and include a timeline to address them and how they may affect management actions for
the Ventucopa management area.

The GSP states well failures occurred during the 2012-2016 drought and projects a
lowering of groundwater levels beyond those observed during the drought and below
2015 conditions. If, after considering this deficiency and the deficiency associated with
Corrective Action 1 (Section 3.1), the GSA retains minimum thresholds that allow for
continued lowering of groundwater levels, then it is reasonable to assume that additional
wells may be impacted during implementation of the Plan. While SGMA does not require
all impacts to groundwater uses and users be mitigated, the GSA should consider
including projects and management actions strategies describing how they may support

82 Cuyama Basin GSP, Executive Summary and Section 7.3.2, p. 32 and 410.

8323 CCR § 354.28(a).

84 Maps in the GSP appear to indicate two representative monitoring wells are located in the Ventucopa
Management Area, OPTI wells 62 and 101. The minimum threshold at OPTI Well 62 is 182 feet below
ground surface and the water level as of December 2020 was 158.4 feet below ground surface; at two feet
per year the minimum threshold will be exceeded in approximately 12 years. The minimum threshold at
OPTI Well 101 is 111 feet below ground surface and the water level as of December 2020 was 108.6 feet
below ground surface; at two feet per year the minimum threshold could be exceeded in approximately 2
years.

85 Cuyama Basin GSP, Section 7.2.4, p. 405.

8 Cuyama Basin GSP, p. 1505-1509.

8723 CCR §§ 355.4(b)(3), 355.4(b)(4), 355.4(b)(5), 355.4(b)(6).
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drinking water impacts that may occur due to continued overdraft during the period
between the start of GSP implementation and achievement of the sustainability goal will
be addressed. If mitigation strategies are not included, the GSP should contain a thorough
discussion, with supporting facts and rationale, explaining how and why the GSA
determined not to include specific actions to mitigate drinking water impacts from
continued groundwater lowering below 2015 levels.

4 STAFF RECOMMENDATION

Department staff believe that the deficiencies identified in this assessment should
preclude approval of the GSP for the Cuyama Valley Basin. Department staff recommend
that the GSP be determined incomplete.
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Woodard
&Curran
TECHNICAL MEMORANDUM
TO: Paul Gosselin, California Department of Water Resources Deputy Director
PREPARED BY: Woodard & Curran on Behalf of the Cuyama Valley Groundwater Basin Groundwater Sustainability
Agency
DATE: July 6, 2022
RE: Cuyama Basin GSA Response to DWR’s January 21, 2022, Determination Letter

1. INTRODUCTION

The Cuyama Valley Groundwater Basin Groundwater Sustainability Agency (CBGSA) received a GSP Determination
Letter (Letter) on January 21, 2022 (Supplemental Appendix A), from the California Department of Water Resources
(DWR). The Letter provided the CBGSA with the final determination of the Cuyama Basin Groundwater Sustainability
Plan (GSP) and the necessary corrective actions required for approval. Per SGMA regulations, the CBGSA was given
a 180-day correction period to update and address any deficiencies in the GSP.

DWR previously provided an initial consultation letter on June 3, 2021, previewing the results specified in the Letter.
During the August 18, 2021, Board Meeting, the CBGSA laid out a framework for responding to the initial consultation
letter and provided that framework in a response addressed to Mr. Craig Altare (Groundwater Sustainability Plan
Review Section Chief), dated August 27, 2021.

This memorandum is the culmination of the analysis and work outlined in the framework provided to Mr. Altare as well
as additional analyses based on direction provided by the CBGSA and is intended to supplement the Cuyama Basin
GSP that was submitted in January 2020 and fill potential gaps identified in the Letter provided by DWR. While this
memorandum is attached to the GSP as an appendix, sections of text from this memorandum are included in revised
GSP sections where appropriate in blue font to indicate which text has been added. Those reading the GSP will be
able to see what text and analysis has been added to ensure the GSP addresses the deficiencies identified by DWR
while reviewing the original text. No additional changes have been made to the GSP approved by the CBGSA Board
in December 2019.

The following sections provide a thorough response to each corrective action.

Cuyama Basin GSA 1 Woodard & Curran, Inc.
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2. POTENTIAL CORRECTIVE ACTION 1: PROVIDE JUSTIFICATION FOR, AND
EFFECTS ASSOCIATED WITH, THE SUSTAINABLE MANAGEMENT CRITERIA

DWR requests additional information regarding the justification for the sustainable management criteria included in the
GSP and the effects of those criteria on beneficial users in the Basin. DWR identified two issues as part of this corrective
action:

1. Provide a more detailed description of the criterion used to identify undesirable results (URs); and

2. Provide additional information regarding how the groundwater level minimum thresholds (MTs) are consistent
with avoiding undesirable results, with a particular emphasis on the MTs in the Northwestern Region.

The following subsections address each of these issues by providing:
o A summary of this Potential Corrective Action in the Letter
o A brief review of information, justification, and data provided in the GSP

o Adiscussion with supplemental information, justification, and data as needed to support the GSP.
2.1 Defining the Criterion Used to Identify Undesirable Results
21.1 Initial Review and Opinion Provided by DWR

The Letter states that UR statements do not, “identify the specific significant and unreasonable effects that would
constitute undesirable results... [and do] not provide an explanation for the specific significant and unreasonable
condition(s) that the GSA intends to avoid in the Basin through implementation of the GSP.” Although the GSP
includes subsections in Section 3: Undesirable Results, titled Identification of Undesirable Results, the Letter states
there is no, “explanation for why the criterion is consistent with avoiding significant and unreasonable effects that
constitute undesirable results.”

2.1.2 Review of Information and Data Provided in Submitted GSP

The GSP provides a description of URs and Identification of URs for each of the applicable sustainability indicators in
Section 3. For example, UR subsections for groundwater levels are as follows:

“Description of Undesirable Results

The Undesirable Result for the chronic lowering of groundwater levels is a result that causes
significant and unreasonable reduction in the long-term viability of domestic, agricultural,
municipal, or environmental uses over the planning and implementation horizon of this
GSP.

Identification of Undesirable Results

» This result is considered to occur during GSP implementation when 30 percent of
Quantifiable representative monitoring wells (i.e., 18 of 60 wells) fall below their minimum groundwater
Criterion elevation thresholds for two consecutive years.

Cuyama Basin GSA 2 Woodard & Curran, Inc.
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Potential
Effects

Potential Causes of Undesirable Results

Potential causes of Undesirable Results for the chronic lowering of groundwater levels are
groundwater pumping that exceeds the average sustainable yield in the Basin, and changes
in precipitation in the Cuyama Watershed in the future.

Potential Effects of Undesirable Results

If groundwater levels were to reach Undesirable Results levels, the Undesirable Results
could cause potential de-watering of existing groundwater infrastructure, starting with the
shallowest wells, could potentially adversely affect groundwater dependent ecosystems,
and could potentially cause changes in irrigation practices, crops grown, and adverse
effects to property values. Additionally, reaching Undesirable Results for groundwater levels
could adversely affect domestic and municipal uses, including uses in disadvantaged
communities, which rely on groundwater in the Basin.”

Each applicable sustainability indicator has been provided the same level of discussion in the GSP. The following are
the Identification of Undesirable Results statements for each of the applicable sustainability indicators.

Chronic Lower of Groundwater Levels - This result is considered to occur during GSP implementation when
30 percent of representative monitoring wells (i.e., 18 of 60 wells) fall below their minimum groundwater
elevation thresholds for two consecutive years.

Reduction of Groundwater Storage - This result is considered to occur during GSP implementation when
30 percent of representative monitoring wells (i.e., 18 of 60 wells) fall below their minimum groundwater
elevation thresholds for two consecutive years.

Degraded Water Quality - This result is considered to occur during GSP implementation when 30 percent of
the representative monitoring points (i.e., 20 of 64 sites) exceed the minimum threshold for a constituent for
two consecutive years.

Land Subsidence - This result is detected to occur during GSP implementation when 30 percent of
representative subsidence monitoring sites (i.e., 1 of 2 sites) exceed the minimum threshold for subsidence
over two years.

Depletions of Interconnected Surface Water - This resultis considered to occur during GSP implementation
when 30 percent of representative monitoring wells (i.e., 18 of 60 wells) fall below their minimum groundwater
elevation thresholds for two consecutive years.

