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SAMPLING PROCEDURES - LAKES

SCOPE AND APPLICATION

This procedure is applicable to the collectioneygresentative aqueous and sediment
samples from lakes. This procedure may be vamexhanged as required, depending
upon site conditions, equipment limitations, limtitas imposed by the procedure, or
unique requirements to complete a task.

PREPARATION

Field analytical equipment shall be calibrated priosampling each day. The
procedures for calibration along with the QA/QQdiastrument logbook are in the lab.
The logbook must be filled out completely afterteaalibration. It will be the
responsibility of the person using each instrunter@nsure proper calibration, and notify
the appropriate person if there is a problem.

The wide array of necessary equipment for lake $ammakes a check list a critical
component for preparatiorf.able 1 provides this list and should be referenced in
preparation for each sample event.

Table L Check list for lake sample preparation.

BOAT WATER SEDIMENT DECON MISCELLANEOUS

-boat -beta bottle -eckman dredge -bucket -2 codlmyat & truck)

-plug -secchi disc -plastic scoops -tap water (R ga -ice (blue &/or cubed)

-motor -sulfuric acid -processing bowl -alconox ptrefinder (electric)

;lkiti%(gat:lc?;t) Meters: Analytess(per lake}": igﬁ;onlzed water -depth finder (manual)

-battery (12V) -pH -total metals (1) -scrub brush -gloves

-anchor -D.O. -nutrients (1) -sharpies

-life vests -conductivity -TPH (variable) -blankn-felt pen

-oars Analyte Setgper lake}: -VOA (variable) -field book/form
-nutrients (each site) -Denver WW lab forms
-total metals (1-3) -contract lab form
-dissolved metals (1-3) -backup batteries
-DOC (each site) -calibrating fluids
820112 el
-chlorophyl-a (1) -first aid kit
-TPH (variable) -sulfuric acid

-syringes and syringe tip

-VOA (variable) filters

1/ Typically sample 2-4 sites for water qualitydalsee Table 2 for sample container, preservaive,
holding time requirements; all samples cooted’C.

2/ Typically sample one sediment site/lake; sed@atdor sample container, preservative, and hgldin
time requirements; all samples cooled 6.4
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Sample containers, appropriate preservative, atdingotimes for each analyte are listed
in Table 2 Always carry extra containers to account forntitgpated sampling needs.

Table 2. Container and preservative requirements foryaesitypically collected in the

DEH Lake Sampling Program.

Analyte | Container | Preservativé™”
Water
Denver Wastewater Management Laboratory
Fecal coliform E. coli 1 -4 oz. (100 ml) whirlpak bagl None
Total Organic Carbon 1 — 40 ml glass vials None
Dissolved Organic Carbon 1 — 40 ml glass vials lteFiNone
Alkalinity / Hardness / Nitrate / Nitrite 111 plastic bottle None

/ Chloride / Sulfate / TSS / TDS

Ammonia / TKN / Tot. Phosphorous
Ortho-phosphate

1 - 11 plastic bottle

k8O, (18 dropsy

STL
Total Metals 1 — 500 ml plastic bottle HNO
Dissolved Metals 1 — 500 ml plastic bottle FilteNO,"
Potentially Dissolved Metals 1 — 500 ml plastictlsot HNG;
Volatile Organics 3 — 40 ml glass vials HCI
Semivolatile Organics 1 — 80 0z amber glass bottle None

Others Analytes

Check with lab

Check with lab

Sediment

STL
Total Metals 1 — 4 oz wide mouth glass jal None
Nutrients, TOC 1 — 8 0z wide mouth glass jar None
Volatile Organic¥ 1 — 4 oz wide mouth glass jar None
Semivolatile Organic® 1 — 4 oz wide mouth glass jar None
TEPH (petroleum basef) 1 — 4 oz wide mouth glass jar None

a/ all samples to be cooled ¥4

b/ unless otherwise noted, containers already aoptaservative as received from contract lab
c/ preservative added in the field by DEH personnel

d/ must be filtered with a 0.45 um filter prioraoifidification
e/ always check with contract laboratory to vedbntainer needs for these parameters before daliect

SAMPLING PROCEDURES

1) Fill out header information on DEQ lake field samfdrm.

2) At each site; label all containers (with an indiiblack ink ball-point pen) to be
submitted to the Denver Wastewater Management laéwgron the side of the
bottle with the location, date, and type of preatiwe as follows:

VBT-M (location)
03/11/01(date

Ver. 1
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H,S Oy (preservative, blank if noje

For samples to be submitted to STL, labels shoaelfilled out and placed on the
appropriate bottles prior to sampling. If collegtia grab sample by placing the
bottle in the water directly, label it after sampkes been collected (dry bottle
before attempting to apply label).

3) Additional information to be included on DEQ lakeld form includes: depth of
water at sample location, field chemistry (pH, temgpure, DO, conductivity from
depth of sample collection), secchi depth, deptuhath sample was collected,
and analytes collected from each site. Additiarsagful information should be
recorded under observations including algae/veigetatatus, bankfull status,
water input/outputs, wildlife, and other relevaattors.

Water Samples

4) The site at the mid-region of the lake should leefitst sampled. The
temperature-dissolved oxygen profile (TDP; sealfrabasurements below for
protocol) and secchi depth should be assessedtprioutine water sampling to
characterize lake conditions.

5) GlovesMUST be worn at all times while sampling and changed/éen sample
locations. This is not only for your protectiomtho reduce the possibility of
contaminating the sample and to ensure the infegfithe results.

6) Upper (epilimnion) surface water samples shoultbken from the two foot
depth (except for bacteria and chlorophyll-a, whach discussed below) with the
beta bottle. The beta bottle should be rinsedotinginly with site water prior to
lowering to the desired water depth. At the tagdetepth, the beta bottle must be
maneuvered forward and backward to assure thadatetl water is from the
desired location.

7) If the TDP indicates a substantial anaerobic zanegdditional sample should be
taken from this area (hypolimnion) including thengeanalytes as were taken
from the epilimnion (unless limited by resource8)hypolimnion sample is
typically collected only from the deepest portidritee lake and where dissolved
oxygen is less than 1mg/L for greater than oneltbirthe depth.

8) The chlorophyll-a sample is collected only from thigldle site unless otherwise
needed. A composite of three depths are collesmedstored in a taped 1gallon
poly container. The composite consists of 1.3fuadts collected from 0.5X, 1X,
and 2X the secchi depth. If the secchi depth iserttvan half the depth of the
entire water column; the deepest portion is cadlé¢tom a minimum of 1.5 feet
from the lake bottom. Minimize collection of largeounts of filamentous algae
and vegetation when collecting this, or other sasipl
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9) The bacteria sample is typically only collectedhirthe mid-site. This sample is
collected directly into the whirlpack bag at a dept approximately 0.5 feet.

10)All water samples should be placed in a cooler wa¢hin the boat, and then
transferred to the truck cooler or equally appraeriocation. Samples requiring
acidification (typically nutrients) should be adidd at the truck immediately
upon arrival.

Sediment

11)Sediment samples should not be collected untiwater samples have been
completed. The Eckman dredge should be rinsedtghty in site water and
then sent down to collect sediment to provide as&l’. After dumping the
“rinse” sediment, rinse the dredge again in sitéewa

12)Collect the dredge sample from the opposite sideeboat from which the rinse
was collected. Typically, only a metal and nutrisediment sample are
collected. In this case, upon collection of théisent; homogenize the sample
as much as possible with a plastic sterile scoafifirthe metal container first.
This minimizes likelihood of contamination from te&inless steel dredge.

13)Re-homogenize the entire sample and then transdegrial to the nutrient
container.

14)After all sediment containers have been transfeiwebe cooler, rinse the dredge
as thoroughly as possible in site water.

Miscellaneous

15)To ensure chain of custody, sample bottles anécteltl samples should be kept
in a locked and/or secure location at all times.

Decontamination
Sample Equipment
16)The beta-bottle and Eckman dredge should be devamged in the field when

two or more lakes are to be sampled. This willrega:
thorough tap water rinse (equivalent of three sijise
soap rinse and scrubbing (alconox);
tap water rinse; and lastly,
deionized water rinse.

The minimal amount of alconox needed should be.u3&ds minimizes the
amount of rinse needed and the amount of soajpsthié&carded. Rinse water
should be dispensed in the grass in the park deofarthe lake, stormdrains,
street, or gutter as possible.

Boat

Ver. 1
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17)If two connected lakes are to be sampled in one skayple the “upstream” lake
first. If two disconnected lakes are to be sampliede the boat thoroughly
between sample events to avoid dispersing vegatatigae, or other potentially
invasive biological organisms.

Protocol for Specific Analytes
Water Samples to be delivered to Denver Wastewdliinagement for analysis

Fecal coliformE.coli- Tear the top from the whirlpak bag. Fill the haghe
mark. Seal the bag by grabbing both sides ofigseand twirling the bag. Make
sure there is a head space after closing the bag.

TOC (total organic carbor)Completely fill the glass vials. Place the i the
vial and carefully screw on the lid so there i8dibr no head space.

DOC (dissolved organic carbor)Rinse one of the 60 mL syringes with lake.
Collect a sample in the syringe. Attach a syritigdilter to the end of the
syringe and rinse the filter with a small amounwatter from the syringe.
Completely fill the glass vial with filtered watePRlace the lid on the vial and
carefully screw on the lid so there is little orm@ad space.

Alkalinity, hardness, nitrate-nitrite(1) 1 liter plastic, unpreserved. Fill to
shoulder. No preservative.

Ammonia, TKN, total phosphorus, ortho-phosphat@) 1 liter plastic, fill to
shoulder and add approximately 17 drops g$Eh.

Water Samples to be delivered to STL for analysis

Total and potentially dissolved metal®o not rinse container if it contains
HNO;. Carefully add sample until reaching the botéelh Do not overfill
bottle. Potentially dissolved metals must be dgbd to the lab within 48 hrs.
Dissolved (soluble) metatsCollect a sample in a large glass bottle fardtion.
Filter the sample in accordance with EQD sampliragedure, ST-007,
Procedure for Field Filtration of Water Sampled! the dissolved metals
container with sample. Do not overfill the bottle.

VOCs—- When collected, these should be the first fifiedn the beta-bottle. Fill
all three containers until the water “domes”, aaceéully replace the lids. Turn
the bottles upside down and firmly tap the botdgainst you palm. If bubbles
develop, remove the lid and add more sample ttidheGently drop the water
into the container. Replace the lid and repeatapping procedure until there are
no bubbles present. Do not dump water out of afitl the bottle. All three
bottles are required to be filled for the purpobeepeating the analysis if
necessary.

Other analytes Fill the laboratory supplied bottles with sampléthe sample
bottle contains preservative do not overfill thétleo

Sediment Samples to be delivered to STL for analys
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Total Metals— After the dredge sample has been placed indhefbr processing,
homogenize as much of the material as possiblé @vterile plastic scoop)
without touching the sides or the bottom of thedde2 Fill the metals sample
container to the brim, screw the cap on, and riheexcess off in the lake. Use
caution, the combination of sediment on glass ardlliing with gloves can be
very slippery.

Nutrients/TOC- After all other sediment samples have been gesg
thoroughly homogenize the entire remaining samfleoop the material to the
brim of the sediment sample container, screw orcépe and rinse the excess off
in the lake using great caution as mentioned above.

Volatile Organic{VOCs) — When collecting a sample for this suitamalytes,
collect and process it prior to any others. A labory washed and sterilized
metal spoon should be used for processing. The ¥&ftple must be the first
collected when this is included for analysis. ik jar to the brim; lightly tap the
bottom of the jar after each scoop to dischargaash air space as possible.
Screw on the lid securely and rinse excess offienlake. The remaining portion
of this sample can be used for other organic aes/yiut should not be used for
collection for metals. A new dredge sample shdaddaollected for that analyses.
Semivolatile Organic§SVOCs)- If collecting sample for this suite ofaytes, it
must be processed quickly following that of the \BO@ollow same procedure as
listed above for VOCs.

TEPH- This sample can be processed following thabvfber organics (VOCs
and SVOCs), but should be done prior to metalsratidents. Follow same
procedure as listed above for VOCs.

Field Measurements

Select the meter (or meters) to be used to cdildddtmeasurements. Meters should be
properly calibrated before use. Make certain pinabes are at the targeted depth prior to
taking readings.

Multimeter

Place the probe at the desired depth; agitateraomisly; wait for the readings to
stabilize (cable length is ~16 feet).

Individual Meters

pH meter (YSI-pH100): check that temperature camspgon is engaged
(“ATC"); place probe at desired depth; re-measuXlafter meter states that it
is “ready”.

Conductivity (YSI-30): Place the probe at the de$idepth and wait for a stable
reading.

Dissolved oxygen (YSI-55): Place the D.O. probthatdesired depth, agitate
constantly. Wait for a stable reading, and recoable length is ~25 feet).

Temperature — Dissolved Oxyqgen Profile

Ver. 1
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A complete temperature-dissolved oxygen profile P)» to be collected at the primary,
or mid-site of each lake upon each sample evehis §hould be the first action taken
upon assessment of the lake.

The TDP includes measurements at the surface ¢h@#), one foot, and at one foot
increments to the bottom of the water column. Bgpfreater than 16 feet must be made
using the YSI-55 which has a longer cable (25 fdeth the YSI-556 (16 feet). When
using the YSI-55, the entire profile should be dwié one meter, not just the depths
beyond 16 feet. Both probes require constant tagitdor accurate measurements. Allow
readings to stabilize at each foot prior to movamgto the next depth. If readings are
erratic, take an average between the range notethawe on to the next depth.

A less formal TDP should be taken at the seconsitéeg to ascertain general conditions.
Depending on depth, readings can be taken at &Brieet. The goal of the secondary
TDPs is to assess whether conditions at thesedosadre consistent with those recorded
at the primary site. Targets to be identified uge presence/absence of stratification,
thermocline location, and extent of the anaerobitez

Secchi Depth
The secchi depth should be measured at each sanhpdiation following this criteria:
- take measurement from within the shade of the {tbiat negates bias of cloudy
versus clear days);
lower the disc until it can no longer be seen, mEpth;
raise disc to where it can be seen again, notdgdapt
record the value between these two depths.