It should be noted that as planned in the GSP Implementation, some monitoring networks have been modified for
efficiency, access agreement obstructions, and to minimize burden on the GSA and its operating budget. These
adjustments are ongoing and the CBGSA has continued to utilize the same percent criteria as above in its management
of the Basin.

213

Supplemental GSP Information in Response to DWR Letter

The following text has been added to the GSP:

Supplemental to Section 3.3 — Evaluation of the Presence of Undesirable Results

SGMA requires the description of URs to include the following information:
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1. The cause of the UR.
2. A quantifiable criterion used to describe when a UR occurs.

3. Potential effects on beneficial uses and users, on land uses and property interests, and other potential effects
that may occur from URs.

(Cal. Code Regs., tit. 23, § 354.26, subd. (b)(1) - (3).)

The information currently provided in the Section 3 of the GSP satisfies this regulation by providing the text,
explanations, and quantitative descriptions and justifications for URs. Each of these three descriptive characteristics
are labeled in the excerpt from Section 3 of the GSP provided in Subsection 2.1.2 of the Response Technical
Memorandum using the left-hand bubble callout labels. Furthermore, the GSP provides a quantifiable criterion (ratio of
wells) to describe the conditions it would expect to see the potential effects as described.

To address the concerns raised in the Letter, the following additional information is provided regarding the rationale for
the criteria used in the GSP (i.e., “30% of exceedances over 24 consecutive months”) to define the point at which Basin
conditions cause significant and unreasonable effects to occur.

The term “significant and unreasonable” is not defined by SGMA regulations. Instead, the conditions leading to this
classification are determined by the GSA, beneficial users, and other interested parties in each basin. In the Basin, the
identification of URs were developed through an extensive stakeholder-driven process that included:

e Careful consideration of input from local stakeholders and landowners;
o A conceptualization of the hydrogeological conceptual model;
e Anassessment of current and historical conditions and best available data; and

o Local knowledge and professional opinion.

The CBGSA recognizes the lack of reliable historical data and acknowledges the limitations and uncertainties it causes
(see Data Gaps and Plan to Fill Data Gap subsections of Section 4 — Monitoring Networks and Section 8 —
Implementation Plan for addressing those limitations). However, the re-assessment of thresholds and UR statements
will be a likely component of future GSP updates. These future revisions will utilize the detailed and reliable data
collected by the GSA during the first five years of GSP implementation.

The 30 percent of wells exceeding their MT for 24 consecutive months criteria included in the GSP allows the CBGSA
the flexibility to identify the cause of MT exceedances and to develop a plan for response (per the Adaptive
Management approach described in Section 7.6 of the GSP). Potential causes of MT exceedances could include:

e Prolonged drought;
e Pumping nearby the representative well; and

o Unreliable and non-representative data used to calculate the MT.

Minimum threshold exceedances in multiple wells is considered more indicative of a basin-scale decline in
groundwater levels and potential adverse impacts on groundwater infrastructure, as opposed to more localized
groundwater level declines, which could be associated with nearby pumping. Furthermore, groundwater levels in
areas of the Basin change in response to climatic conditions and therefore sustained exceedances of minimum
thresholds are considered to be more significant than short-term exceedances. Setting the Identification of
Undesirable Results criteria at 30 percent or more of wells exceeding their MT is intended to reflect undesirable
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results at the basin-scale and using 24 consecutive months allows the GSA time to address issues, perform
investigations, and implement projects and management actions as needed.

With respect to the Depletions of Interconnected Surface Water (ISW) — in conjunction with a representative
monitoring network specific to ISW - the UR for ISW has been modified to be considered to occur during GSP
implementation when at least 30 percent of representative ISW monitoring wells (i.e., 3 of 9) fall below their minimum
groundwater elevation thresholds for two consecutive years.

Supplemental to Section 7.6 — Adaptive Management

Adaptive management strategies may also be triggered for other reasons, such as reports by stakeholders of Basin
conditions that have impacted beneficial uses or users. Stakeholders may notify the CBGSA of their concerns by (i)
submitting a publicly available well reporting form (available on the CBGSA website) to the GSA, (ii) contacting the
Basin manager as described in Section 1.1.1 — Contact Information, or (iii) bringing the concerns to public meetings.

If an investigation based on monitoring data and/or stakeholder reporting indicates that groundwater management in
the Basin may be adversely affecting beneficial users, the CBGSA Board will determine if a response by the CBGSA
is required. This will include the formation of an ad hoc committee to investigate the cause(s) of changing Basin
conditions, conducting data analysis, and discussion of potential adaptive management response strategies. If
appropriate, the CBGSA will implement response strategies to correct the issue; these strategies could include
localized pumping management plans, installation of additional monitoring, installation of replacement wells, potential
changes to sustainability criteria or pumping reduction schedule included in the GSP, or other solutions to address
specific concerns and Basin conditions.

2.2 Additional Information on Groundwater Level Minimum Thresholds
2.2.1 Initial Review and Opinion Provided by DWR

The second part of this potential corrective action seeks additional information to explain how each threshold region’s
groundwater level MTs are consistent with avoiding URs, “particularly... in the Northwestern threshold region.” For
every threshold region, DWR requests that the CBGSA evaluate and provide the potential effects that MTs and URs
would have on:

o  Wellinfrastructure, including domestic, community, public, and agricultural wells; and

o Environmental uses and users of groundwater.
2.2.2 Review of Information and Data Provided in Submitted GSP

The CBGSA developed six specific Threshold Regions for the development of thresholds for chronic lowering of
groundwater levels. The six threshold regions were defined to allow areas with similar conditions to be grouped together
for calculating Measurable Objectives (MOs), MTs, and Interim Milestones (IMs). These threshold regions are shown
in Figure 2-1, and a detailed description of each threshold region is provided in GSP Section 5.2 — Chronic Lower of
Groundwater Levels. Table 2-1 provides a summary of the approach used to establish the MT for chronic lowering of
groundwater levels for each Threshold Region.
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Table 2-1. Summary of MT Calculations for Chronic Lowering of Groundwater Levels for Each Threshold Region

Threshold
Region

MT Calculation Approach

Justification

Northwestern

The MT for this region was found by estimating
the region’s total average saturated thickness for
the primary storage area and subtracting

15 percent of that depth from the 2015 water
level in each representative monitoring well. This
water level elevation was then set as the MT.

Monitoring in this threshold region indicates levels are stable, with some
declines in the area where new agriculture is established. Due to these
hydrologic conditions, the MT was set to protect the water levels from declining
significantly, while allowing beneficial land surface uses (including domestic and
agricultural uses) and using the storage capacity of this region.

Western

The MT was calculated by taking the difference
between the total well depth and the value
closest to mid-February 2018 and calculating
15 percent of that depth. That value was then
subtracted from the mid-February 2018
measurement to calculate the MT.

Monitoring in this threshold region indicates groundwater levels are stable, and
levels varied significantly depending on where representative wells were in the
region. The most common use of groundwater in this region is for domestic use.
Due to these hydrologic conditions, the MT was set to protect the water levels
from declining significantly, while allowing beneficial land surface uses of the
groundwater and protection of current well infrastructure.

Values from mid-February 2018, are used because data collected during this
time represent a full Basin condition. This calculation allows users in this region
to use their groundwater supply without increasing the risk of running a well
beyond acceptable limits, and this methodology is responsive to the variety of
conditions and well depths in this region.

Central

The MT was calculated by finding the maximum
and minimum groundwater levels for each
representative well and calculating 20 percent of
the historical range. This 20 percent was then
added to the depth to water measurement
closest to, but not before, January 1, 2015, and
no later than April 30, 2015.

Monitoring in this threshold region indicates a decline in groundwater levels,
indicating an extraction rate that exceeds recharge rates. The MT for this region
is set to allow current beneficial uses of groundwater while reducing extraction
rates over the planning horizon to meet sustainable yield. The MO is intended to
allow sufficient operational flexibility for future drought conditions.
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'!R'hre:shold MT Calculation Approach Justification
egion
Monitoring in this threshold region indicates a downward trend in groundwater
The MT was calculated by taking the total levels. However, much of this downward trend is due to hydrologic variability and
historical range of recorded groundwater levels | may be recovered in the future. Therefore, MTs have been set to allow for
Eastern and used 35 percent of the range. This greater flexibility as compared to other regions. The MT for wells in this region
35 percent was then added below the value intends to protect domestic, private, public, and environmental uses of the
closest to January 1, 2015 (as described above). | groundwater by allowing for managed extraction in areas that have beneficial
uses and protecting those with at risk infrastructure.
Per SGMA Regulations, the CBGSA is not required to improve conditions prior
I to those seen when SGMA was enacted on January 1, 2015. Historical data also
MT was calculated by subtracting five years of . . o
shows that groundwater levels are static except during drought conditions
groundwater storage from the MO. MO was . e : o
o (experienced from 2013 to 2018) indicating this area of the Basin is generally at
Southeastern | calculated by finding the measurement taken . . . . :
capacity. Because URs were not experienced during this last drought, setting
closest to (but not before) January 1, 2015, and . . , .
) MTs at five years of drought storage will provide the CBGSA a threshold that is
not after April 30, 2015. . C Y . ) ; -
protective of domestic, private, public, and environmental uses while providing
operational flexibility during drought conditions.
Badlands None This threshold region has no groundwater use or active wells. As a result, no
MO, MT, or IM was calculated.
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2.2.3  Supplemental GSP Information in Response to DWR Letter
The following text has been added to the GSP:

Supplemental to Section 5.2 — Minimum Thresholds, Measurable Objectives, and Interim Milestones for the
Chronic Lowering of Groundwater Levels

The groundwater levels MTs included in the GSP were developed with the intention of avoiding the URs of excessive
drawdowns in the Basin while minimizing the number of domestic wells that could go dry and the potential impacts on
GDEs in the Basin. Following receipt of DWR’s letter, two technical analyses were performed to provide additional
information related to the effects of the GSP’s groundwater levels MTs and URs definitions on well infrastructure (i.e.,
domestic, public, and other production wells) and on environmental uses of groundwater (i.e., GDESs).

The results of these analyses demonstrate that the MTs included in the GSP achieve the goals of avoiding URs in the
Basin. In particular, the following conclusions can be made:

o The sustainability criteria are protective of production wells (including domestic wells) in the Basin. Only five
wells (two percent of all wells in the Basin) are at risk of going dry if MTs are reached throughout the Basin
(i.e., at all representative wells). The CBGSA will strive to prevent domestic wells in the Basin from going dry
through the Adaptive Management approach included in the GSP (Section 7.6) which calls for an investigation
of the potential causes of groundwater level declines and the development of appropriate response strategies.
Therefore, the potential for a small number of domestic wells to be at risk is not considered to be a significant
and unreasonable result.

e A numerical modeling analysis of proposed MTs at Wells 841 and 845 show that these thresholds would have
no negative impact on local domestic wells and only minimal impact at a single GDE location. Stream
depletions could potentially increase by a small amount.

The results of these technical analyses demonstrate that the MTs included in the GSP are protective against significant
and unreasonable results for production wells and GDEs in the Basin. The approach and results of each technical
analysis are described below.

Assessment of Minimum Thresholds as Compared to Domestic and Production Well Screen Intervals

An assessment was performed of the MT levels included in the GSP as compared to the well screen intervals of
production wells throughout the Basin to try to determine how many production wells may be at risk of going dry if the
groundwater levels were to fall to MT levels at monitoring well locations throughout the Basin. This assessment
scenario is conservative, as groundwater levels throughout the Basin are unlikely to fall to MT levels simultaneously.
The assessment was performed using well location and construction information provided by the counties that overlie
the Basin, including Santa Barbara, San Luis Obispo, Ventura, and Kern. To accomplish this, the CBGSA collected all
available well data from public sources and the four counties in tabular formats. In the Northwestern Region, well
completion reports were also individually collected, processed, and included in the analysis.

Since pump depth data was not available, wells were processed in GIS by utilizing their screen interval (or well depth
if screen interval data was unavailable) to compare those values with MTs at monitoring wells located throughout for
the Basin. Some basic filtering criteria were applied to the analysis to remove wells from consideration, including those
wells that are destroyed or non-compliant in the county datasets, wells that are far away from active groundwater
management and monitoring (e.g., the Badlands region), and wells that were already dry as of January 1, 2015.

The results of the analysis are shown in Table 2-2 and Figure 2-2. Out of a total of 250 production wells that were
evaluated, a total of five (two percent of the total) are at risk of going dry if MTs are reached. Three of these five wells
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are domestic wells. As noted above, the CBGSA will strive to use adaptive management to prevent these domestic
wells from going dry.

The CBGSA conducted an investigation to determine the potential impacts if these wells were to go dry. The three
domestic wells appear to serve approximately four or five households between them. The two production wells serve
vineyards with a total irrigated acreage of approximately two acres. Given that the entire basin encompasses about
18,000 irrigated acres, two acres represents about 0.01 percent and would appear to be a less than significant impact.
Based on data developed for the direct economic impact analysis conducted for the Cuyama Basin, it is estimated that
loss of production in these acres would represent a loss of about $10,000-15,000 per year.

Table 2-2. Domestic and Production Wells and MT Summary Statistics

Threshold Total Number | Domestic Wells at | Total Production Wells | Percentage of Wells at
Region of Production | Risk to Go Dry if at Risk to Go Dry if Risk of Going Dry
Wells GWLs reach MTs GWLs reach MTs
Northwestern 16 0 0 0%
Western 40 0 0 0%
Central 89 0 0 0%
Eastern 39 2 4 10%
Southeastern 66 1 1 2%
Whole Basin 250 3 5 2%
Cuyama Basin GSA 10 Woodard & Curran, Inc.
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Modeling Analysis of Northwestern Threshold Groundwater Levels Minimum Thresholds

Concern was presented in DWR'’s Letter about whether the thresholds established in the Northwestern Threshold
Region at Opti wells 841 and 845 are protective of nearby beneficial users of water. Specifically, DWR questioned what
impact(s) may occur to nearby domestic wells and GDEs if groundwater levels were to reach MTs in representative
wells. To address this, the Cuyama Basin Water Resources Model (CBWRM) was used to simulate groundwater level
conditions by artificially dropping groundwater levels near Opti Wells 841 and 845 to the set MTs. This was done by
assigning specified head boundary conditions at the MT levels for the model nodes near these well locations. The
simulation was run for 10 years over the historical period between water years (WY) 2011 to 2020 during which the
specified head boundary conditions at the MT levels were continuously active.

Figure 2-3 shows the modeled change in groundwater elevations resulting from setting groundwater levels at the MTs
at wells 841 and 845. Areas shaded in red or tan color on the figure had reduced groundwater elevations as compared
to the baseline condition. Areas shaded in lime green were unaffected by the change in groundwater elevations at the
well 841 and 845 locations. As shown in the figure, there are no active domestic wells within the area affected by the
lowered groundwater elevations at wells 841 and 845. The only GDE which may be affected is the GDE located at the
confluence of Cottonwood Creek and the Cuyama River, which has an expected impact of less than 5 feet. However,
even with this difference, the estimated depth to water at this GDE location would be shallower than 30 feet. Potential
impacts on this GDE location will be monitored at nearby Opti well 832.

As noted above, the other potential beneficial use that may be affected comes from Cuyama River inflows into Lake
Twitchell. The model simulation also showed an increase in stream depletion in the affected portion of the aquifer of
about 1,200 acre-feet per year. This represents about 12 percent (out of 10,200 AFY) of the modeled streamflow in the
Cuyama River at this location during the WY 2011-2020 model simulation period. However, the actual change in inflows
into Lake Twitchell would be less than 1,200 AFY because of stream depletions that would occur between Cottonwood
Creek and Lake Twitchell. For comparison, during the same period the USGS gage on the Cuyama River just upstream
of Lake Twitchell (11136800) recorded an average annual flow of 7,900 AFY, only a portion of which comes from the
Cuyama Basin. Given the lack of data regarding the hydrology and stream seepage between Cottonwood Creek and
Lake Twitchell, it is uncertain how much of an impact this would have on the flows that ultimately are stored in Lake
Twitchell.
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3. POTENTIAL CORRECTIVE ACTION 2: USE OF GROUNDWATER LEVELS AS A
PROXY FOR DEPLETION OF INTERCONNECTED SURFACE WATER

3.1 Initial Review and Opinion Provided by DWR

As described in the Letter, DWR requests supporting evidence to justify the CBGSA’s use of the basin-wide
groundwater level MTs as a reasonable proxy for thresholds for depletions of ISW. Itis the understanding of the CBGSA
that the primary objection to the CBGSA’s approach was the utilization of the entire groundwater level representative
network as a one-for-one proxy for ISWs. This is because not all groundwater representative monitoring sites are
necessarily appropriate for monitoring for depletion of ISWs.