FIELD FORMS

Electronic copies of the Denver Wastewater Managen@boratory Field / Chain of
Custody Forms are available to all samplers. Wiessible, it is preferable to complete
as much information as possible on the forms bdéaeing the office. This will prevent
transcription errors when the data is enteredtimadatabase. Blank extra forms should
always be taken in case they are needed. Completiield forms is discussed in DEQ
Procedure LK-002Jsing Lake Field Forms

QUALITY CONTROL

Laboratory precision is checked by the collectiad analysis of duplicate samples.
Duplicate samples must be taken once a month oy @esamples, which ever is more
frequent. Duplicate samples should be submittethi® same analyses as the sample
they are associated with. Duplicate samples aigrasd a sample location in the field
that is similar to the actual sample location. ks and duplicate samples should be
collected in a large container, mixed and thenstiemed to the sample bottles. After
receipt of the sample results, the sample locas@orrected to the actual sample
location followed by an “(R)”.

Ver. 1
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Laboratory accuracy is checked by submitting spid double blind samples to the
laboratories. Split samples should be collectddasdt once a year and should be
submitted to all available laboratories for the saamalyses. Double blind samples are
prepared by a contractor and submitted to labaest@nce or twice a year.

SAFETY PROCEDURES

There are multiple hazards associated with lakeoagy Proper techniques should be
used when lifting heavy objects including moving trailer and boat, the battery, motor,
and cooler full of samples. Caution must be esetiwhen working with the battery.
Avoid situations which make simultaneous conta¢hhe positive and negative battery
connections. When moving the battery, use careoiip it in a manner that allows
battery acid leakage. If contact with battery amdurs, rinse the affected area with
copious amounts of water.

Caution must be used when inserting the boat @sspre that it is not leaking before
pushing off from shore. Life jackets should be mby all employees in the boat. If
lightning is observed in the region, sampling sddug stopped immediately, and the boat
should be taken to shore.

Sample acidification should be done at the trudk et in the boat. All sampling,
handling of sample containers, and acidificatioowti be conducted wearing nitrile
gloves to prevent potential exposure to contamsant/or acid burns.

Caution should be exercised when adding acid tgkeso ensure that acid does not
splash. Samplers are encouraged to wear safetyegi@nd an apron when handling acid.
If a sampler comes in contact with the acid, tHecéd area should be flushed with
copious amounts of water. Medical help shoulddweht if deemed necessary.

Ver. 1
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PROCEDURE FOR USING LAKE FIELD FORMS
SCOPE AND APPLICATION

This procedure covers the use of DEQ “Lake FieldeSh DEQ “Water Quality
Field/Laboratory Form”, and STL chain of custodynfic and is applicable to the collection of
any lake sampling efforts including water and sesditn This procedure may be varied or
changed as required depending upon site conditempuspment limitations, or limitations
imposed by the procedure.

Always carry extra field forms in case of emergenci

1. DEQ “Lake Field Sheet”

The DEQ Lake Field Sheet serves as a permanemntretall that transpires on the specific
sampling events. These forms should be carefidlgt tnd referred to for data review, report
writing, and when planning for subsequent sampénes;

Header Portion

The Lake Field Sheet (LFS) is meant to serve adddnd long term record of the sample
effort. Noteworthy weather and inflow/outflow imfoation should be noted in the header
portion.

Site Portion

Site information includes depth, time samples atkected, field measurements, and listing of
analytes collected for later analyses. The deptvh&ch aqueous samples were collected should
also be noted in this section.

Notes

Observations on lake condition including water wodustatus and algae/vegetation conditions
should be noted here. Other useful informatiorstonmarizing general lake conditions
including wildlife use, riparian zone condition,caweather should also be included in this
section. Details on sampling can also be incluslesh as exceptions from routine protocol,
broken equipment, suggestions for management caoted for later reference.

Temperature/Dissolved Oxygen Profile

Record temperature/dissolved oxygen profiles (TdPjhe mid site in the primary portion of
this section. Abbreviated TDPs for other sites @iao be recorded, but preference should be
given to the mid-site to assure that the infornratgoavailable for entry into the DEQ Lake
database.

Lake Diagram
Record sample site locations, depths (when coligctand other unique aspects that will help
with understanding of the sample event at a ladéz.d
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2. DEQ “Water Quality Field/Laboratory Form” (Denver Wastewater Management
Laboratory Chain of Custody Form)

An electronic version of the Field Form is availabb all samplers. After determining which
sampling locations are to be sampled, samplersrareuraged to complete as much of the field
form as possible electronically before leavingtfur field. Completing Field Forms before
leaving for the field helps to prevent transcripterrors. Fields which can be completed before
leaving the office include:

Lake

Location (site)

Type of Sample

Date Collected

Collected By

Meter (calib)

Laboratory Analysis Requests (use a check or Xdaate analyses ordered)
Check if Collected/Lab

Chain of Custody (Date)

Transpose relevant information from the DEQ Figh@& to the Water Quality Field/Laboratory
Form. Upon delivery to the Wastewater Managemaitiokatory, sign the Field Forms and
provide them with the samples. Do not leave sasieil personnel from the laboratory have
checked them in and signed the chain of custodlyeabottom of the page.

3. STL Chain of Custody Forms

The required fields on the form are indicated ia @ttachment and should be completely filled
out. Critical information on the form includes t@entract / Purchase Order / Quote Number,
the sample identification, matrix, preservativeg] analysis fields.

After sampling is completed and the samples aneateld to STL, the sampler must sign the
form. The time and date the samples were dropptetdab should also be recorded on the
form and the person receiving the samples shostnsagn the form. Always get a copy of the
form from the person who receives the samples.

Follow Up Activities

Upon return to the office, the sampler is respdeditxr delivering the copy of the COC form to
the appropriate DEQ personnel for budget managearehtecord filing.

Rev. 0
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SURFACE WATER SAMPLING PROCEDURES
SCOPE AND APPLICATION

This procedure is applicable to the collectionagresentative liquid samples from
streams and rivers. This procedure may be var@thanged as required, depending
upon site conditions, equipment limitations or tamions imposed by the procedure.

PREPARATION

Field analytical equipment shall be calibrated priosampling each day. The
procedures for calibration along with the QA/QJddiastrument logbook are in the lab.
The logbook must be filled out completely afterteaalibration. It will be the
responsibility of the person using each instrunter@nsure proper calibration, and notify
the appropriate person if there is a problem.

EQUIPMENT LIST

Water quality meters

Boots and/or waders

Nitrile gloves

Sampling containers

Syringes and syringe tip filters

Cooler

Ice packets / Ice

Bucket

Remote sampler

River sampling logbook

Sample location map

Field sample sheets (Denver Wastewater)

Chain of Custody forms (contract laboratory, aseseary)
Labels (for samples taken the contract laboratory)
Cellular phone

Plastic trash bags

Sharpie

Ballpoint pen

First aid kit

Sulfuric acid

SAMPLE CONTAINERS

Sample containers, which will be provided by thalgincal laboratory, and the
preservative for each analyte are listed in Table 1

Rev. 2
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Table 1. Sample Containers and Preservatives
Analyte | Container Preservative
Denver Wastewater Management Laboratory
Fecal coliform [E. coli 1 -4 0z. (100 ml) whirlpak bag| None
Total Organic Carbon 1 — 40 ml glass vials None
Dissolved Organic Carbon 1 — 40 ml glass vials eFjilNone
Alkalinity / Hardness / Nitrate / 1 - 11 plastic bottle None
Nitrite / Chloride / Sulfate / TSS /
TDS
Ammonia / TKN / Tot. Phosphorous 1 — 1| plasti¢tlao H,SO,
Contract Laboratory
Total Metals 1 — 500 ml plastic bottle HNO
Dissolved Metals 1 — 500 ml plastic bottle FiltdNO5”
Potentially Dissolved Metals 1 — 500 ml plastictheot HNGO;
Volatile Organics 3 — 40 ml glass vials HCI
Semivolatile Organics 1 — 80 oz amber glass bottle| None
Others Analytes Check with lab Check with lab
Notes:
1 All samples to be cooled t6@

2

Must be filtered with a 0.45 um filter prior toidification.

Always carry extra containers as there are timesnhey are swept into the river, or
when unanticipated sampling needs arise.

SAMPLING PROCEDURES

1) Using the sharpie, label all containers to be stiiechio the Denver Wastewater
Management Laboratory on the side of the bottlé wWie location, date, and type
of preservative. Example: S-111-E (location), Q301 (date), HSO,
(preservative). If samples are to be submitteal ¢ontract laboratory, the
contract laboratory bottles should be filled, dregf] and the laboratory supplied
labels should be completed and placed on the batfter sampling.

2)

GlovesMUST be worn at all times while sampling, and changetivben sample

locations. This is not only for your protectiomtto reduce the possibility of
contaminating the sample and to ensure the infegrithe results. Approach the
sampling location from downstream to avoid stirrugthe sediment. If at all
possible, try to obtain a sample directly from tiver using the sample container.
Rinse each bottle with water at least once befdnegt If this is not possible due
to location or safety, attach the bottle to theatssampler using a zip tie and
attempt to fill the bottle. If use of the remotergler is not possible, rinse the
bucket several times with the sample water andh@lcontainers. A plastic
bucket cannot be used for collecting organics (VOAC) samples.
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3) Sample bottles and samples should be kept in &thdecure location at all times
in order to ensure chain of custody.

Samples to be delivered to Denver Wastewater Managent for analysis:

a)

b)

c)

d)

e)

Fecal coliformE.coli- Tear the top from the whirlpak bag. Fill the haghe
mark. Seal the bag by grabbing both sides ofigseand twirling the bag.
Make sure there is a head space after closingabe b

TOC (total organic carbor)Completely fill the glass vials. Place thedid
the vial and carefully screw on the lid so therbtile or no head space.

DOC (dissolved organic carbonRinse one of the 60 mL syringes with water
from the stream. Collect a sample in the syringgach a syringe tip filter to
the end of the syringe and rinse the filter wittnaall amount of water from
the syringe. Completely fill the glass vial wiilidred water. Place the lid on
the vial and carefully screw on the lid so therktile or no head space.
Alkalinity, hardness, nitrate-nitrite(1) 1 liter plastic, unpreserved. Fill to
shoulder. No preservative.

Ammonia, TKN, total phosphorus, ortho-phosphat@) 1 liter plastic, fill to
shoulder and add approximately 17 drops 8 6k.

At assigned locations: Samples to be delivered thd Contract Laboratory for

analysis:

f)

)

h)

)

Total and potentially dissolved metal®o not rinse container if it contains
HNO;. Carefully add sample to bottle to avoid spld&dtentially dissolved
metals must be delivered to the lab within 48 hours

Dissolved (soluble) metalsCollect a sample in a large glass bottle for
filtration. Filter the sample in accordance witQ B sampling procedure, ST-
007, Procedure for Field Filtration of Water Sanspl&ill the dissolved
metals container with sample. Do not overfill troatle.

VOCs- Must be taken directly from the water streanil &l three containers
until the water “domes”, and carefully replace lids. Turn the bottles
upside down and firmly tap the bottles against yatm. If bubbles develop,
remove the lid and add more sample to the lid. tigeinop the water into the
container. Replace the lid and repeat the tappiogedure until there are no
bubbles present. Do not dump water out of andl teé& bottle. All three
bottles are required to be filled for the purpobeepeating the analysis if
necessary.

Other analytes Fill the laboratory supplied bottles with sampléthe sample
bottle contains preservative do not overfill thétleo

Field Chemistry Measurements

Select the meter (or meters) to be used to cdildddtmeasurements. Meters should be
properly calibrated before use.
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Individual Meters
1) Orion pH and temperature meter: Move the plasteve to uncover the hole in
the probe. Allow it to “breathe” for a moment. gRace the plastic sleeve and
place the probe in the stream at the samplingimtatkecord the pH and
temperature when meter reads “ready”.
2) Conductivity: Place the probe in the stream atsdr@apling location and wait for
a stable reading. Record the reading.
3) Dissolved oxygen: Place the D.O. probe in theastrat the sampling location.
Wait for a stable reading, and record.
Multimeter
1) Place the probe into the river and wait for thednegs to stabilize. Record the
readings on the field sample sheet.

Oil and grease: this is a visual observatiomolsheen is noted, indicate on the sample
sheet. If a sheen is present, collect a sampleeii2) 40 ml glass septum bottles as
described above and take to the contract laboréorgnalysis of Total Petroleum
Hydrocarbons.

FIELD FORMS

Electronic copies of the Denver Wastewater Manageinaboratory Field / Chain of
Custody Forms are available to all samplers. Wiassible, it is preferable to complete
as much information as possible on the forms bdé&aeing the office. This will prevent
transcription errors when the data is enteredtimadatabase. Blank extra forms should
always be taken in case they are needed. Completifield forms is discussed in DEQ
Procedure ST-004Jsing Field Forms

QUALITY CONTROL

Laboratory precision is checked by the collectiad analysis of replicate samples.
Replicate samples must be taken once a month oy 8desamples, which ever is more
frequent. Replicate samples should be submitteth@®dosame analyses as the sample
they are associated with. Replicate samples aigraesi a sample location in the field
that is similar to the actual sample location. Bk®and replicate samples should be
collected in a large container, mixed and thenstiemed to the sample bottles. After
receipt of the sample results, the sample locas@orrected to the actual sample
location followed by an (R)

Laboratory accuracy is checked by submitting spid double blind samples to the
laboratories. Split samples should be collectddast once a year and should be
submitted to all available laboratories for the samalyses. Double blind samples are
prepared by a contractor and submitted to labaest@nce or twice a year.