3.2 Review of Information and Data Provided in Submitted GSP

As stated in the SGMA regulations, as well as mentioned in the Letter, utilizing a sustainability indicator as a proxy for
another is allowed if supported by adequate evidence. The submitted GSP provides justification for using groundwater
levels thresholds as a proxy for ISWs in Sections 3.2.6 and 5.7 with supporting descriptions of surface water and
groundwater interactions in Sections 2.1.9 and 2.2.8.

As described in Sections. 2.1.9 of the GSP, the primary surface water body in the Basin is the Cuyama River. Flows in
the Cuyama River are perennial, with most dry seasons seeing little to no flow. There are also four main contributing
streams and other minor contributing streams. The Cuyama River and all contributing streams are dry during most of
the year, with flows occurring only during precipitation events during the winter months. Nearly all precipitation in the
Basin and contributing watersheds percolate into the primary aquifer. The Cuyama River and four primary contributing
streams were modeled, with the estimates of gaining and losing quantities provided in Table 2-2 of the GSP.

As noted in the plan, there is limited data available pertaining to the shallow aquifer system or to the quantity and timing
of streamflows in the Basin. To help address this deficiency, the CBGSA recently installed new streamflow gages on
the Cuyama River. In addition, in Section 2.2.9, the GSP recommended the installation of piezometers in the vicinity of
the streambed to provide additional shallow aquifer groundwater level measurements.

3.3 Updates to GSP in Response to DWR Letter
The following text has been added to the GSP:
Supplemental to Section 4.10 - Depletions of Interconnected Surface Water Monitoring Network

The CBGSA believes that identifying a subset of groundwater level representative monitoring wells for use in ISW
monitoring, and providing a rationale for their selection, adequately addresses concerns provided in the Letter and
provides adequate data collection and monitoring for ISWs.

3.3.1 Summary of Potential Undesirable Results for Interconnected Surface Waters

Depletions of ISW are related to chronic lowering of groundwater levels via changes in the hydraulic gradient and
piezometric surface elevation. Therefore, declines in groundwater elevations in portions of the river system that are
hydrologically connected to the river system can lead to increased stream losses and depletion of surface water flows.
As shown in Figure 3-1, an analysis of the results of the historical simulation of the Cuyama Basin Water Resources
Model (CBWRM) reveals that many portions of the stream system in the Basin were already disconnected as of 2015
and therefore ISW flows in these stream reaches would not be affected by further changes in groundwater levels. The
primary areas of concern for ISW are on stretches of the Cuyama River upstream of Ventucopa and downstream of
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the Russell Fault, and on the four major contributing streams to the Cuyama River, including Aliso Creek, Santa Barbara
Creek, Quantal Canyon Creek, and Cuyama Creek.

Because the Cuyama River does not flow during most days of the year and the river is not subject to environmental
flow regulations, the primary beneficial uses of Cuyama River streamflows are GDEs and water users who utilize water
that may flow into Lake Twitchell downstream of the Basin boundary. Lowering groundwater levels could result in
reduced streamflows for beneficial use by these users. Therefore, the intent of the ISW monitoring network and
sustainability criteria are to ensure that long-term groundwater level declines do not occur in the vicinity of these
interconnected surface water flow reaches of the Cuyama River system.
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3.3.2  Approach for ISW Monitoring and Sustainability Criteria

To develop an ISW monitoring network, a subset of wells from the groundwater levels representative monitoring
network has been used to create a depletion of ISW representative monitoring network. Wells not included in the
groundwater levels monitoring network were also considered; but no additional wells were identified that would be
suitable for ISW monitoring. After consulting DWR'’s BMPs for Monitoring Networks and Identification of Data Gaps,
the following criteria were used to select wells to be included in the ISW representative network:

1. Wells that are within 1.5-miles of the Cuyama River and/or 1-mile of one of the four major contributing streams
to the Cuyama River, including Aliso Creek, Santa Barbara Creek, Quantal Canyon Creek, and Cuyama
Creek,

2. Wells that have screen intervals within 100 feet below ground surface (bgs). In some cases, wells without
screen interval information but with well depths greater than 100 feet bgs were included, under the assumption
that the top of the screen interval was likely to be less than 100 feet bgs. In many of these wells, recent
groundwater depth to water measurements were 40 feet bgs or less.

DWR BMP Monitoring Networks and Identification of Data Gaps, provides the following guidance for well selection:
“Identify and quantify both timing and volume of groundwater pumping within approximately 3 miles of the stream or
as appropriate for the flow regime.” However, the CBGSA has chosen to use a 1.5-mile buffer around the Cuyama
River and a 1-mile buffer around the major contributing streams because the Basin’s unique and variable geology and
topography require a narrower window so that the ISW monitoring network wells would cover just the portion of the
Valley in the vicinity of the River system (and not extend into foothill areas with significant topographic relief and no
alluvial aquifers).

In addition, depletions of ISWs occur at the interaction of surface and groundwater, which is in the shallow portion of
the aquifer. In general, wells with completions or depths within 100 feet bgs are preferable to provide more useful
information about this near surface interaction. Common practice is to also only include wells that are in areas of
interconnectivity or areas where interconnectivity conditions are close to those that define interconnectivity (for
example, areas with groundwater levels between 30 to 50-feet below ground surface). Due to the limited number of
available wells in the Cuyama Basin with screen intervals (or where screen interval data is not available, well depth) of
less than 100 feet bgs, the proposed ISW network includes only five wells. Additional monitoring locations will need to
be identified to fill data gaps in the ISW network as discussed below.

The resulting ISW monitoring network is shown in Table 3-1 and Figure 3-2 below. The monitoring network includes
12 wells, nine of which are representative wells for which minimum thresholds and measurable objective have been
defined. The MT, MO, and UR criteria (30 percent of representative wells below their MTs for two consecutive years)
are the same as those calculated and provided in the groundwater level representative network for the groundwater
level monitoring. MTs at the representative well locations are protective of GDE locations in the upper and lower
portions of the river, with MTs less than 30 feet from the bottom of the river channel in the vicinity of four wells (89, 114,
830 and 832). Note that Well 906 is part of a new multi-completion well that was constructed in the summer of 2021
under DWR’s Technical Support Services; while Well 906 is a representative well, sustainability criteria will not be
developed for this well until a history of groundwater level measurements has been established. While the three non-
representative wells in the central portion of the Basin are too deep for direct monitoring of ISW flows, they are included
to allow the GSA to monitor potential groundwater level increases that could result in reconnection between the river
and aquifer in the central Basin going forward.
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Table 3-1. Interconnected Surface Water Monitoring Network

Opti ID Threshold Well Depth Screen Interval Minimum Measurable
Region (feet bgs) Threshold (feet | Objective (feet
bgs) bgs)
Representative Wells
2 Southeastern 73 Unknown 72 55
89 Southeastern 125 Unknown 64 44
114 Central 58 Unknown 47 45
568 Central 188 Unknown 37 36
830 Northwestern 77 Unknown 59 56
832 Northwestern 132 Unknown 45 30
833 Northwestern 504 Unknown 96 24
836 Northwestern 325 Unknown 79 36
906 Northwestern Unknown 50-70 TBD TBD
Other Monitoring Network Wells
101 Central 200 Unknown n/a n/a
102 Central Unknown Unknown n/a n/a
421 Central 620 Unknown n/a n/a

The proposed network includes the following data gaps which will need to be filled in the future:

o Due to the shortage of shallow monitoring wells available to include in the network, additional shallow aquifer
measurement devices will be needed. As noted above, the CBGSA has called for the installation of
piezometers in the vicinity of the streambed.

o A spatial data gap exists along the Cuyama River between Well 89 and Ventucopa. Note that significant
stretches of the Cuyama River (particularly in the central area of the Basin) were already disconnected from
the groundwater aquifer in 2015 (as discussed in Section 2.2.8 of the GSP).

The CBGSA has requested funding for the installation of six piezometers under the recently awarded DWR SGMA
grant. The specific locations for these additional piezometers will be determined through technical analysis and
stakeholder and landowner engagement with the goals of filling gaps in the ISW monitoring network and of providing
better information regarding the condition of GDEs in the Basin.
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4. POTENTIAL CORRECTIVE ACTION 3: FURTHER ADDRESS DEGRADED WATER
QUALITY

4.1 Initial Review and Opinion Provided by DWR

DWR’s Letter expressed two main concemns about the water quality analysis and constituent thresholds used in the
GSP. First, the GSP acknowledges that nitrate and arsenic have been historical constituents of concern, but due to
regulatory limitations, did not set thresholds for these two constituents. Second, based on feedback provided in a public
comment, there was concern that some public data was not included in the water quality analysis conducted for the
Basin. DWR believes that the GSA may have approached the management strategies differently (through setting
thresholds for these constituents) if this data had been utilized. DWR recommended the following to address the
concerns raised in the letter:

o  Groundwater conditions information related to water quality should be updated to include all available data, in
particular as recommended by the Regional Water Quality Control Board, so as to reflect the best available
information regarding water quality.

o The GSA should either develop sustainable management criteria for arsenic and nitrate or provide a thorough,
evidence-based description for why groundwater management is unlikely to cause significant and
unreasonable degradation of groundwater.

o The GSA should appropriately revise its monitoring network based on the above updates. At a minimum, the
GSA should include monitoring for arsenic and nitrates as they have been identified as constituents of concern
in the Basin.

4.2 Review of Information and Data Provided in Submitted GSP

As discussed in Section 4.3.3 of the GSP, water quality data for the Basin was collected from the Irrigated Lands
Program (ILP), Groundwater Ambient Monitoring and Assessment (GAMA) Program, United States Geological Survey
(USGS), Cuyama Community Services District (CCSD), Ventura County Water Protection District, and private
landowners. Staff performed detailed analysis to ensure that wells included in multiple datasets were paired correctly
to the best of their ability and remove duplicate measurements and data.

The GSP includes a monitoring network (Section 4.8) and sustainability criteria (Section 5.5) for management of TDS
in the Basin.

The GSP discussion noted that the CBGSA does not have the ability or authority to perform actions to address nitrate
or arsenic levels in the Basin. Nitrate concentrations are directly related to fertilizer application on agricultural crops,
and SGMA regulations do not provide GSAs the regulatory authority to manage fertilizer application. This regulatory
authority is, however, held by the SWRCB through the ILP. Additionally, arsenic is a naturally occurring constituent,
and has only been measured in limited regions of the Basin.

4.3 Updates to GSP in Response to DWR Letter
The following sections provided updated information in response to the three actions recommended by DWR.
4.3.1 Updates to Groundwater Conditions Descriptions

The following text has been added to the GSP:
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Supplemental to Section 2.2.7 — Basin Settings: Groundwater Conditions for Groundwater Quality

Additional data collection efforts were performed for nitrate and arsenic measurements, including collecting updated
data from publicly available data portals such as GAMA, CEDEN, GeoTracker, and the National Water Quality
Monitoring Council that were previously accessed during GSP development. In addition to accessing the public portals
for each program, staff coordinated with RWQCB staff to ensure that all publicly available data was collected. It was
confirmed by RWQCB staff that all available data for the ILP program were included in the online GAMA data portal
download. Some of these public portals have overlapping data that, where possible, were removed, to develop a
comprehensive data set for the Basin.

Summary statistics for nitrate (as N) and arsenic measurements taken from 2010-2020 are shown in Table 4-1. For
nitrates, 41 of the 102 wells with measurements during this period recorded a measurement exceeding the MCL of 10
mg/L. For arsenic, five of the 23 wells with measurement recorded a measurement exceeding the MCL of 10 ug/L.
Figures 4.1 and 4.2 show the locations of wells with monitoring measurements for nitrates and arsenic during the 2010-
2020 period and the average concentrations measured in each well. In each case, the wells with average values
exceeding the MCLs correspond with the wells tabulated in Table 4-1. A review of the data for wells with measurements
both before and after 2015 showed little change in concentrations, with no wells showing water quality degradation
through increases in nitrate or arsenic sufficient to change from below the MCL before 2015 to above the MCL in 2020.

Table 4-1. Summary Statistics for Nitrate (as N) and Arsenic

Nitrate (as N) Arsenic
Number of monitoring wells 102 23
Number of wells with recorded MCL exceedances from 2010-2020 41 5

As shown in Figures 4-1 and 4-2, most wells with nitrate and arsenic concentrations exceeding MCLs are located in
the central threshold region. The locations in the Basin of high arsenic concentrations are focused to the south of the
town of New Cuyama near the existing Cuyama Community Services District (CCSD) well. This is a known issue for
the CCSD that will be mitigated by the construction of a replacement well for the district, which was included as a
project in the GSP (see section 7.4.4).
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Figure 4-1. Average Well Measurements of Nitrate (as N) from 2010 through 2020
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The following text has been added to the GSP:

Supplemental to Section 5.5 — Minimum Thresholds, Measurable Objectives, and Interim Milestones for
Degraded Water Quality

4.3.2 Why Groundwater Management is Unlikely to Affect Nitrate and Arsenic Concentrations

As discussed in the submitted GSP, nitrates are the result of fertilizer application on agricultural land. The CBGSA
does not have the regulatory authority granted through SGMA to regulate the application of fertilizer. This regulatory
authority is held by the SWRCB through the Irrigated Lands Program (ILP). The CBGSA can encourage agricultural
users in the Basin to use best management practices when using fertilizers but cannot limit their use. Because the
CBGSA has no mechanism to directly control nitrate concentrations, the GSA believes that setting thresholds for
nitrates is not appropriate. However, it should be noted that GSP implementation will likely have an indirect effect on
nitrates in the central Basin due to the reduction in pumping allocations that were included in the GSP. This will likely
reduce the application of fertilizers in the central part of the Basin as agricultural production in the Basin is reduced
over time.

Similarly, because arsenic is naturally occurring, the CBGSA does not believe the establishment of thresholds for
arsenic is appropriate. As shown in Figure 4-2, wells with high arsenic concentrations are located in a relatively small
area of the Basin south of New Cuyama. A review of production well data provided by the counties (discussed in
Section 2) indicates that there are no active private domestic wells located in this part of the Basin. The only operational
public well that that is located in this part of the Basin serves the Cuyama Community Services District (CCSD). As
noted above, the CCSD is currently pursuing the drilling of a new production well, which was included as a project in
the GSP. Once this well is completed, it is not believed that any domestic water users will be using a well that accesses
groundwater with known high arsenic concentrations.

4.3.3 Monitoring Approach for Nitrates and Arsenic

The CBGSA intends to leverage and make use of existing monitoring programs for nitrates and arsenic, in particular
ILP for nitrates and USGS for arsenic. Wells in the Basin where recent monitoring data is available for these
constituents are shown in Figures 4-1 and 4-2. The CBGSA intends to collect data from the ILP and USGS and perform
analysis at each 5-year GSP update to monitor constituent level changes and reassess their impacts on the Basin and
its beneficial uses and users. In addition to the planned data collection and analysis efforts, the CBGSA plans to collect
water quality data for nitrate and arsenic at each water quality well identified in the GSP (GSP Figure 4-20) during
calendar year 2022. This will provide a baseline constituent level in all groundwater quality representative monitoring
network locations that can be utilized for future Basin planning. Additional measurements may be considered by the
GSA in the future in anticipation of five-year updates.

The CBGSA will continue to monitor TDS and utilize the undesirable results statement and UR triggers identified in
Section 3.2.4 to determine the appropriate actions and timing of applicable actions to address water quality concerns.
As discussed in Section 7.6 Adaptive Management, the CBGSA has also set adaptive management triggers. Adaptive
management triggers are thresholds that, if reached, initiate the process for considering implementation of adaptive
management actions or projects. During GSP implementation, regular monitoring reports will be prepared for the
CBGSA that summarize and provide updates on groundwater conditions, including groundwater quality.