SAFETY PROCEDURES
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Crossing or entering the river can be dangeroesethre areas where the flow rate of the
river is high and where hidden obstacles exisbs€ing or entering the river to any depth
greater than waist height for instream samplingdl simdly be done with two people
present. Samplers should remain aware of riveditions at all times; during spring
runoff and after storm events high flow rates meguit in hazardous conditions.
Samplers should be prepared to encounter hiddelerwater tripping hazards such as
rocks and construction debris. If samplers judgsddions to be too dangerous,
sampling should be conducted on another day, ¢r thé extension sampler if possible.
Caution should always be practiced when entry idemato the river.

All sampling and handling of sample containersrastempling should be conducted
wearing nitrile gloves to prevent potential exp@star contaminants or pathogens in the
surface water.

Caution should be exercised when adding acid tgkanto ensure that acid does not
splash. Samplers are encouraged to wear safetyegi@nd an apron when handling acid.
If a sampler comes in contact with the acid, tHecéd area should be flushed with
water, and medical help should be sought, if nesgss
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OUTFALL SAMPLING PROCEDURES
SCOPE AND APPLICATION

This procedure is applicable to the collectionagresentative liquid samples from
outfalls. This procedure may be varied or charagertequired, depending upon site
conditions, equipment limitations or limitationsposed by the procedure.

PREPARATION

Field analytical equipment shall be calibrated priosampling each day. The
procedures for calibration along with the QA/QJddiastrument logbook are in the lab.
The logbook must be filled out completely afterteaalibration. It will be the
responsibility of the person using each instrunter@nsure proper calibration, and notify
the appropriate person if there is a problem.

EQUIPMENT LIST

Water quality meters

Boots and/or waders

Nitrile gloves

Sampling containers

Syringes and syringe tip filters

Cooler

Ice packets / Ice

Bucket

Remote sampler

River sampling logbook

Sample location map

Field sample sheets (Denver Wastewater)

Chain of Custody forms (contract laboratory, aseseary)
Labels (for samples taken to the contract laboyator
Cellular phone

Plastic trash bags

Sharpie

Ballpoint pen

First aid kit

SAMPLE CONTAINERS

Sample containers, which will be provided by thalgiical laboratory, and the
preservative for each analyte are listed in Table 1
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Table 1. Sample Containers and Preservatives
Analyte | Container Preservative
Denver Wastewater Management Laboratory
Fecal coliform [E. coli 1 -4 0z. (100 ml) whirlpak bag| None
Total Organic Carbon 1 — 40 ml glass vials None
Dissolved Organic Carbon 1 — 40 ml glass vials None
Alkalinity / Hardness / Nitrate / 1 - 11 plastic bottle None
Nitrite / Chloride / Sulfate / TSS /
TDS
Ammonia / TKN / Tot. Phosphorous 1 — 1| plasti¢tlao H,SO,
Contract Laboratory
Total Metals 1 — 500 ml plastic bottle HNO
Dissolved Metals 1 — 500 ml plastic bottle FiltdNO5”
Potentially Dissolved Metals 1 — 500 ml plastictheot HNGO;
Volatile Organics 3 — 40 ml glass vials HCI
Semivolatile Organics 1 — 80 oz amber glass bottle| None
Others Analytes Check with lab Check with lab
Notes:
1 All samples to be cooled t6@

2

Must be filtered with a 0.45 um filter prior toidification.

Always carry extra containers as there are timesnhey are swept into the river, or

when an emergency arises.

SAMPLING PROCEDURES

1) Using the sharpie, label all containers to be stiiechio the Denver Wastewater
Management Laboratory on the side of the bottlé wWie location, date, and type
of preservative. Example: S-111-E (location), Q301 (date), HSO,
(preservative). If samples are to be submittethéacontract laboratory, the
contract laboratory bottles should be filled, dregf] and the laboratory supplied
labels should be completed and placed on the batfter sampling.

2)

GlovesMUST be worn at all times while sampling, and changetivben sample

locations. This is not only for your protectiomtto reduce the possibility of
contaminating the sample and to ensure the injegfithe results. If at all
possible, try to obtain a sample directly from ¢hfall using the sample
container. Rinse each bottle with water at leasedefore filling. If this is not
possible due to location or safety, attach thddodtthe remote sampler using a
zip tie and attempt to fill the bottle. If usetbe remote sampler is not possible,
rinse the bucket several times with the sample maatd fill the containers. A
plastic bucket cannot be used for collecting orga(WOA, TOC) samples.

3)

in order to ensure chain of custody.
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Samples to be delivered to Denver Wastewater Managent for analysis:

a)

b)

c)

d)

e)

Fecal coliformE.coli- Tear the top from the whirlpak bag. Fill the haghe
mark. Seal the bag by grabbing both sides ofigseand twirling the bag.
Make sure there is a head space after closingabe b

TOC (total organic carbor)Completely fill the glass vials. Place thedid
the vial and carefully screw on the lid so therbtile or no head space.

DOC (dissolved organic carbor)Rinse one of the 60 mL syringes with
water from the outfall. Collect a sample in theirsye. Attach a syringe tip
filter to the end of the syringe and rinse theefilvith a small amount of water
from the syringe. Completely fill the glass viathvfiltered water. Place the
lid on the vial and carefully screw on the lid ket is little or no head space.
Alkalinity, hardness, nitrate-nitrite(1) 1 liter plastic, unpreserved. Fill to
shoulder. No preservative.

Ammonia, TKN- (1) 1 liter plastic, fill to shoulder and addoapximately 17
drops of HSO,.

At assigned locations: Samples to be delivered tlventract laboratory for analysis:

f)

9)

h)

)

Total and potentially dissolved metal®o not rinse container if it contains
HNO;. Carefully add sample to bottle to avoid spldbtentially dissolved
metals must be delivered to the lab within 48 hours

Dissolved (soluble) metalsCollect a sample in a large glass bottle for
filtration. Filter the sample in accordance witQ[B sampling procedure, ST-
007, Procedure for Field Filtration of Water Sanspl&ill the dissolved
metals container with sample. Do not overfill trodtle.

VOCs- Must be taken directly from the water streanil @ three containers
until the water “domes”, and carefully replace lids. Turn the bottles
upside down and firmly tap the bottles against galm. If bubbles develop,
remove the lid and add more sample to the lid. tigenop the water into the
container. Replace the lid and repeat the tappiogedure until there are no
bubbles present. Do not dump water out of andl teé& bottle. All three
bottles are required to be filled for the purpobeepeating the analysis if
necessary.

Other analytes Fill the laboratory supplied bottles with sampléthe sample
bottle contains preservative do not overfill thétleo

Field Chemistry Measurements

Select the meter (or meters) to be used to cdildddtmeasurements. Meters should be
properly calibrated before use.

Individual Meters

1) Orion pH and temperature meter: Move the plagtieve to uncover the hole in
the probe. Allow it to “breathe” for a moment. ghace the plastic sleeve and
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place the probe in the stream at the samplingilmtatRecord the pH and
temperature when meter reads “ready”.

2) Conductivity: Place the probe in the stream atstimapling location and wait for
a stable reading. Record the reading.

3) Dissolved oxygen: Place the D.O. probe in theastrat the sampling location.
Wait for a stable reading, and record.

Multimeter

1) Place the probe into the river and wait for thednegs to stabilize. Record the

readings on the field sample sheet.

Oil and grease: this is a visual observatiomolsheen is noted, indicate on the sample
sheet. If a sheen is present, collect a sampleeif3) 40 ml glass septum bottles as
described above and take to the contract laboréborgnalysis of Total Petroleum
Hydrocarbons.

FIELD FORMS

Electronic copies of the Denver Wastewater Managein@boratory Field / Chain of
Custody Forms are available to all samplers. Wiessible, it is preferable to complete
as much information as possible on the forms bdéaeing the office. This will prevent
transcription errors when the data is enteredtimadatabase. Blank extra forms should
always be taken in case they are needed. Completiield forms is discussed in DEQ
Procedure ST-004Jsing Field Forms

QUALITY CONTROL

Laboratory precision is checked by the collectiod analysis of replicate samples.
Replicate samples must be taken once a month oy 2@esamples, which ever is more
frequent. Replicate samples should be submittetheosame analyses as the sample
they are associated with. Replicate samples aigreesi a sample location in the field
that is similar to the actual sample location. Bk and replicate samples should be
collected in a large container, mixed and thenstiemed to the sample bottles. After
receipt of the sample results, the sample locas@orrected to the actual sample
location followed by an (R).

Laboratory accuracy is checked by submitting spid double blind samples to the
laboratories. Split samples should be collectddamt once a year and should be
submitted to all available laboratories for the saamalyses. Double blind samples are
prepared by a contractor and submitted to labdest@nce or twice a year.

SAFETY PROCEDURES
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Crossing or entering the river can be dangeroesethre areas where the flow rate of the
river is high and where hidden obstacles exisbs€ing or entering the river to any depth
greater than waist height for instream samplingdl simdly be done with two people
present. Samplers should remain aware of riveditions at all times; during spring
runoff and after storm events high flow rates meguit in hazardous conditions.
Samplers should be prepared to encounter hiddelerwater tripping hazards such as
rocks and construction debris. If samplers judgsddions to be too dangerous,
sampling should be conducted on another day. Qastiould always be practiced when
entry is made into the river.

Care should be taken when accessing outfalls.p®iaeks, slippery surfaces, and deep
holes in the river in front of the outfalls are @damples of dangerous conditions. If
samplers judge conditions to be too dangerous, lagnghould be conducted using the
remote sampler or the bucket.

All sampling and handling of sample containersrastempling should be conducted
wearing nitrile gloves to prevent potential exp@star contaminants or pathogens in the
surface water.

Caution should be exercised when adding acid tgkeso ensure that acid does not
splash. Samplers are encouraged to wear safetyegi@nd an apron when handling acid.
If a sampler comes in contact with the acid, tHecéd area should be flushed with
water, and medical help should be sought, if nesgss
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INSTREAM SEDIMENT SAMPLING PROCEDURES
SCOPE AND APPLICATION

This procedure is applicable to the collectionagresentative sediment samples from
streams and rivers. This procedure may be vanethanged as required, dependent
upon site conditions, equipment limitations or tamions imposed by the procedure.

PREPARATION

Field analytical equipment shall be calibrated priosampling each day. The
procedures for calibration along with the QA/QQdiastrument logbook are in the lab.
The logbook must be filled out completely afterteaalibration. It will be the
responsibility of the person using each instrunter@nsure proper calibration, and notify
the appropriate person if there is a problem.

All equipment should be cleaned before going ihtofteld and between sites to prevent
cross contamination of sediment samples. Equipstenild be washed with clean scrub
brushes using a non-phosphate detergent that leavesidue when rinsed such as
Alconox® powdered or Liqui-nox liquid detergent lii-nox is the EPA standard
detergent for sampling apparatus). To properlyrceguipment, wash apparatus
thoroughly with detergent, then rinse 5-6 timedwaép water and 3 times with
deionized/distilled water if it is available. Eqment should be wrapped in foil or placed
in a zip lock baggie to protect it from incidentantamination.

Equipment Suitability

All equipment or sample containers that will com®icontact with a sediment sample
for chemical analysis should be constructed of medsethat will not affect the
concentration of contaminants in the sediment samjnl general, sediment samples to
be analyzed for metals should not touch metallitases (other than stainless steel), and
samples for organic analysis should not contaceras that can react with organic
substances. The level of care that needs to lea takh the materials used will depend
on the level and types of contaminants associatédtihe sediment and the quality
assurance needs and study goals.

Fororganic analysis equipment and containers should be constructeglads,
teflon, polycarbonate, nylon, aluminum, galvaniségkl, stainless steel or
porcelain.

Forinorganic analysis equipment and sample containers should be cantsttu
of: glass, teflon, polyethylene polycarbonate,rdéss steel or acrylic.

EQUIPMENT LIST

Water quality meters
Boots and/or waders
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Nitrile gloves

Clean sampling equipment (bowls and spoons)
Sampling containers

Cooler

Ice packets / Ice

Sampling logbook

Sample location map

Field sample sheets

Chain of Custody forms (contract laboratory)
Labels

Cellular phone

Plastic trash bags

Sharpie

Ballpoint pen

First aid kit

SAMPLE CONTAINERS

Sample containers, which will be provided by thalgiical laboratory, and the
preservative for each analyte are listed in Table 1

Table 1. Sample Containers and Preservatives

Analyte Container Preservative

Nitrate / Nitrite / Tot. Phosphorous |/ 1 — 8 oz wide mouth glass bottl€ool to 4C
Ammonia / TKN / Total Organic

Carbon

Total Metals 1 — 4 oz wide mouth glass bott@ool to £4C
Volatile Organics 1 — 4 oz wide mouth glass bottool to £C
Semivolatile Organics 1 — 4 oz wide mouth glass$l®otCool to 4C
Others Analytes Check with lab Cool 144

Always carry extra containers, as there are timesnithey are swept into the river, or
when an emergency arises.

SAMPLING PROCEDURES

In order to generate sufficient sample volume faalgses, composite samples are
collected from all sampling locations unless theylzeing analyzed for VOCs.
Composite samples estimate the average concentitmmntaminants for each
individual grab sample that make up the composite.

1) GlovesMUST be worn at all times while sampling, and changetsvben sample
locations. This is not only for your protectiomtho reduce the possibility of
cross-contaminating the sample, and to ensurentbgrity of the results.
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Rinse all sampling equipment with site water betaieng the first sediment
sample.

Samples should be collected with a disposable sadtistoop or a stainless steel
spoon. Each sub sample should be taken from wmbdexi sediment at the site.
Avoid disturbing sediments by walking on the sApproach sites from
downstream to avoid suspending sediment into thenealumn over the site.

Using the clean sampling spoon or scoop, collectigh sediment to fill the VOC
containers (if required) and place the sample diréato the containers. Ensure
that there is no head space or voids in the boéfere sealing.

Using the sampling spoon or scoop, collect enoeglmsent to fill all of the
remaining sample containers. Place each sub santpla single mixing bowl
(made of suitable material), remove any large dbjsach as sticks, leaves or
stone and stir thoroughly with a spoon to homogeniz

After homogenization is complete, place the samiplése sample jars using the
sampling spoon or scoop. Fill the sample jars cetep}.

After filling the bottles dry them off, and compiethe laboratory supplied labels
and label the bottles.

Record all site information in a field notebookaor the field data sheets before
leaving site. Information usually includes: fiel&easurements, time and date,
persons collecting samples, and any general olismmgaKeep records of all
samples, how they were labeled and any blanksrdrals that are submitted for
analysis.

Sample bottles and samples should be kept in &thdecure location at all times
in order to ensure chain of custody.

Field Chemistry Measurements

Select the meter (or meters) to be used to cdildddtmeasurements. Meters should be
properly calibrated before use.

Individual Meters

1)

2)

Orion pH and temperature meter: move the platgve to uncover the hole in
the probe. Allow it to “breathe” for a moment. gRace the plastic sleeve and
place the probe in the sample. Record the pH emgérature when meter reads
“ready”.

Conductivity: place the probe in the sample and fea a stable reading. Record
the reading.
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3) Dissolved oxygen: place the D.O. probe into thapga. Wait for a stable
reading, and record.
Multimeter
1) Place the probe into the river and wait for thelnegs to stabilize. Record the
readings on the field sample sheet.

Oil and grease: this is a visual observatiomolsheen is noted, indicate on the sample
sheet. If sheen is present, collect a samplear{3n40 ml glass septum bottles as
described above and take to STL for analysis o&lM@étroleum Hydrocarbons.

FIELD FORMS

Electronic copies of the Denver Wastewater Manageinaboratory Field / Chain of
Custody Forms are available to all samplers. Wiassible, it is preferable to complete
as much information as possible on the forms bdé&aeing the office. This will prevent
transcription errors when the data is enteredtimadatabase. Blank extra forms should
always be taken in case they are needed. Completifield forms is discussed in DEQ
Procedure ST-004Jsing Field Forms

QUALITY CONTROL
Basic Quality Control Measures

Sediment samples should be collected from referencentrol sites first
whenever possible to reduce the chances of cragsiomnation from other sites.
All samples should be handled identically, inclgirsing the same sampling
equipment, stirring times, etc.

When collecting samples for chemical tests, tak@@miate measures to prevent
cross-contamination from other sources.

Replicate Samples

Laboratory precision is checked by the collectiod analysis of replicate samples.
Replicate samples must be taken once a month oy 2@esamples, which ever is more
frequent. Replicate samples should be submittetheosame analyses as the sample
they are associated with. Replicate samples aigraesi a sample location in the field
that is similar to the actual sample location. Bke®and replicate samples should be
collected in a large container, mixed and thenstiemed to the sample bottles. After
receipt of the sample results, the sample locas@orrected to the actual sample
location followed by an (R).

Split Samples

Laboratory accuracy is checked by submitting spid double blind samples to the
laboratories. Split samples should be collectddat once a year and should be
submitted to all available laboratories for the samnalyses.
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SAFETY PROCEDURES

Crossing or entering the river can be dangeroesetare areas where the flow rate of the
river is high and where hidden obstacles exisibs€ing or entering the river to any depth
greater than waist height for instream samplingdl simly be done with two people
present. Samplers should remain aware of riveditions at all times; during spring
runoff and after storm events high flow rates meguit in hazardous conditions.
Samplers should be prepared to encounter hiddelerwater tripping hazards such as
rocks and construction debris. If samplers judgsddions to be too dangerous,
sampling should be conducted on another day. @astiould always be practiced when
entry is made into the river.

All sampling and handling of sample containersrastempling should be conducted
wearing nitrile gloves to prevent potential exp@star contaminants or pathogens in the
surface water.
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PROCEDURE FOR USING FIELD FORMS
SCOPE AND APPLICATION

This procedure covers the use of DEQ “Lake FieldeSh DEQ “Water Quality
Field/Laboratory Form”, and chain of custody foramal is applicable to the collection of any
sample lake samples including sediment, wateraaycdther samples. This procedure may be
varied or changed as required, depending uportaitditions, equipment limitations or
limitations imposed by the procedure.

Always carry extra field forms in case of emergenci
DEQ “Lake Field Sheet”

Header Portion

The Lake Field Sheet (LFS) is meant to serve addnd long term record of the sample
effort. Noeteworthy weather and inflow/outflow ammation should be noted in the header
portion.

Site Portion

Site information includes depth, time samples atkected, field measurements, and listing of
analytes collected for later analyses. The deptvh&ch aqueous samples were collected should
also be noted in this section.

Notes

Observations on lake condition including water wodustatus and algae/vegetation conditions
should be noted here. Other useful informatiorstonmarizing general lake conditions
including wildlife use, riparian zone condition,caweather should also be included in this
section. Details on sampling can also be incluslezh as exceptions from routine protocol,
broken equipment, suggestions for management caoted for later reference.

Temperature/Dissolved Oxygen Profile

Record temperature/dissolved oxygen profiles (TdPjhe mid site in the primary portion of
this section. Abbreviated TDPs for other sites @iao be recorded, but preference should be
given to the mid-site to assure that the infornratgoavailable for entry into the DEQ Lake
database.

Lake Diagram

Record sample site locations, depths (when coligctand other unique aspects that will help
with understanding of the sample event at a ladéz.d
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Field Form (Denver Wastewater Management LaboratoryChain of Custody Form)

An electronic version of the Field Form is availabb all samplers. After determining which
sampling locations are to be sampled, samplersrareuraged to complete as much of the field
form as possible electronically before leavingtfoe field. Completing Field Forms before
leaving for the field helps to prevent transcripterrors. Fields which can be completed before
leaving the office include:

Stream

Location (site)

Type of Sample

Date Collected

Collected By

Meter (calib)

Laboratory Analysis Requests (use a check or Xdaate analyses ordered)
Check if Collected/Lab

Chain of Custody (Date)

A field form must be completed at any location veheampling is attempted, even if the location
cannot be sampled or samples are not being anabyzttw Wastewater Management Division
Laboratories.

Under the heading of stream, enter SP for SoutiteRI&C for Cherry Creek, WC for Westerly
Creek, SC for Sand Creek. For the other tribusaeater the tributary name.

If samples are being delivered to the Wastewaterdgdament Laboratory, sign the Field Form
and deliver, along with the samples to the lab. nbbleave samples until personnel from the
laboratory have checked in the samples and sidreedhain of custody at the bottom of the

page.
An example of a completed Field Form is includedha&ttachment 1.
Contract Laboratory Chain of Custody Forms

An example of the contract laboratory Chain of @dgtForm is shown in Attachment 1. The
required fields on the form are indicated in tha@aiment and should be completely filled out.
Critical information on the form includes the Caut/ Purchase Order / Quote Number, the

sample identification, matrix, preservatives, andlgsis fields.

After sampling is completed and the samples aneateld to the contract laboratory, the sampler
must sign the form. The time and date the sanpéze dropped at the lab should also be
recorded on the form and the person receivingdhgtes should also sign the form. Always
get a copy of the form from the person who recetliessamples.
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Follow Up Activities

Upon return to the office, the sampler is respdedilr updating the Sample Log with the date
and time samples were collected.
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PROCEDURE FOR USING THE SAMPLING VEHICLE SUPPLY CHE CKLIST
SCOPE AND APPLICATION

The sampling vehicle supply checklist is intende@rovide sampling team members with an
easy way to determine what sampling supplies atieartiruck and what supplies are needed.
Each sampler should check the most recent samgitiagklist to see if supplies are needed
before leaving the office for sampling. After sdimg, each sampler should complete the
checklist so the next sampling team will know ipplies of any sampling equipment are low.

Clean copies of the checklist are to be kept irsdrapling vehicle for samplers to use. After
completing the checklist, the checklist should bsted on the large cabinet in the DEQ.

A copy of the checklist is shown in Attachment 1.
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Initials

Attachment 1

Sampling Vehicle Supply Checklist



Date

Initials

Sampling Vehicle Supply Checklist

Sampling Supplies

Wastewater Bottles (1 L Poly)
TOC/DOC Bottles

BacT Bags

STL Bottles

Sampling Gloves (M)
Sampling Gloves (L)
Sampling Gloves (XL)

Acid Supply

Paper Towels

Remote Sampler

Zip Ties for Remote Sampler
Large Cooler

Zip Lock Baggies

Sampling Vehicle Supply Checklists
First Aid Kit

Eye Wash

Other

Other

Other Items to Check
Trash Container

Fuel Levels
Other

Notes (i.e. low, none, etc.)

Empty at WMD or WEWMOB if
needed
Fill up if less than ¥4 tank
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PROCEDURE FOR COLLECTING QUALITY CONTROL SAMPLES
SCOPE AND APPLICATION

This procedure is applicable to the collectionegdlicate (duplicate) split, and double blind
samples and field and equipment rinsate blanks stweams and rivers. This procedure may be
varied or changed as required, depending upormraitditions, equipment limitations or
limitations imposed by the procedure.

Basic requirements for preparation for samplinkisteof equipment needs, and sample
containers are described in the following DEQ Pdoces:

ST-001 Surface Water Sampling Procedures

ST-002 Outfall Sampling Procedures

ST-003 Instream Sediment Sampling Procedures
Special requirements for each type of quality cidrdample are described below.

SAMPLING PROCEDURES

Note: GloveMUST be worn at all times while sampling, and changetiveen sample
locations. This is not only for your protectiomtho reduce the possibility of contaminating the
sample and to ensure the integrity of the results.

Replicate / Split Samples

Replicate and split samples are collected at smldotcations to provide estimate of the sampling
and analytical precision. A sample is a replichiieis collected at the same location, date, and
time as another sample and submitted to the samoeakory identified differently for replicate
analysis. A sample is a split if it is collectedlz¢ same location, date, and time, but submitied t
a different laboratory for analysis.

Special Requirements
Decontaminated container of sufficient size tbeflough sample containers for two
samples.

Replicate samples should be collected once evesaliples and split samples are collected
either on special request, or if there is reasdreteve that results from a contract laboratogy ar
incorrect.

1) Using the sharpie, label all containers to be stiiechio the Denver Wastewater
Management Laboratory on the side of the bottlé wWie location, date, and type of
preservative. Example: S-111-E (location), 03/1fate), HSO, (preservative). If
samples are to be submitted to a contract labgratoe contract laboratory labels should
be completed. The labels will be placed on thdraghlaboratory bottles after they have
been filled and dried off.
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2) Approach the sampling location from downstreamvimic stirring up the sediment. If at
all possible, try to obtain a sample directly frdme river using the large, decontaminated
sample container. Rinse the bottle with wateeast once before filling. If directly
filling the bottle is not possible due to locationsafety, attach the bottle to the remote
sampler using a zip tie and attempt to fill thetleotNote: This method cannot be used
for collecting organics (VOA, TOC) samples. VOAdanOC replicates should be
collected directly from the river.

3) Sample bottles and samples should be kept in @thdecure location at all times in
order to ensure chain of custody.

Samples to be delivered to Denver Wastewater Managent for analysis:

Transfer the sample from the large decontaminatéitel to the sample bottles as described
below. If the bottle is not large enough to fill@f the sample bottles, fill the bottles required
for the same analysis for (i.e. one for the sampld one for the replicate) before filling the
bottles for the next set of analytes.

a) Fecal coliformE.coli- Tear the top from the whirlpak bags. Fill eaelyto the
mark. Seal the bags by grabbing both sides dfi¢iseand twirling the bag. Make
sure there is a head space after closing the bag.

b) TOC (total organic carbor)Completely fill the glass vials. Place thedid the vial
and carefully screw on the lid so there is littteno head space.

c) DOC (dissolved organic carbonRinse one of the 60 mL syringes with surfaceewat
or effluent. Collect a sample in the syringe. a&tt a syringe tip filter to the end of
the syringe and rinse the filter with a small amoafrwater from the syringe.
Completely fill the glass vial with filtered watePlace the lid on the vial and
carefully screw on the lid so there is little orm@ad space.

d) Alkalinity, hardness, nitrate-nitrite(1) 1 liter plastic, unpreserved. Fill to shaedd
No preservative.

e) Ammonia, TKN- (1) 1 liter plastic, fill to shoulder and addoapximately 17 drops
of H,SO,.

At assigned locations: Samples to be delivered the contract laboratory for analysis:

f) Total and potentially dissolved metal®o not rinse container if it contains HNO
Carefully add sample to bottle to avoid splasheRinlly dissolved metals must be
delivered to the lab within 48 hours.

g) Dissolved metals Collect a sample in a large glass bottle fdrdtion. Filter the
sample in accordance with EQD sampling procedufe)&, Procedure for Field
Filtration of Water Samples. Fill the dissolvedtaie container with sample. Do not
overfill the bottle.
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h) VOCs- Must be taken directly from the water streanil @ three containers until
the water “domes”, and carefully replace the lidsirn the bottles upside down and
firmly tap the bottles against you palm. If bulsbteevelop, remove the lid and add
more sample to the lid. Gently drop the water thecontainer. Replace the lid and
repeat the tapping procedure until there are nblestpresent. Do not dump water
out of and refill the bottle. All three bottlesearequired to be filled for the purpose of
repeating the analysis if necessary.

i) Other analytes Fill the laboratory supplied bottles with sampléthe sample bottle
contains preservative do not overfill the bottle.

Field Chemistry Measurements

Fictitious field measurements should be enteretherform for the replicate sample. The
entered measurements should be similar, but natlgxhe same as the field measurements.
These measurements will be replaced with the aateakurements once the results are returned
from the laboratory.

FIELD FORMS

Electronic copies of the Denver Wastewater Manageinaboratory Field / Chain of Custody
Forms are available to all samplers. When posgithie preferable to complete as much
information as possible on the forms before leaviregoffice. This will prevent transcription
errors when the data is entered into the databBlsak extra forms should always be taken in
case they are needed. Completion of field forntkssussed in DEQ Procedure ST-004ing
Field Forms A fictitious sample location should be entenei ithe form for the replicate. The
sample location will be replaced with the actuahliion after the data is received from the
laboratory.