Although nitrate and arsenic concentrations in groundwater do not currently fall within the regulatory authority of the
CBGSA, as stated above, nitrates are regulated by ILP. In addition, the CBGSA will reevaluate nitrate and arsenic
concentrations at each 5-year GSP update. The CBGSA will continue to coordinate and work with the Regional Water
Quality Control Board and other responsible regulatory programs on a regular basis for the successful and sustainable
management of water resources that protect against undesirable conditions related to nitrates and arsenic.
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In the event groundwater conditions related to nitrate and arsenic begin to impact the beneficial uses and users of
groundwater in the Basin, the CBGSA will notify the appropriate regulatory program and/or agency and initiate more
frequent coordination to address those conditions and support their regulatory actions to address those conditions. If
undesirable groundwater conditions for nitrate and arsenic are found to be the result of Basin management by the
CBGSA, a process may be developed to help mitigate or assist those uses and users by utilizing adaptive management
strategies, including pumping management or well rehabilitation or replacement. At this time, however, the CBGSA will
rely on the current processes and programs set forth to manage nitrate and arsenic in a sustainable manner.

Woodard & Curran, Inc.
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5. POTENTIAL CORRECTIVE ACTION 4: PROVIDE EXPLANATION FOR HOW
OVERDRAFT WILL BE MITIGATED IN THE BASIN

5.1 Initial Review and Opinion Provided by DWR

This potential corrective action is related to the lack discussion of how overdraft will be mitigated in the entire Basin. In
particular, DWR requests additional information for why the GSP does not include pumping reductions in the Ventucopa
management area (where the Cuyama Basin Water Resources Model (CBWRM) predicts long-term groundwater level
declines) and why projects and management actions are not included to prevent groundwater level declines in the
northwest region.

5.2 Review of Information and Data Provided in Submitted GSP

The Water budget section of the GSP (Section 2.3) includes a sustainability analysis that estimates that basin-wide
groundwater pumping (currently estimated at about 60-64 TAF per year) would need to be reduced by somewhere
between 55% and 67% (depending on whether climate change and/or water supply projects are included).

The GSP defined management areas in the central Basin and in the Ventucopa region because those were the two
regions in which the model predicted long-term overdraft (Section 7.1). The modeling results did not predict overdraft
or groundwater declines in any other portion of the Basin, including the northwest region. The Projects and
Management Actions section includes an action to implement pumping allocations in the Central Basin management
area to address projected overdraft in that portion of the Basin. However, as described in the Executive Summary,
pumping reductions were not recommended in the Ventucopa management area because of the need to “perform
additional monitoring, incorporate new monitoring wells, and further evaluate groundwater conditions” before the need
for pumping reductions can be determined.

The CBWRM model documentation (Appendix 2-C) estimated the range of uncertainty of basin wide model results and
included recommendations for future model updates, including additional hydrogeological characterization, improved
streamflow data collection, an assessment of groundwater pumping levels and incorporating future collected data into
model calibration — each of which is relevant to the model’s representation of the Ventucopa region.

5.3 Updates to GSP in Response to DWR Letter
The following text has been added to the GSP:
Supplemental to Section 7 - Projects and Management Actions

The following sections provide additional information regarding the Ventucopa management area and the northwestern
region of the Basin.

5.3.1 Ventucopa Management Area

As noted in the Executive Summary of the GSP, the CBGSA intends to re-evaluate the need for pumping reductions
in the Ventucopa region of the Basin after further evaluating groundwater conditions over a two-to-five-year period
following submission of the GSP. At the time that the GSP was submitted, the CBGSA felt that it was premature to
prescribe pumping reductions in the Ventucopa region on the basis of CBWRM model results because the development
of the model in that portion of the Basin posed significant challenges:

e Limited groundwater level data was available for model calibration. Only three calibration wells were available
in that area of the Basin (wells 62, 85, and 617). Since submission of the GSP, a new multi-completion
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monitoring well has been installed in the area, which will provide additional information for model calibration
going forward.

o Characterization of streamflows and their effect on the groundwater aquifer was challenging because there
were no streamflow gages on the Cuyama River with measurements taken during the calibration period and
limited information was available regarding stream geometry in the region. Since submission of the GSP, a
new streamflow gage has been installed on the Cuyama River upstream of the Ventucopa region.

e  Groundwater pumping levels in the region were based on estimates from available land use information.
However, unlike the central area of the Basin, cropping patterns in this portion of the Basin were not provided
by local landowners but were instead estimated using satellite imagery. Furthermore, specific well locations
were not available in this portion of the Basin. The CBGSA has addressed these shortcomings through the
requirement of landowners to install meters on production wells and to report well information starting in
calendar year 2022.

o The magnitude of water budget estimates in the region were relatively small as compared to the Basin as a
whole, which meant that a small change in the estimate for a single water budget component could have a
large effect on the estimated change in storage (and corresponding estimates of long-term groundwater
elevation change). In particular, some Basin stakeholders have raised a concern that the model may be
underestimating stream seepage into the aquifer in this stretch of the Cuyama River.

o Due to time and budget constraints during GSP development, model development and calibration prioritized
development of an accurate representation of the central Basin portion of the aquifer (where long-term
overdraft was known to occur) with lesser emphasis on other parts of the model. The primary model calibration
objective during CBWRM development of the Ventucopa region was to ensure that groundwater levels
matched historical trends at the boundary of the central Basin and Ventucopa region.

Table 5-1 shows the average annual groundwater budget in the Eastern threshold region for the 50-year current and
projected simulation (without climate change) included in the GSP. While the historical simulation showed a small
surplus in the region, the future projected simulation showed a deficit of about 700 acre-feet per year (AFY), which
corresponded to the groundwater level declines shown in Figure 7-1 of the GSP. This quantity is small compared to an
overall Basin groundwater storage deficit of 25,000 AFY, and it is approximately 10% of the total groundwater inflow in
this region. This can be well within the range of uncertainties in any of the water budget components, and the range of
overdraft can be +/- 10%. In light of the uncertainties, and lack of sufficient data on the water budget components to
verify the model projected water budget, the CBGSA determined that implementing a management action in the region
at this early stage may be premature. Instead, the CBGSA is determined to compile and analyze additional data and
information on groundwater levels, surface water flows, groundwater pumping, as well as information on channel
geometry and subsurface conditions. This information will be used to further enhance the capabilities of the model for
analysis of projected water budgets and groundwater conditions in the region, and to determine possible management
actions to address any possible projected overdraft conditions.
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Table 5-1. Eastern Region Groundwater Budget Summary (Acre-feet per year)

Current and Projected Simulation (2018-2067)
Inflows
Deep percolation 4,100
Stream seepage 1,300
Subsurface inflow 700
Total Inflows 6,100
Outflows
Groundwater pumping 6,800
Total Outflows 6,800
Change in Storage -700

5.3.2 Northwestern Region

In the northwestern region, management actions were not included in the GSP because the available information did
not indicate a projected overdraft in that region. The following information was considered during development of the
GSP:

o The CBWRM model indicated a balance between groundwater inflows and outflows in the region in all of the
water budget scenarios that were simulated.

o The Cleath-Harris Geologists (CHG) document Sustainability Thresholds for Northwestern Region, Cuyama
Valley, dated December 7, 2018", developed under contract with the North Fork Vineyard. This document
identified minimum thresholds for this area that would be protective of groundwater pumping capacity for
production wells in this area. CHG proposed minimum thresholds for the region would result in a twenty
percent reduction in the saturated thickness screened by the production wells, which would produce a similar
reduction in transmissivity and pumping capacity of the production wells. As discussed above, the CBGSA
set thresholds that are somewhat more conservative than this, representing a fifteen percent reduction in
saturated thickness.

The technical analyses described in Section 2 regarding Potential Corrective Action 1 indicates that the potential
drawdown due to the minimum thresholds set for wells 841 and 845 could have a small effect on GDEs and domestic
wells in the area. However, the thresholds set in the monitoring wells located in the vicinity of these Basin resources
are set at protective levels that would be indicative of any issues that may arise, allowing the CBGSA to make an
appropriate adaptive management response (per section 7.6 of the GSP). Therefore, the available evidence indicates
that management actions are not required in this region at this time.

' Posted at the Cuyama Basin GSA website here: https://cuyamabasin.org/assets/pdf/Cleath-Harris-Sustainability-Thresholds-
for-Northwestern-Region.pdf
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7.3 Overview of Projects and Management Actions

The CBGSA evaluated a range of potential projects and management actions to help address overdraft
and move the Basin toward sustainability. Evaluation of the identified projects and management actions
has resulted in a set of proposed activities. These proposed activities are shown in Table 7-1, along with
their current status, potential timing, and anticipated costs. Benefits are summarized in Section 7.2 and
discussed in detail in Sections 7.3 and 7.4.