Double Blind Samples

Double blind samples are used to check the accuftye analytical methods specified and to
assess the performance of contract laboratories.

Special Requirements
Laboratory prepared, spiked sample

Double blind samples are sent to the laboratoryarrte/o times a year at the discretion of the
sampling team lead. Double blind samples are peepand certified by a vendor in the contract
laboratory’s sample containers. A fictitious saenlaication should be selected and samples
should be labeled in accordance with contract ktiooy requirements and submitted to the
laboratory as a regular sample. Field forms shbelgrepared as if the sample were a regular
sample with fictitious field readings entered exdbat no reading should be entered in the
specific conductivity. These readings will be remd from the field form when the analytical
results are received from the laboratory.
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Field Blanks

Field blanks are used to assess the presenceashaktontaminants that may have been
introduced into the samples during sampling.

Special Requirements
Approximately one gallon of deionized water

Field blanks are collected at a minimum once a.y&&ld blanks are prepared in the field by
pouring deionized water into laboratory suppliechgke containers. A fictitious sample location
should be selected and samples should be labebrtordance with contract laboratory
requirements and submitted to the laboratory &galar sample. Field forms should be
prepared as if the sample were a regular samplefigtitious field readings entered except that
no reading should be entered in the specific comdtyc These readings will be removed from
the field form when the analytical results are ree@ from the laboratory.

Equipment Rinsate Blanks
Equipment rinsate blanks are used to assess th@acleof practices to prevent cross-
contamination between sampling locations and sasndd=Q only uses equipment field blanks

for the sediment part of the stream sampling progra

Special Requirements
Approximately one gallon of deionized water

Equipment rinsate blanks are collected once eversa2nples. Equipment rinsate blanks are
prepared in the field by pouring deionized waté¢o ithe decontaminated sampling equipment
and then transferring it to laboratory supplied gentontainers. A fictitious sample location
should be selected and samples should be labebrtordance with contract laboratory
requirements and submitted to the laboratory &galar sample. Field forms should be
prepared as if the sample were a regular samplefigtitious field readings entered except that
no reading should be entered in the specific comdtyc These readings will be removed from
the field form when the analytical results are ree@ from the laboratory.

Trip Blanks
Trip blanks are used to ensure that organic comiatioin is not introduced into VOC samples

while the sample bottles are in transit to and ftbemsampling location. Because DEQ collects
so few VOC samples, trip blanks are not used asopatream sampling.

Rev. 0
26-Jan-06



Procedure for Collecting QC Samples
ST-006
Page 6 of 6

QUALITY CONTROL SAMPLE NAMING CONVENTIONS
Replicate / Split Samples

After analytical results are received from the Iabory, replicate samples should be renamed
after the sampling location at which they wereextid. The sample name should be followed
by “(R)”. For example, a replicate collected atdNgould be named N14(R). Split samples
should also be renamed after the sampling locaiavhich they were collected. The sample
name should be followed by “(S)”. For examplephbt sample collected at N14 would be
named N14(S).

The results of replicate and split sample analgbesild be entered into the Watershed Database.
Double Blind Samples / Field Blanks / Equipment Risate Blanks

Double blind samples, field blanks, and equipmargate blanks may keep the name assigned in
the field, however; after receipt of the analyticzdults, the sample name should be modified to
include a “(DB)”, “(FB)", or “(RB)” after the samplname. For example a double blind sample
named CE-512-S would be renamed to CE-512-S(DBlewhe field blank would be CE-512-
S(FB) and the equipment rinsate blank would be CES(RB).

The results of analyses on double blind samplekl blanks, and equipment rinsate blanks
should be entered into the Watershed Database.

Trip Blanks
If trip blanks are used, they will be assignedraa identification number by the contract

laboratory. The laboratory assigned sample ideatibn number may be used to identify the
sample, however; trip blank results should notritered in the database.
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SAMPLING PROCEDURES — METER CALIBRATION

SCOPE AND APPLICATION

This procedure is applicable to the calibratiofi@fi meters for the sampling of surface waters
(streams, lakes, outfalls) with some applicatiogrmund water. These procedures may vary
dependant on meter alterations and new informaswnered from outside technical assistance.
The written procedures will be reviewed annuallyrieeded updates.

BACKGROUND

Field meters shall be calibrated prior to samp&agh day. The procedures for calibration along
with the QA/QC field instrument logbook are in thb. The logbook must be filled out
completely upon each calibration. It will be tesponsibility of the person using each
instrument to ensure proper calibration, and ndhfyproject manager if there is a problem.

A summary of functional meters and their statusufe® is provided iffable 1

Table L Summary of water quality field meters in the
DEH-DEQ Water Quality Lab

Meter Purchase date Status

Multimeter

YS-556 | August 2004 | !
Dissolved Oxygen

YS-55 (A) November 2003 2

YS-55 (B) Before June 1999 °3

YS-55 (C) Before June 1996  dry storage
pH

YSI pH10( November 2003 2

Orion 230/ Before June 1999 °3
Conductivity

YS-30 | November 2003 | 2

Manuals for each of the meters can be found idikleabinet in the DEH-DEQ Lab.

Calibration instructions for each meter are inchldethe Field Equipment QA/QC Book located
near the meters. The remainder of this sectiohimalude calibration procedures for each meter
listed in Table 1.
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METER ORIENTATION & CALIBRATION

Multimeter

® YSI-556

General Maneuvering

-The Escapebutton will reverse steps and allow for toggliregeeen menus;
-The arrows will move the cursor up or down throtiglea menus;

-The enter buttorréturn arrow) will make selections and accept calibrations;

Calibration

1) Prior to calibration, you will need to make surattthe
“DOsat%” and theé'Ph mv” parameters from tH&eport setup”window (which is selected
from the main menu) are active;

2) Press thescapdo access the Main Menu;

3) Select‘Calibration” and presgnter,

4) Calibrations can be preformed in any order, salestred parameter for calibration and press
enter, it may be logistically useful to calibrate D.@sf after the meter has warmed up for
10-15 minutes;

5) Rinse all probes with tap and thathorough D.I. water rinse (squirt bottle) followed with a
gentleshake dry between standards.

Dissolved Oxygen

1) Toggle (withescapebutton) to Calibration menu;

2) Rinse calibration/storage container widii. water (2X);

3) Add 3mm of D.I. water to container or saturate gmrset probe in container [DO NOT
SCREW CUP ONTO PROBE BEYOND FIRST THREAD, THERE MUBE A VENT
TO ALLOW ACCURATE CALIBRATION OF D.O. PROBE];

4) From calibration menu, sele®O 2mil PE (Blue)”; select'DO%” , presenter,

5) When asked for barometric pressure, enter the dedesalue 0of630”, and presenter,

6) Allow 10-15 MINUTES for cup to become saturated after having screweleponto the
first thread;

7) When the D.0O.% and temperature values do not chianggproximately 30 seconds, press
enter,

8) Record temp, barometer setting, DO%, and DO mg/tadibration form;

- - -Toggle back to calibration menu with escapettaun- - -
- - -Rinse probes with DI water, gently shake dry-

Conductivity

1) Place rinsed probe into conductivity calibratstandard (1418/cm) from cabinet;

2) From calibration menu selécionductivity” ; then selectspecific conductivity™

3) When asked for value of standard, enter stanokirdy used (typicall{.413"'mS/cm, value
may already be displayed) and ptishter”

4) Allow the temperature and conductivity valuestabilize for 30-60 seconds; after it appears
to be stabilized, pustenter”;

5) Record time, temperature, and conductivity stat@alibrated to on the calibration form.
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- - -Toggle back to calibration menu with escapettaun- - -
- - -Rinse probes with tap then DI water, gentlyadte dry- - -

pH

1) Place rinsed probes into pH 7 buffer;

2) Allow temperature to stabilize, observe and noleea

3) Push escape to get to calibrate screen; sglett; select2 point”;

4) When asked for standard value, if the temperatag ¥21°C, enter.02, if the temperature
is 21-23°C, enter.0], if the temperature was>23°C, enfe@, [the temperature of standards
in the lab is typically 21.5-23°C]; presster,

5) Stir solution and allow pH and temperature to ditadfor at least on minute, when values
appear stable, presster,

6) Record standard reading, temperature, and pH/noaloration form;

7) Pushescapédo get to second buffer value request;

8) Enter the standard solution depending on temperatuthe standard: if temp is <21°C enter
10.06 if temp is 21-23°C entel0.04 if the temp is >23°C, entd0.01 pressenter,

9) Stir solution and allow pH and temperature to siadfor at least one minute, when values
appear stable, presster,

10) Record standard reading, temperature, and pH/noalioration form; calculate mv-span;

11)If the span is within the acceptable range (165),180 calibration is complete; if span is
outside of the acceptable range, repeat pH caliorat

12)If unable to calibrate to within range, use backtpmeter until further maintenance actions
(as outline in YSI-556 manual and consultationwisl technical assistance) can be taken.

UPON COMPLETION OF CALIBRATION, RINSE THE PROBES AN D CAREFULLY
SCREW ON PROTECTIVE GUARD (DO NOT CROSS-THREAD)

Place probe with protective guard in modified cergybottle with saturated sponge in the
bottom. For ease of readout, it is suggested thatgggle to the main menu (pusscapég and
then selectSystem setup’and pustenter. SelectDOsat%” and pustenter, then select
“pHmMv” and puslenter. This will leave only the values you need to relco the field on the
main display.

Dissolved Oxygen Meters
YSI-55 (A)
YSI-55 (B)
YSI-55 (C)

Dissolved oxygen (D.O.) calibration must be donanrenvironment with a known oxygen
content. Since the amount of oxygen in the atmagpiseknown, it makes an excellent
environment for calibration (at 100% relative huityid The calibration/storage chamber
contains a moist sponge to create a 100% waterasatair environment.
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Before Calibration

To accurately calibrate the YSI Model 55, you wided to know the following information:
The approximate altitude of the region in which ywa located.
The approximate salinity of the water you will beabyzing. Fresh water has a salinity of
approximately zero. Sea water has a salinity pf@aamately 35 parts per thousand (ppt).
The approximate salinity in the Denver streamslakes has been estimated at 4.9ppt.

Calibration

1) Ensure that the sponge inside the instrument’®idlon chamber is wet. Insert the probe
into the calibration chamber;

2) Turn the instrument on by pressing BB/OFF button on the front of the instrument. Wait
for the D.O. and temperature readings to stabflizseally 15 minutes is required after
turning on the instrument);

3) To enter the calibration menu, use two fingersrasg and release both tH® ARROWand
DOWN ARROWkeys at the same time;

4) The LCD will prompt you to enter the local altitusrehundreds of feet. Use the arrow keys
to increase or decrease the altitude (i.e., ergehie number 12 here indicates 1200 feet);

5) When the proper altitude appears on the LCBspthéENTER key. “CAL” should now be
displayed in the lower left of the window and thes&uration calibration value should be
displayed in the lower right of the display witletburrent D.O. reading (in % saturation) on
the main display;

6) Allow the D.O. reading (large display) to stabilizeen press thENTER button;

7) The LCD will now prompt you to enter the approxieaslinity of the water you are about to
analyze. Enter 4.9 parts per thousand (PPT) fonBresurface waters (will need to
determine what is adequate for exceptions suchamdwater, wetlands, etc). Use the arrow
keys to increase or decrease the salinity setéifigen the correct salinity appears on the
LCD, press thé&nter key. The instrument will now return to normal ogien.

Once the calibration process is complete, the ke which will remain operational are the
MODE key, theLIGHT key and th@®ON/OFF key. You can move back and forth from reading
the D.O. in the mg/L mode or the % air saturatiasdmby pressing thdODE key. If you are
working in a dark area and have difficulty readihg LCD, press and hold théGHT key to
activate the back-light of the YSI Model 55. TB&I/OFF key turns the instrument on or off.

For best results:

- Each time the Model 55 is turned off, re-calibda¢fore taking measurements;
Calibrate at a temperature within £10°C of the dartgmperature;
IF THE METER IS INADVERTANTLY TURNED OFF BETWEEN SA MPLING
LOCATIONS, ALLOW 10-15 MINUTES FOR IT TO STABILIZE BEFORE
TAKING FURTHER READINGS .
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pH Meters
YSI pH100

Buffer Table Select
This unit is set to be calibrated with 7.01 and4Gsu. If desired, refer to the Manufacturer’s
Manual to change this setting.

Calibration

1)
2)

3)

4)

5)

Rinse probe in tap and then DI water, shake, aackeph pH-7 buffer;

Turn the unit on, assure that the pH electrodeth@d\TC/Temp probe are properly attached
to the meter!ATC” displays, presMODE until “pH” displays. Autolock may be on or off
as desired (presdea./Eff.” To toggle between Autolock on or off);

AUTOLOCK ON with the pH and ATC/temp probes properly conngé¢#eTC readout
bottom left and pH readout in main portion of wimgpstir probe gingerly, keep off bottom
of bottle, allow temperature readings to stabiltben pres§sSTAND” to calibrate. [If
AUTOLOCKIs off, the first point has been calibrated. AWTOLOCK s on,“WAIT”

flashes until the unit detects a stable reading.:eQhe unit calibrates the first point,
“STAND” displays steadily, artELOPE” flashes. Record temperature and pH readings for
the first buffer in the log book;

[NOTE: If no temperature probe is connected adjust timpégature reading to that of the
first buffer using the or keys (0.0 to 60°CBEFORE pressingSTAND” .]

Rinse the pH and ATC/Temp probes in distilled wateen place into the second buffer
solution (typically 10.04). Stir gingerly, keep peoff bottle bottom, allow temperature
readings to stabilize, then pré§t.OPE” to calibrate. [IFAUTOLOCK s off, the second
point has been calibrated.] AUTOLOCK s on,“WAIT” flashes until the unit detects a
stable reading. Once the unit calibrates the sepomt, boti'STAND” and“SLOPE”
display steadily. Record temperature and pH regdior the second buffer in the log book;

[NOTE: If no temperature probe is connected adjust th@éeature reading to that of the
first buffer using the or keys (0.0 to 60°CBEFORE pressing'SLOPE” ]

The unit calculates and compensates for the pHretie slope deviation corresponding to
the values of the two calibration buffers. Thetumnow dual-point calibrated and ready for
measurements. After calibration, press and hvlBA./EFF.” for about 5 seconds to
display the new electrode efficiency; record thatue in the log book.

Orion 230A

Power Up

1)

2)
3)

4)

Attach the shorting plug to the connector on toghefmeter. The shorting plug is the black
plastic plug that doeasot have a wire coming out of the top;

Press thePOWER” key to turn the meter on (pregssimmediately);

The meter will do a self test, and various coddkappear on the screen. After about 2
seconds, if the battery indicator remains on, @pthae battery;

Press thePOWER” key to turn the meter off;
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5) Press thePOWER” key and quickly press th&/ES” key to start the self test. The meter
automatically performs diagnostic self tests. Wadlte display screen. After code 7, a zero
appears on the screen. Quickly press each ofetye dn the keypadAll keys must be
pressed within 10 seconds

6) After the keypad test, the meter will automaticalhut off;

7) If the meter displays an error code, (indicatedBYyfollowed by a number), determine the
issue from the manufacturer’s manual or see thegrmanager;

8) You are now ready for theHECKOUT Procedure.

Checkout

Note: To change a value, press one of the scrgke, ). The first digit will flash, continue
scrolling until the first digit equals the correealue, then pres¥ES. The second digit will flash.
Scroll to the correct value, then presgES”. Continue on for each digit.

1) After the self check on the previous page is cotepleress the OWERKkey to turn the
meter back on;

2) Press theMEASURE” key. The main display should read a steady Z2@0Q2. If it does,
turn the page and proceed to 8ieTUP menu;

3) If the display does not read 7.00, + 0.02, folldeps 3a. through 3c;
(a) PressCAL”. When the display flashes, pre¥ES”;
(b) PressMEASURE. The main display should read 100.0, with the leggbB in the lower
display. If so, pressYES”, turn the page and proceed to 8teTUP menu,;
(c) If not, scroll until the display reads 1000emn pressYES”. The meter advances to
MEASURE, and the display should now read a steady 7.Q002;

4) Turn the page and proceed to SieTUP menu.

Setup(This does not need to be done on a daily basig,tomeset meter defaults)

To enter theSETUP menu, pres&™, thensetup. As each of the numerical codes appears, there
will be a flashing display to the left of the numbie will either readON or OFF. To accept the
display, pres¥ES. To change the display, press either scroll key.

Display Number Desired Status

1-1 ON

1-2 ON

1-3 OFF

1-4 PressYES'
2-1 PressYES'
3-1 PressYES
3-2 PressYES

Now you are done with ti@ETUP menu. Disconnect the shorting plug (the black plityout
the wire) and connect the electrode plug.
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Calibration

1)
2)

3)
4)
5)

6)

7)

Make sure the electrode is connected to the mé&hnose the 7.00 and the 10.00 buffer;

If probe is a refillable version with fill hole, pthe plastic sleeve on the electrode back to
expose the fill hole briefly. Do this prior to eagteasurement;

Rinse the electrode;

Place the electrode in the 7.00 buffer, stir gently

Press CAL”. CALIBRATION is now displayed above the main readout Rtds displayed
in the lower field. When the electrode is stalihe, teady prompt will be displayed and the
value for the buffer is displayed. Record thateal PressYES”. The display will remain
frozen for two seconds, th&?2 will be displayed in the lower field, indicatinge meter is
ready for the second buffer;

Rinse the electrode (tap and DI) and place it enstacond buffer (10.00). Wait for a stable
pH display and record that value. Pres&S”. The electrode slope will now be displayed.
SLP appears in the lower field while the actuat®tale slope (in percent) appears in the
main field. This value should be between 92-10R&cord that value.

Calibration is complete. To take a measurementthmyplastic sleeve on the electrode back
from the fill hole. PressPOWER”, then ‘MEASURE”. When the display readREADY,
HOLD, record the pH and temperature directly from tispldy.

Conductivity Meters

YSI-30

Before Calibration

Note: System calibration is rarely required becaatéhe factory calibration of the YSI Model
30. However, from time to time it is wise to chéeksystem calibration and make adjustments
when necessary.

To accurately calibrate the YSI Model 30, it is mnfant to remember the following:

1)

2)
3)

4)

Always use clean, properly stored, NIST traceableatibrator solutions. When filling a
calibration container make certain that the le¥eladibrant buffer is high enough in the
container to cover the entire conductivity cell;

Rinse the probe with DI water (and shake dry) betwehanges of calibration solutions;
During calibration, allow the probe time to stateliwith regard to temperature
(approximately 60 seconds) before proceeding viighcalibration proces$he readings
after calibration are only as good as the calibratn itself.

Perform sensor calibration at a temperature ag ¢@&5°C as possible. This will minimize
any temperature compensation error.

Calibration

1)

2)
3)

4)

Rinse and place probe in calibration standard ¢glpi 1,4131S/cm); assure that there is
enough solution to cover the oval shaped hold ersitie of the probe;
Turn the instrument on and allow it to completesidf test procedure;
Do not rest the probe on the bottom of the contatseispend it above the bottom at least %4
inch;
Press MODE” key until the instrument is reading specific coctdmce {C should be
blinking );
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5) Allow at least 60 seconds for the temperature reath become stable;

6) Move the probe vigorously from side to side toalilgle any air bubbles from the electrodes;

7) Press and release both the ARROW(* ") and DOWN ARROW(* ") keys at the same
time. TheCAL symbol will appear at the bottom left of the digpla indicate that the
instrument is now in Calibration mode.

8) Use theUP ARROWor DOWN ARROWkey to adjust the reading on the display until it
matches the value of the calibration solution ymiwsing;

9) Once the display reads the exact value of the redildn solution being used (the instrument
will make the appropriate compensation for tempeeavariation from 25°C), press the
“ENTER” key. The wordSAVE” will flash across the display for a second indicathat
the calibration has been accepted.

Note: If the up or down arrow keys are not pressedng the calibration process, the “SAVE”
message will not be displayed since the calibratialue has not changed. If an error occurs
during calibration, see Section 9, Troubleshooting.
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Sampling Procedures — Post Sampling Meter Care

Y SI 556 multimeter
-remove probe guard
-rinse probe components initially with tap and thieoroughly with DI water,
inspect for damage
-remove and rinse sponge from long term storageowsT with tap and then DI
water, and put it back in the storage container
-add DI water to the level of the sponge, guaratiiaesponge is saturated
-screw storage container onto prob€ NOT over tighten, just make it snug
-remove sponge from field storage container, rgs@Enge and container in tap
water and allow todry (sponge outside of the frddtainer)

YSI pH10Q
-rinse probe thoroughly and place in storage smiupH4 buffer) making sure
that the bulb is submersed in the solution
-probe must be stored in probe storage solution gvH 4 buffer

Y SI-30 Conductivity
-rinse probe and storage container thoroughly
-place meter in a position that allows excess matérain from storage chamber
-allow probe to air dry (do not dry with paper i)
-after chamber and probe are dry, place probe ibackamber
-probe must be stored in DRY conditions

YSI-55 DQ
-rinse probe, chamber, and chamber sponge (take)itvith tap and then
thoroughly with DI water;
-put sponge back in chamber, rinse chamber (yitimge in place) with DI water,
drain excess water (do not have to get all of it)
-place probe in storage chamber immediately
-probe must be stored in MOIST conditions

Orion 230A pH
-rinse probe thoroughly and place in storage gmiymaking sure that the probe
is submersed in the solution
-if probe is a refillable model, make sure breath@e is covered
-probe must be stored in KCI probe storage solution

Orion 130 Conductivity
-rinse probe thoroughly with tap and then DI waied allow to air dry
-no storage chamber or solution is necessary

Rev. 1
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PROCEDURE FOR FIELD FILTRATION OF WATER SAMPLES
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Field Filtration of Water Samples
WQ-003
Page 2 of 5

PROCEDURE FOR FIELD FILTRATION OF WATER SAMPLES
SCOPE AND APPLICATION
This procedure describes the requirements for fik&ting of water samples. This procedure
may be varied or changed as required depending sif@nonditions, equipment limitations, or

other unforeseen obstacles or developments.

Basic requirements for preparation for samplingdascribed in the following DEQ
Procedures:

ST-001 Surface Water Sampling Procedures
ST-002 Outfall Sampling Procedures
LK-001 Sampling Procedures - Lakes

More detailed requirements for field filtration atescribed below.

PREPARATION

While there are many particular requirements feldffiltration, careful attention to preparation
and render this to be a straight-forward and prattperation. Refer to Tables 1through 3 for

field filtration equipment needs.

Table 1. Equipment Checklist

Iltem

Pump

Pump Hardware (peristaltic portion)
Tubing (see Table 2)

Filter (0.45 micron)

12V-Lighter Adapter-Cord
12V-Connector/Adapter-Clamps (to truck battery)
D.I. Water (at least 1 gal)
Squirt Bottle (D.l. water)

Nitrile Gloves

Collection Bottles
Other

Rev. 1
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Table 2. Tubing Options®

Field Filtration of Water Samples

WQ-003
Page 3 of 5

Catalog # Inner Diameter (inches) Wall Thickness (inches)

6411-13 0.03% 0.002 0.064% 0.002

6411-14 0.063 0.002 0.064% 0.002

6411-15 0.192 0.002 0.095% 0.002

6411-16 0.125 0.002 0.064% 0.002

6411-17 0.25@ 0.002 0.0645 0.002

6411-18 0.313 0.002 0.064% 0.002
Notes:
1 From Masterflex Manual in Laboratory file cabinet
2 Cole-Parmer Catalog reference.

Table 3. Sample Containers
Analyte \ Container Preservative

Denver Wastewater Management Laboratory
Dissolved Organic Carbon | 1 -—40ml glass vials ,SEL
Contract Laboratory
Dissolved Metals 1 — 500 ml plastic bottle HYFO
Others Analytes Check with lab Check with lab
Notes:
1 All samples to be cooled t8@
2 Samples are collected in non-preserved bottldgtan filtered into preserved bottles or can have

the appropriate preservative added after filtration

Always carry extra containers to account for ur@péted sampling needs or events.
FILTERING PROCEDURES

A. Sample container and quantity

Samples for filtration must be collected with thmeopriate bottle and procedure as outlined in
LK-001, ST-002, or ST-003. Refer to ST-001 to deiae the appropriate sampling
containers. If the filtered sample is for dissaolveetals, the sample can be collected in a poly
or glass container. For metals analyses, the saogpitainer must be acid-washed. Collect
two times the target volume needed plus an extdanb@or tube flushing purposes. For
example, one 500ml sample will require 1.5 litefrthe original sample. An acid-washed 1
gallon poly container is adequate for 2-500 ml slasii.e., one routine sample and a
replicate).

B. Equipment Set-Up and Filtration Procedure

The filtration should be done in a location withnimal traffic, blowing material, or other
airborne materials that could potentially contarterthe sample. There should be no smoking

Rev. 1
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Field Filtration of Water Samples
WQ-003
Page 4 of 5

in the vicinity of the operation. The set up aifitlgtion will require two people with nitrile
gloves, one person designated as clean handshamdher as dirty hands.

1) Dirty hands connects the 12V battery connedtwothe truck battery (red on positive), plugs
in the 12V lighter-adapter cord and runslthe to the back of the truck where the
masterflex peristaltic pump has been setupstable position with plenty of work space
on either side of the pump;

2) Wearing clean nitrile gloves, set the tubingha peristaltic hardware with 1.5-2.0 feet of
free tubing on either end;

3) Clean hands should hold on to the ends ofuthimg) assuring that they are free and clear of
contact with dirty surfaces while dirty harusgls the tubing tight around the peristaltic
apparatus, puts the outside cover over thaedgudnd connects the entire apparatus to the
pump with the 4 mounting screwmg@er tight);

4) Dirty hands helps open the filter bag, cleandsatakes the filter from the bag and attaches
it to the discharge side of the tubing with #rrow pointing in the opposite direction of the
tubing;

5) Dirty hands places the intake end of the tuliing a sterile 500ml bottle filled with D.I.
water and flushes the tubing and filter wigipeoximately 250ml of water;

6) The target sample (sample to be filtered) sthbel mixed and approximately 200ml poured
into a sterile 500ml bottle (poly is fine faretals). Dirty hands puts the intake end of the
tubing into the target sample and flusheditteeand filter with approximately 200ml of
target sample;

7) Atfter flushing is complete, clean hands plaesdischarge end of the tubing/filter over the
pre-labeled and preserved (if appropriate)marottle, dirty hands places the intake end of
the tubing into the target sample source waerbegins filtration;

8) Continue filtration until the desired quanti$ycollected (to the shoulder if doing preserved
metal sample), cap the sample, and placeeicabler with ice.

Replicate or Split Sample
9) If areplicate or split sample is to be colésktfollow procedures as outlined above; at step
7, clean hands should have two pre-labeletlesaind one unlabeled sterile bottle;
10) Filtrated water should be discharged into thiakeled bottle, mixed, and poured into the
labeled bottles; continue this until bottitles are filled.

Additional Samples
11) If multiple samples are to be collected, chahgetubing and filter between samples
following procedures 2-8.

SAFETY PROCEDURES

The primary safety hazards involved with filtratimelude the risk of shock during setup and
acid spills related with sample preservatives. Wheoking up the 12V adaptor to the truck
battery, the employee should be wearing safetysgkaand gloves. The red handled clamp
should first be attached to the positive batterstpand the black handled clamp should then be
attached to the negative post. The lighter-adaptdrof the battery hook up must be kept clear
of contact with workers or other objects and watéer than the intended adaptor hookup. All
cords and patrticularly the attachment from thedvgthdapter to the DC cord for the pump
should be clear of water and trip hazards.