Table 7-1: Proposed ject: t Actions, and Adaptive Management Strategies

Activity rrent Status Anticipated Timing Estimated Cost?

Project 1: Flood and Conceptual project o Feasibility study: 0 to 5 e Study: $1,000,000
Stormwater Capture evaluated in 2015 years Flood and Stormwater
Design/Construction: 5 Capture Project: $600-$
to 15 years per AF ($2,600,000 -,
3,400,000 per yeayy

Project 2: Precipitation Initial Feasibility o Refined project study: 0 e Study: $200,0%
Enhancement Study completed to 2 years o Precipitatiol Enhag/cement
in 2016 i

Implementation of
Precipitation
Enhancement: 0 to 5

years
Project 3: Water Supply Not yet begun o Feasibility Study: $2/0,000
Transfers/Exchanges study/planning: 0 to 5 Transfe/s/Exchanges: $600-
years $2,80(/ per AF (total cost
o Implementation i/
15 years

Project 4: Improve Preliminary . study: $100,000
Reliability of Water studies/planning Design/Construction:
Supplies for Local complete . $1,800,000
Communities B
Management Action 1: Not yet begun 2020-2021 $100,000
Basin-Wide Economic
Analysis
Management Action 2: Preliminary o Pumping Allocation « Plan: $300,000
Pumping Allocations in coordination Study completed: 2022 4 |mplementation: $150,000
Central Basin Management | begun « Allocations implemented: ~ per year
Area 2023 through 2040
Adaptive Management Not yet begun Only implemented if TBD

triggered; timing would

vary
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Table 7-2: Summary of How.

Activity

Chronic Lowering of Groundwater
Lovels

Project 1 Flood and

Reduction of Groundwater
Storage

Sustainability Indicato

Degraded Water Quality Subsidence
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This project would include development of a feasibility study to identy specific flood capture and
recharge locations and to refine the potential yield and cost-aswell as determine the downstream impacts
of implementation and how to address those potential impacts..
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Project Benefits

Implementation of flood and stormwater capture proi

acre-feet per year (AFY) of stormwater (averaged over 10 years), assuming the maximum event year
supply is captured. Benefits of an implemented floodwater/stormwater capture project would be measured
by the volume of flow entering the spreading facility, less an assumed percentage of evaporative loss.

Actual benefits could be lower once evaporative loss is accounted for, and if the final design for spreading
facilities is not sized for the maximum storm event, or if the maximum event year is not realized as
frequently as anticipated. If coupled with precipitation enhancement (see Section 7.3.2), additional
benefits may be realized, though some overlap in benefits may occur.
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Supply Reliability

The success of a flood and stormwater capture project deps:
that result in sufficient flows for capture and recharge; the recharge capacity of the spreading #cilities,
and the location of flows in relation to the dis€rsion point to the spreading facilities. Raipll is generally
limited to November through Marchzthe region, and total rainfall is low, averaging43 inches over the
last 50 years (see Water BudgstSection of Chapter 2). The project would allow for"the limited surface
water flows to be captuzed and used, and if implemented, a flood and stormwyzter capture project would
improve supply#iiability in the Basin by increasing groundwater recharg€, allowing more water to be

Legal Authority

The CBGSA has the legal authority to conduct a feasibiliy study for flood and stormwater capture and
recharge project. Once a preferred alternative is idep#fied by the feasibility study, the project would be
implemented by the CBGSA or one of its member agencies . Implementation of the project would also
depend on the outcomes of a water rights evaluation to clarify the CBGSA’s ability capture flood and
stormwater without impacting downstream water rights. If this project would affect downstream water
rights, the CBGSA would need to negotiate an exchange with downstream users to avoid adverse
downstream effects.

Implementation would require acquisition of targeted land for spreading facilities, which may require
purchase or an easement to allow for project implementation. As public water supply agencies, any of the
CBGSA members have authority to implement the project once land is acquired and applicable permits
secured.
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and stormwater (as opposed to imported or purchased water), therexsaitBe no supply costs to operate

Technical Justification

The use of spreading facilities for groundwater recharge is common in many areas across thestate where
groundwater basins are used for storage. The 2015 Long Term Supplemental Water Suggiy Alternatives
Report (SBCWA, 2015) provides the basis for the estimated maximum volume ofater that could be
recharged by a flood or stormwater capture and recharge project. The storag€ potential of the Basin is
based on the highest historical storage less the current storage, with th€difference being unused storage
potential. The Cuyama Basin has a high storage potential, greatzrthan 100,000 AF, meaning it would be
able to accommodate recharge of more than 100,000 AE_“7he size of the spreading facilities is based on
the volume of water available for capture, and the recharge factor of a proposed site. The volume of water
that could be recharged is based on the volumz0f water that could be diverted off of the river during peak
storm flow events. Recharge potential w4S determined by analyzing the existing groundwater depth and
hydrological soil type, and infiltr240n rates based on relative infiltration rate for hydrologic soil groups.
High recharge potential were-dreas with hydrologic soils in group A/B, and had infiltration rates of 0.6
feet per day. As shown in Figure 7-2, the majority of the Basin located in Santa Barbara County has
medium or high potential for groundwater recharge, with the highest potential east of the Cuyama River
in the Ventucopa Management Area. The 2015 report was limited to Santa Barbara County and does not
cover the portions of the Basin located in Ventura, San Luis Obispo, and Kern counties.
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Basin Uncertainty

This project would take advantage of the uncertain rainfall in the region and capture it for future use when
precipitation levels are high. This would help bolster groundwater supplies and improve supply reliability
in the Basin.
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Permitting and Regulatory Processes

Completion of a study to refine the feasibility of a precipitation enhancement project would not require
any permits or undergo a regulatory process. If a precipitation enhancement project is pursued for
implementation, it is expected to be implemented under the existing SBCWA program, and would be
covered under existing permits for that program.
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Project Benefits

The Feasibility/Design Study for a Winter Cloud Seeing Program in the Upper Cuyama River Drainage,
California (SBCWA, 2016) found that cloud seeding activities both in the region and in other locations
around the world resulted in increased precipitation. This increase was found to be an increase in
duration rather than intensity The existing cloud seeding program in Santa Barbara County was
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Figure 7-3: Potential Change in Groundwater Storage from Precipitation Enhancement

Groundwater Sustainability Plan 17-13

Projects and Management Actions December 2019

Font-size "12" changed to "11.04".

7|Text Replaced

[OId]: "50-year"
[New]: "50 year"

r|Annotation Attributes Changed

7|Text Replaced

[OId]: "deciding”
[New]: "making a decision"

& Graphic Element Deleted

& Graphic Element Deleted

& Image Deleted

& Text Deleted

"Projects and Management Actions December 2019 Groundwater Sustainability Plan 7-13"

1|Text Attributes Changed

Font-size "10.98" changed to "10.08".

7|Text Replaced

[Old]: "7-14"
[New]: "7-13"



-~ .
Y Page: 16
el .pﬁﬁﬁ |Text Attributes Changed

Font-size "12" changed to "11.04".

Project Implementation |Text Attributes Changed

Font-size "12" changed to "11.04".
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project study determines it is a cost-effective measure likely to result in meaningful increases in
precipitation in the Basin. The circumstance of implementation for the refined study is current conditions,
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overdraft in the Basin.

“on a volunteer basis”

7|Text Replaced

[OldT: "may”

Implementation of this project would require installation of two or three additional ground-bzsed seeding [New]: "would"

sites, referred to as an Automated High Output Ground Seeding System (AHOGS). E i 7|Text Replaced
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battery
e Asolar panel/charge regulation system to power
e Cell phone antenna
e Lightning protection

Legal Author?