Rev. 1
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Field Filtration of Water Samples
WQ-003
Page 5 of 5

As with routine water sampling, great care mustaen when handling bottles with
preservative, typically concentrated acid (nitrisam working with metals). Gloves and safety
glasses should be worn while working with acidavoid skin burn and splash accidents in the
eyes. Eye wash (clean water) should be carridgideinruck to address this hazard.

Rev. 1
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Division of Environmental Quality
Monitoring and Posting Criteria for Bacteria in Streams and Lakes

Recreating in surface waters in Denver carriesibarit risk of exposure to contaminants, partidylar
bacteria, which may be present at levels that Binealth concern. As a result, the Denver Depantroé
Environmental Health’s Division of Environmental &ity (DEQ) has developed a monitoring and
posting strategy to alert recreational users dfterg conditions at high use recreational aredss T
document outlines DEQ’s bacteria monitoring andipgsstrategy for streams and lakes with high Isvel
of recreational activity. It also describes ciddor posting when health based action levelsaoeeded.

Sampling

Although none of the streams and lakes in Denwedasignated as natural swim beaches, DEQ employs
a modified format of the Colorado Department of lRuHealth and Environment’s Water Quality

Control Division (WQCD) standards for natural swimmareas (WQCD, 1998). DEQ utilizes the
standards for natural swim areas as guidance fopliag areas receiving heavy recreational use. The
standards include criteria for sampling locationd &tequency at natural swim areas. Specific
requirements of the regulation that DEQ followdinie:

Sampling must be conducted at least once a weékfalibw-up sampling required when health-
based criteria are exceeded;

Samples must be collected from areas of the grdadéiser load or activity, and;

Samples must be collected from within twelve incbiethe water’s surface.

At a minimum, DEQ conducts weekly monitoring of teta levels in high use areas from mid-May
through the end of September.

Data Evaluation

E. colimonitoring results are compared to two criterigele which have been established in WQCD
(1998):

A health advisory level at 235 CEW100 mL; and
A closure level at 576 CFU/ 100ml.

Re-sampling is required when values exceed thethadvisory level. If the follow-up sample exceeds
235 CFU / 100 mL or any single sample cont&insoli at levels greater than 576 CFU / 100 mL the
regulation requires immediate closure of the natwam area.

Signhage and Response Actions

DEQ currently does not close areas receiving heaereational use whda coliresults exceed the

closure level, but has posted signs warning udesater quality issues. DEQ currently has signsted

at two high use areas; Sloans Lake, and the Cordftuef the South Platte River and Cherry Creeke Th
signs contain an educational component and a piienaty message about general water quality and use
issues (the precautionary sign). The precautiosigry can be replaced with a sign warning thattiegs
water quality conditions may be harmful (the wagngign).

L“CFU” is colony forming units



Monitoring and Posting Criteria
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The precautionary message will be displayed om#ter quality signs at all times unless the coodgi
described below exist. The warning sign will beted when any one of the following conditions exist

o E. colilevels exceed 235 CFU / 100 mL at more then omgbag location;

o Follow-up sampling confirmg. colilevels exceed 235 CFU / 100 mL from one or more
sampling locations; or

0 E. colilevels exceed 576 CFU / 100 mL at one or more 8aghjmcations.

DEQ personnel will be responsible for changingdigmage.

References

WQCD (1998). State Board of Health Regulationgdhaing to Swimming Pools and Mineral Baths.
Water Quality Control Division, 5 CCR 1003-5, efiige April 30, 1998.
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Full Process

1. The laboratory data for the water quality programdelivered to DEH in 2 forms: 1) hard copy,
and, 2) electronic data download (EDD).

2. The hard copy of the data first undergoes datalaatin to the program QA Officer who creates a
data validation report.

3. The EDDs are uploaded to the G-drive by the Lake3teeams Project Manager.

4. The data validation report and hard-copy data paskéen delivered to the data entry person who:
a. Imports the EDD into the Access database, and
b. QA'’s the data imported against the hard-copy data.

Importing Procedure (performed by the data entry p@son)

1. Before an EDD can be imported, a record for ed¢he sample locations that is contained in the
data set must be created (or already exist) itdoess database. A record consists of the sample
location, date, and time. Importing can begin aiheeappropriate records have been created.

2. Double-click the ‘EvergreenData’ icon on
your desktop (G:\AccessDB\EPD) to get to this
form (to right):

3. Click the “IMPORT LAB FILE” button.

4. Browse to G:\AccessDB\EPD\ EAL EDDs for UploadB.

5. Select either the ‘Lakes’ or ‘Streams’ foldeheh choose the file you want to import and cliak th
‘Import’ button (to determine the

file number of the data you wish to

import, see the ‘'SDG NUMBER’

field on the first page of the data

validation report).

Rev. 1
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6. Next, click the “UNMATCHED RECORDS” button.

7. In this step, the import wizard identifies aegaords in the
EDD that do not have a corresponding record inAtaess
database.

If there are unmatched records you will see thiefahg
screen:

There are several reasons that records don’t makehmost likely reason is the presence of a rafdic
sample. Replicate samples are submitted to thevidba false sample ID, but recorded in the Access
database under tlaetualsample ID. So, when a record is unmatched, youamaup the date of the
unmatched record in the sample log (G:\Environmetality\Assess\ Water_Qual\ Samplog) to see
if it was a replicate sample. The sample log ipr@adsheet containing sample locations, dates, and
times. Replicate samples in the sample log willhavo sample ID’s; the first is the one that was
submitted to the lab and the second is the aabgatibn. The example below shows that S30 is a
replicate sample for N46. The actual location aillays be followed by “(R)”.

N46 12/13/2006  9/5/2007 9/5/2007 1030 X X WMD / EAL
W17 12/13/2006  9/5/2007 9/5/2007 1050 X X WMD / EAL
E102 12/13/2006  9/5/2007 9/5/2007 845 X X WMD / EAL
ER3 12/13/2006  9/5/2007 9/5/2007 910 X X WMD / EAL
ES53 12/13/2006  9/5/2007 9/5/2007 945 X X WMD / EAL
E40 12/13/2006  9/5/2007 9/5/2007 1005 X X WMD / EAL
E6 12/13/2006  9/5/2007 9/5/2007 1025 X X WMD / EAL
S30 = N46(R) 9/5/2007 1030 X X WMD / EAL
Rev. 1

6-March-09
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Once the correct record has been identified, decdliod& on the ‘fieldnum’ of the record to populate

the ‘Correct Fieldnum’ textbox and then click ‘UpedieldNum’. When the fieldnum is corrected, the
record will be removed from the unmatched list #renext unmatched record will appear. Repeat the
process until there are no unmatched records. V@tenthe records have been matched or if there
were no unmatched records to begin with the foltgscreen will appear:

8. Click “OK”.

9. Click the “DOWNLOAD MATCHED DATA” button.

10. If the data was successfully imported intoWeter Quality Access database, a window will
appear that says “Data Successfully Downloadedhdfdata was not imported, an error message will
appear. If this occurs, write down the messagerepalrt it in an IT request.

11. If the data was successfully imported, it iszmeady to be QA’d. Open the Stream or Lake
database to QA the imported data.

Rev. 1
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STREAMS Laboratory Sample #

Denver Environmental Health - Environmental Qualiyision
Water Quality Field/Laboratory Form

Stream: Locatiore{sit
Type of Sample: ( )Instream ( )Outfall GW ( )Trend ( )Reuse ( )Other:
Date Collected: Time Collected: Collected By:

General Conditions:( ) No precipitation  Rain () Snow melt () Other:

Stream/(associated) Outlet Conditions:

Notes:

Field Analysis MeterY(calib) Laboratory Analysis (continued)
() Flow(gpm/cfs) _ ) () Total Ammonia (mg4 Nf’
() pH(su I ) () Nitrite (mg/l as N)

() TemperaturéQ) ( ) () Nitrate (mg/l as N)
() D.O. (mg/l) ( ) () TKN (mg/l as?N)
() Conductivity (umhos/cm ( ) () Tot. Phosphoromsy(l as P}’
() Chlorine (total/free—mg/l) () Ortho-Phosphate (hagp Py’
() Oil & Grease (visual)
Laboratory Analysis () TDS (mg/L)
() Alkalinity (MgZaCOs) () TSS (mg/L)
() Hardness (n@dcCOs) () Chloride (mg/L@k)
() Sulfate (mg/LSG,%)
() E. Coli (#/10Dpml
() Fecal Colifor#{00ml) Other (field or laboratory)
()
() TOC (mg/L ag'C) ()
( )Filtered (X) DOC (ngas C) ()

Check if collected/Lab®
Water: ( )Metals D PD T TR/ _: ( )TPH/ ; ()VOA/ ; ( )Other /

Sediment: ( )Metals/ ; ( )Nutrients/ Other: () / () /

Chain of Custody:

Received From: By: Date: Time:
Received From: By: Date: Time:

To be completed after results received
Sampleis: ( ) Rep-W ( ) Rep-MIf either, ensure that “Location (site)” Hasen correctly designated)

Data Received ta IDput Date A
(initial/date) (intial/date) (initial/date)

1/ Please enter the abbreviation for the meter asddhe date of calibration in parentheses. Madtbreviations areYSI-556=YS| model 556 SI-100=Y S| model
100;YSI-55=YSI model 55;YSI-30= YSI model 30.

2/this parameter requires acidification in thediel

3/Code for Laboratory that did analysE#iL =Evergreen Analytical,/E =Littleton / Englewood Wastewater

DEH-EQD 10/07 G:\Environmental Quality\Assess\Weer_Qual\Procedures\Forms\FF01 StreamFieldForm.doc



LAKES Laboratory Sample #

Denver Environmental Health - Environmental Qualiyision
Water Quality Field/Laboratory Form

Lake: Location (site):
Type of Sample: ( )Inlake  ( )inflow  ()Outflow  ( )Inlake-bottom Location Dscription:
Date Collected: Time Collected: (ected By:
General Conditions: ( )No precipitation ()Rain ( )Snow melt  ( )Other:
Inlet Conditions: Outlet Conditions:
Physical/Biological Conditions:
Misc. Notes
Field Analysis MeterY(calib) Laboratory Analysis (continued)
() Flow (gal/min) ( ) () Total Ammonia (mg8 Ny’
() pH(su S ( ) () Nitrite (mg/l as N)
() TemperaturéQ) ( ) () Nitrate (mg/l as N)
() D.O. (mg/l) ( ) () TKN (mg/l as?N)
() Conductivity (umhos/cm ( ) () Tot. Phosphorougy(has P¥’
() Secchi depth (inches) () Ortho-Phosphate (hag Py’
() Oil & Grease (visual)
Laboratory Analysis () TDS (mg/L)
() Alkalinity (MgCaCOg) () TSS (mg/L)
() Hardness (MgdcO,) () Chloride (mg/L@k)
() Sulfate (mg/LSB,%)
() E. Coli (#/10Dm
() Fecal Colifog#1100ml) Other (field or laboratory)
()
() TOC (mg/L ag'C) ()
( )Filtered ( ) DO@G¢/L as C) ()
Check if collected/Lab®
Water: ( )Metals D PD T TR/ ; ) Cat & Anion / ; ( )Other .
Sediment: ( )Metals/ ; ( )Nutrients/ ;  Rhytoplankton/ ; ()Other / ( )Lake Profile

Chain of Custody

Received From: By: Date: Time:

Received From: By: Date: Time:

To be completed after results received
Sampleis: ( ) Rep-W ( ) Rep-MIf either, ensure that “Location (site)” Hasen correctly designated)

Data Received ta IDput DateA
(initial/date) (intial/date) (initial/date)

1/ Please enter the abbreviation for the meter asddhe date of calibration in parentheses. Madtbreviations areYSI-556=YS| model 556} SI-100=Y S| model
100;YSI-55=YSI model 55;YSI-30= YSI model 30.