The project would be implemented by the SBCWA, one of the member agencie$fof the CBGSA. The
SBCWA already implements precipitation enhancement in the region, and has the legal authority to
expand the program within its service area, which includes the Basin.
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The 2016 Feasibility Study (SBCWA, 2016) recommended installing two or three AHOGS units for
7|Text Replaced

ground-based seeding. Each AHOGS unit would cost $30,000 to build and test, and between $4,000 and
$6,000 each to install. Annual maintenance was estimated at $10,000 each. There would be minimal costs
associated with initiating aerial seeding for the Basin because it would be implemented as part of th
existing precipitation enhancement efforts in the region. Operational costs for aerial seeding vld
include flight costs ($550 per hour in 2016), and the cost of the seeding flares. Seeding-#iares in 2016 cost
$90 apiece, and up to 50 flares used aerially and approximately 25 flares per ABGGS site in the four-
month project period. Annual set-up, take-down, and reporting costs for S project are estimated at
$15,000 for a combined ground-based and aerial seeding effort forifie Basin, as well as personnel costs of
$5,000 per month.
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The 2015 Feasibility Study estimated that grousd-based seeding would cost $45,500 to $67,500 for four

Technical Justification

Cloud seeding as a concept has existed for decades, and target nucleation of supercooled water droplets
that exist in clouds. Supercooled water is water that has been cooled below freezing temperatures

(0 degrees Celsius or 32 degrees Fahrenheit), but remains in liquid form, rather than frozen. Supercooled
water above -39 degrees Celsius must encounter an impurity to freeze, referred to as freezing nuclei. In
the 1940s, particles of silver iodide were discovered to be able to cause freezing of supercooled water
droplets in clouds. Silver iodide is the most common freezing nuclei used for cloud seeding in which
silver iodide is injected into clouds to promote precipitation. A research program in Santa Barbara County
on cloud seeding was conducted in the 1960-70s in which silver iodide was released into “convective
bands” as random “seeded” or “non-seeded” (no iodide) convective bands, and resulting precipitation
measured by a large network of precipitation gauges. This study evaluated both ground-based seeding and
seeding by aircraft. Both methods found seeding resulted in a large area of increased precipitation.
Additional studies in other regions in the 1990s found that additional precipitation from cloud seeding
was a result of the increased duration of the precipitation event, rather than an increase in intensity. Cloud
seeding has been conducted most winters since 1981 in portions of Santa Barbara County, which have
had an estimated benefit of 9 to 21 percent increase in precipitation. The 2016 Feasibly Study for
precipitation enhancement in the Upper Cuyama River Basin estimated a potential 5 to 15 percent
increase in rainfall if a seeding project was implemented (SBCWA, 2016).
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"Because this action is intended only as a complement to a potential stormwater or floodwater capture project, all potential purchase transfer
water would originate outside of the Cuyama River watershed, and this action would not include the transfer or sale of existing Cuyama Basin
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Project Benefits

Implementation of a water transfer/exchange program would allow the CBGSA to increase stormwater
capture if the Flood and Stormwater Capture project (see Section 7.3.1) is implemented because it woul
reduce the potential water rights conflicts that could arise from increased stormwater capture. The Basir/
does not have a physical connection to supplies outside the Basin, and is therefore limited in the types of
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Project Implementation

The circumstance for implementation of the feasibility study would bz
flood and stormwater capture and recharge (see Section 7.3.1), kfiplementation of this projezt would
occur if downstream users expressed interest in participatisfi in water transfers/exchangs and the
feasibility study determined the potential increase in-sUpply that transfer/exchangesvould provide is cost
effective for achieving supply reliability and gzglindwater sustainability goals,

The CBGSA would develop the fegsi@ility study in coordination with %€ Flood and Stormwater Capture
Project’s feasibility study. Baszd on the outcomes of the two feasipAity studies and the level of interest of
downstream users, the CBGSA would determine whether implefhentation of a transfer/exchange project
is a preferred actiozfor the CBGSA. Implementation of the-fransfer/exchange program would entail
coordinationzmongst participants: the CBGSA, agenci<s who own the water to be used in the transfer,

Legal Authority

The CBGSA, through its member water supply agencies, has the legal authority to enter into transfer and
exchange agreements with other water suppliers and users. The CBGSA does not have the authority to
increase its stormwater capture at a level that would impede downstream senior water rights holders frorh
accessing their water rights, making this project a critical component of an expanded capacity stormwater
project (beyond what could be achieved without this project).
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would be considered under this management agzion include a replacement well for CCSD Well 2, whicl
is currently abandoned, and improvements to Ventucopa Water Supply Company’s (VWSC'’s) existing
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ell and associated features.

leprovements to VWSC’s well would require compliance with Santa Barbara County’s regulations for
water systems in the unincorporated county. VWSC would need to acquire the appropriate well drilling
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Project Implementation

The circumstance of implementation for this project is identified need fo
public health and safety concerns. Both CCSD and VWSC have 2z
supply systems, including lack of redundancy, wells that¢gnot adequately meet
requirements, and limited capacity (CCSD, 2018:%

Zomestic water supply

The two components of this projectwould be implemented by their respective system owners, CCSD and
VWSC. CCSD would be responsible for planning, design, construction, testing, and permitting of the new
Well 4, while S would be responsible fo~planning, design, construction, testing, and permitting of

the Well 2-#fiprovements.

Supply Reliability

This project woutd improve supply reliability to customers through system improvements designed to
address kxown issues with accessing and conveying groundwater suitable for potable use.

~
A

Legal Authority

CCSD owns the property for the proposed well site, and has the legal authority to design and construct a
new well. As the owner-operator of the CCSD system, CCSD also has the legal authority to connect the
new well to its existing distribution system and deliver water from the new well to customers once all
appropriate permits have been acquired.

VWSC already owns Well 2 and the other existing components of the proposed project. It has the legal
authority to implement projects that serve the water supply needs of its customers, and once all
appropriate permits have been acquired, is legally able to connect Well 2 to its existing system.
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Project Costs

In total, these improvements are expected to cost approximately $1,175,000.

orgriining and

CCSD’s 2018 Engineering Report for Well 4 estimated project costs of $489,800 f
$485,280 for equipping, for a total cost of $975,080 (CCSD, 2018)

VWSC’s 2007 Ventucopa Water System raation Report estimated the well improvements—+
this GSP would cost $191,200-£47SC, 2007). Costs are assumed to have increased-s7
improvements are-zarrently expected to cost approximately $200,000 to imziement.

Technical Justification

and preliminary desig
)

CEQA/NEPA Considerations

Well drilling permits are a discretig

areandwater sustainability. Typically, management actions do
generally involve capital projects.

0@ plementation of stormwater capture may require purchase of agricultural land for the spreading
facilities, which could affect agricultural output in the region. The small population of the Basin limits 1/
available revenue to fund projects. This Project would entail developing a study of the economic impa/ts
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Supply Reliability

pend on any water supply for implementation or successful

This project isd’study and does not

complet!

on.

Legal Authority
The CBGSA

i§ a joint-powers authority with authority to authorize an economic study for the projects in

Project Costs

A basin-wide economic analysis is expected to range from $50,000 to $100,000 in costs, depending on
the available data and level of analysis desired. Exact costs would be determined during selection of the/
economic analyst.
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pumping allocation plan in 2827, with pumping reductions beglnnlng in 2023 at 5 percent of the total
required reductiontsachieve sustainability, and an additional 5 percent reduction in 2024. From 2025 to
2038, pur=ging would be reduced by 6.5 percent annually, so as to achieve sustainability in the Basin in

2038. Figure 7-4 shows the planned pumping reduction in the Basin. Individual users would be expected,
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Pubi€ Notice and Outreach

Development of a pumping allocation plan woykd require substant#l public input to undersi4nd the
potential impacts of pumping allocations and baseline needs tb4t should be accounted for /The CBGSA
anticipates that public outreach would include multiple pysfic workshops and meetings@potential website
and/or email announcements, along with other public #Gtices for the workshops. The pumping allocation
plan would be circulated for public comment befor§} finalized, though final approval of the plan would be
made by CBGSA in partnership with its member agencies.
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Permitting and Regulatory Processes

Development of a pumping allocation plan would not require any permitting, but would re
consideration of existing water rights and applicable &raTegulations associated with groundwater
pumping in the Basin.

permits

Management Action Benefits

A pumping allocation plan would identify how the region4ti-achieve sustainable pumping in the Basin.
Implementatlon and enforcement of a pumnirg-ai ocatlon plan would directly reduce groundwater

Management Action Costs

Development and initiation of a pumping allocation management and tracking/program is expected to cost
up to $300,000 to conduct the analysis, set up the measurement and tracking system and conduct
outreach. Costs to implement the plan would depend on the level of enforcement required to achieve
allocation targets and the level of outreach required annually to remind users of their allocation for a
given year. The pumping allocation plan would include a cost estimate for enforcement and
implementation. Annual management of the program is estimated to cost about $150,000 per year.
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