2/this parameter requires acidification in thediel

3/Code for Laboratory that did analysE€=EvergreenMW =Metro WastewaterSTL=STL

DEH-EQD 10/07 G:\Environmental Quality\Assess\\&ter _Qual\Procedures\Forms\FF02 LakeFieldForm.doc



Mail Original Report to:

CHAIN OF CUSTODY RECORD / ANALYTICAL SERVICES AGREE MENT

Mail Invoice to:

Page of

Attn: Attn:
Address: Address:
City/State/Zip: City/State/Zip:
Telephone #: Fax #: Telephone #: Fax #:
Email: Project ID #:
P.O. #: Quote #
Report also by Fax PDF EDD I:I Sampler:
Standard 10 working days Yes No
UST Analyses per Fee Schedule Yes No
Report chromatograms Yes No Report Results by: (date)**
MATRIX ANALYSES Rush Turn Around Time
4036 Youngfield Street * Subi harae &
Wheat Ridge, Colorado 80033 u 'f.d to S‘:r:’j .ar?e
(303) 425-6021 e i e
FAX (303) 425-6854 * '
(877) 737-4521 ol o | @ less than 24 hrs, +150%*
e-mail info@evergreenanalytical.com £ % g o 9 1-2 work days, +100%*
E1z|3 g g 3 -5 work days, +50%
NOTE: Identify Known Hazards Below 8 o| 2| 3Z ° 6 - 9 work days, +25%
H— E o] ] Q
SAMPLE DATE o & § % — S g * Not all tests are available for
IDENTIFICATION saveee Tve | S|SB S5 181213 this TAT
zZ OO |n]|ln|ln
Sample Fraction Loc
Instructions:
Anions (check): D Nitrate DNitrite Dchloride DSulfate DBromide DO-Phosphate DFluoride
Relinquished by: (Signature ) Date/Time Received by: (Signature) Date/Time S Laboratory Use Only
W.O. # Seals Present YIN/NA
B.O.F. # / Samples Preserved YIN/NA
Relinquished by: (Signature) Date/Time Received by: (Signature) Date/Time CIS (0) / Headspace Y/N/NA
CIS () / Ice Y/IN
Temp C By







DEH-EPD Meter Calibration — Quality Control

Date — Initials : -

pH:
YSI-pH100 time:
ATC: __ autolockon:__  7.00: (°C) 10.01:_ ( °C)  slope/efficiency: (>75%)
Orion 230A  time:
selftest._  checkout:_ (7.0002) 7.00.__  ( °C) 10.01: ( °C) slope: (92-102%)
Conductivity:
YSI-30 time:
TC: (1.91) cond mode:_°C(flashing) temp:__ (24.8-2%2 std reading:
Orion-130 time:
Tref__ (25C) temp: 24.8-25.9C) cell constant: std reading: nif__ A
Dissolved Oxygen (YSI-55)A B C (circle one) time:
elevation: (ft.) salinity: (g slope: (0.8206:02) end slope -
YSI-556 MPS time:
D.O.: temp: barom: 630 defaulf D.0O.%: 78-849 D.O.(mg/L) 6(8-7.9
Conductivity:. ___ épecifig temp: std reading (1400-1426)
pH: 7 buffer: temp: standard: 7.00¢7.0%)) 7mV:
10 buffer: temp: standard: (10.01-10.04) 10mV: sp4n 65-180

Date — Initials : -

pH:
YSI-pH100 time:
ATC: __ autolockon:__  7.00: (°C) 10.01:_ ( °C) slope/efficiency: (>75%)
Orion 230A  time:
selftest:  checkout: (7.0062) 7.00.___ ( °C) 10.01: ( °C) slope: (92-102%)
Conductivity:
YSI-30 time:
TC: (1.91) cond mode:_°C(flashing) temp:__ (24.8-2%2 std reading:
Orion-130 time:
Tref__ (25C) temp: 24.8-25.9C) cell constant: std reading: nif._ A
Dissolved Oxygen (YSI-55)A B C (circle one) time:
elevation: (ft.) salinity: (Mg slope: (0.820:02) end slope -
YSI-556 MPS time:
D.O.: temp: barom: 630 defaul D.0O.%: 78-849 D.O.(mg/L) 6(8-7.9
Conductivity:. _ gpecifig temp: std reading (1400-1426)
pH: 7 buffer: temp: standard: 7.00¢7.0%) 7mvV:
10 buffer: temp: standard: (10.01-10.04) 10mV: sp4n 65-180

al check slope when return to lab, or next timeemesed (also record date when checked)
b/ if temp is <21C set std to 7.02, temp 21°%€3set to 7.01, temp>28 set to 7.00

c/ if temp is <21C set std to 10.06, temp 21°23set to 10.04, temp>23 set to 10.01

d/ span is equal to the difference between the pH@md pH10mV

G/EPD/ES1/water/fieldforms/MeterCalibrationQA.doc



Meter Maintenance

YSI - 556 Multi Meter

Date cond pH D.O. Notes Initials

G/Environmental Quality/Assess/Water Quality/Field Forms/MeterMaint.xls




DATE SAMPLE ON DATE TIME
SITE REQUESTED DATE SAMPLED SAMPLED BASICS BAC-T LAB ANALYTES COMMENTS
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ENTERED




Auditor Name:

Audit Number WQQA- -

Audit Date:

Field Audit Checklist

Stream and Outfall Sampling

Applicable Procedures
This audit reviewed activities performed under¢herent versions of the following
procedures (add additional procedures as needed):

Procedure ID

Procedure

ST001 Surface Water Sampling Procedures

ST002 Outfall Sampling Procedures

STO003 Instream Sediment Sampling Procedures
ST004 Procedure for Using Field Forms

ST006 Procedure for Collecting Quality Control $ées
WQO001 Sampling Procedures — Meter Calibration

Documentation of Observed Activities

Equipment Checklist

Iltem

Description / Comments

Field Forms

Water Quality Meters

Sampling Bottles

Sampling Gloves

Cooler and Ice

Preservative

Sharpies

Black Ball Point Pen

Waders/boots

Phone/pager

Other

QA001
Rev. 3/10/06
Page 1 of 3



Auditor Name:

Pre-Sampling Procedures

Item

Audit Number WQQA- -

Audit Date:

Comments

Sample Bottles Correctly Labeled

Field Meters Calibrated / Stabilized

Clean Sampling Gloves Used

Other

Comments:

Sampling Procedures

Item

Comments

Samples Collected from Correct Locatio

Sampling Location Approached from
Downstream

Bottles Rinsed in Sample Media (if
applicable)

Correct Bottles Used

Field Reading Collection (probe position
and stabilized)

Replicate Sample Collectibn

Other

Comments:

Notes
1

Ensure replicate collected if applicable; useasaie form to audit QA procedure.

QA001
Rev. 3/10/06
Page 2 of 3



Audit Number WQQA- -

Auditor Name: Audit Date:

Sample Preparation / Preservation Procedures

Item Comments

Verify Sample Bottles Correctly Labeled

Sample Preservation (acid and cooler a$ is
applicable)

Chain of Custody Maintained

Other

Comments:

Paperwork Procedures

Item Comments

Field Forms Pre-Completed to Maximun
Extent Possible

All Paperwork Completed

Paperwork Completed prior to Leaving
Site

Other

Comments:

QA001
Rev. 3/10/06
Page 3 of 3



Auditor Name:

Applicable Procedures
This audit reviewed activities performed under¢herent versions of the following
procedures (add additional procedures as needed):

Audit Number WQQA- -

Audit Date:

Field Audit Checklist
Lake Sampling

Procedure ID

Procedure

LK001 Surface Water Sampling Procedures

LK002 Outfall Sampling Procedures

ST004 Procedure for Using Field Forms

ST006 Procedure for Collecting Quality Control $ées
WQO001 Sampling Procedures — Meter Calibration

Documentation of Observed Activities

Equipment Checklist

Iltem

Description / Comments

Field Forms

Water Quality Meters

Sampling Bottles

Sampling Gloves

Cooler and Ice

Preservative

Sharpies

Black Ball Point Pen

Waders/boots

Phone/pager

Life vests

Boat

Plug

Motor

Key (trailer hitch & boat)

Battery (12V)

QA002
Rev. 3/10/06
Page 1 of 4



Audit Number WQQA- -

Auditor Name: Audit Date:

Equipment Checklis{continued):

Item Description / Comments

Anchor

Oars

Secchi Disc

Depth Finder

Beta-Bottle

Chlorophyll-a bottle/cooler

Chlorophyll-a filters/bags

Eckman Dredge

Plastic Scoops

Decon Equipment
-Bucket
-Soap
-Tap water
-D.I. water
-Brush

Other

Pre-Sampling Procedures

Item Comments

Sample Bottles Correctly Labeled

Field Meters Calibrated / Stabilized

Clean Sampling Gloves Used

Boat washed after previous use

Other

Comments:

QA002
Rev. 3/10/06
Page 2 of 4



Audit Number WQQA- -

Auditor Name: Audit Date:

Sampling Procedures

Item Comments
Samples Collected from Correct Location
Samples collected in appropriate manner
(i.e., allow anchor disturbance to settle;
water before sediment)
Bottles and Beta-bottle Rinsed in Sample
Media (if applicable)
Correct Bottles Used
Field Reading Collection (probe position
and stabilized)
Replicate Sample Collectibn
Other
Comments:
Notes
1 Ensure replicate collected if applicable; useasaie form to audit QA procedure.

Sample Preparation / Preservation Procedures

Item Comments

Verify Sample Bottles Correctly Labeled

Sample Preservation (acid and cooler as is
applicable)

Chain of Custody Maintained

Filtration Protocol

Other

Comments:

QA002
Rev. 3/10/06
Page 3 of 4



Audit Number WQQA- -

Auditor Name: Audit Date:

Paperwork Procedures

Item Comments

Field Forms Pre-Completed to Maximun
Extent Possible

All Paperwork Completed

Paperwork Completed prior to Leaving
Site

Other

Comments:

QA002
Rev. 3/10/06
Page 4 of 4



Review Performed By:

Review Date:

Data Verification / Validation
Laboratory Contract Compliance Screening Review

SDG / Lab ID number:

Name and Date of Sampling Event:

Validation level required: Full: Reduced:

Deliverables required (check if included, N/A iftmequired):
COoC

______ Case Narrative
Sample Results
MS/MSD Recoveries and RPDs
Field or Lab Duplicate RPDs
LCS/LCSD Recoveries and RPDs
Method Blank
Initial Calibration
ICVs/CCVs
Reporting Limits
Raw Data
Sample Preparation Log
Analysis Run Log
Standard Prep Log
Other (describe)

Other (describe)

Are all required forms (sample and summary) inctudéh the deliverable?
Yes: No:

If no, explain







1.0 Program Description

Introduction

Denver Wastewater Management Division Laboratorgegates data from samples provided
internally for assessing of Industrial Waste Surgha to industries within the City and for
investigations of possible contamination of the/ sitstorm sewer system. Additional testing is
carried out for Denver Environmental Health usednionitoring the overall health of rivers and
lakes within the City, and for the Denver Zoo. Agls, the Wastewater Management Division
Laboratory is the only environmentally orienteddedtory within the city system.

Scope

This manual focuses on the general Quality Asswd@?A) objectives and responsibilities of
the Denver Wastewater Management Division Laboyator

Purpose

The primary purpose of the Laboratory Quality Assiwe Plan is to provide guidelines and
establish processes by which ongoing laboratorgquores can be controlled, monitored and
improved. The existence of guidelines and prosessk assure that laboratory procedures are
up to date and generate accurate, precise, complededefensible data. All data must conform
to or exceed federal and state regulations. Thelligegnt application of methods by the

laboratory staff is the foundation of the laborgtQuality Control program.

2.00rganization and Responsibilities

The Denver Wastewater Management Laboratory funstimder the direction of the Director of
Operations of the Wastewater Management Divisiod ander the direct supervision of the
Quality Control Manager. The analytical staff mmprised of a degreed chemist, a degreed
microbiologist, a degreed biologist, a laboratasgistant and an intern.

Other sections, also under the supervision of tlheliy Control Manager, supplement the
functions of the laboratory as part or of theirdtion:

Quiality Control Sampling Section

The sampling section functions under the direcesupion of the Quality Control Supervisor. It
is comprised of five Senior Engineering Aides whre aesponsible for flow measurements,
environmental sampling of the storm sewers andstréui waste sampling. They also follow up
investigations on illicit discharges to the storewsrs originating from broken taps, failed
sanitary lines, etc.

Quiality Control Investigation Section

The investigation section is comprised of six ifigggors under the direct supervision of the
Chief Inspector. While most of their function is ¢ode enforcement and investigations, they



interact with the laboratory by ensuring the repzfirdisconnected taps impacting the storm
sewers.

Quiality Control Industrial Pretreatment Section

Industrial pretreatment is handled by one investigdirectly supervised by the Quality Control
Manager. Although this person deals mainly witlte thederal Industrial Pretreatment
regulations, she also keeps a data base of indsisirid businesses in Denver, the information
from which is essential in the tracking of unexp&d discharges to the storm sewers and for the
location of new Industrial Waste Customers.

Director of Operations
Reza Kazemian, P.E.

Quality Control
Manager
Terry Eggerichs
Ph.D. Organic Chemistry
Univ. of Nebraska

Kevin Mueller
Marie Padilla
André De Spirlet

\

/ Laboratory \

Lab Assistant
Barbara L. Hagan
Intern

Varies

)

Hap Yeske B.S. Chemistry Senior Engineering Aides
Tony Arceneaux M.S. Chemistry Patrick Williams
Mark Crews U.C.D.

Damian Sokolowsky
George Lewis
Adam Hernandez
Todd Gardner

Investigation Chemists Sampling Section Industrial
Section " QC Supervisor Pretreatment
% BV\g"'SIm D.b!3<|arg Clayton Egly Pretreatment
.S. Microbiology e e
CSU. Investigator
Robert F. Augustine Linda Adams
B.S. Biology
Penn State Univ. —
QC Investigators Moon S. Pyon

3.00Quality Assurance Objectives

Data Quality Objectives




The primary objective of the Wastewater Managenh@foratory is to provide those we serve
with quality services that conform to valid requents. To this end, we are committed to
producing the highest quality analytical data ustandard methodologies.

In order to meet these objectives and to estalfishcriteria by which the quality of the data
generated can be both ascertained and ensurednécessary to define certain terms. These
terms will aide in describing the laboratory’s dtyabbjectives.

Quality Assurance (QA)is defined as the steps taken to confirm that dberatory QA plan is
operating effectively. Quality Assurance inclu@gdishe measures in place to produce a product
that meets quality objectives.

Quality Control (QC) is defined as a process of confirming that prodhetge met the defined
quality requirements.

Precision is the agreement between a set of replicate measats without assumption of
knowledge of the true value. It is a measure efuhriability in repeated measurements of the
sample compared to the average value. The praasigessment should represent the variability
of sampling, sample handling, preservation andag®of the environmental measurement data.

Accuracy is a measure of how close an individual measuremmean average of a number of
measurements is to the true value.

Precision and Accuracy for Each Parameter

The Wastewater Management Division Laboratory wiléet or exceed the precision and
accuracy statements established by ASBiandard Methods for the Examination of Water and
Wastewaterand the US-EPA. Chemists have the responsilbdityonitor for non-compliance.

4.0Sampling Procedures

Introduction
Sampling procedures should ensure the following:

1. Samples should contain no foreign material and rately represent the site from
which the samples are collected

2. Samples must be:

a. of adequate size

b. collected in containers appropriate for the samgole the analysis being
requested

c. properly preserved in terms of pH and temperaturend transport.
3. Contamination must not occur during transport.

3



4. When necessary, accurate records are generateklephdegarding site conditions,

map of sampling site, labeling of samples, and heyatonditions.

5. Monitoring and/or sampling instruments must be waglkproperly.
6. Sampling containers must be properly cleaned.

7. Samples must arrive at the laboratory in a timegnner so as to allow for analysis

within the time limitations required of the analysi

Water Sample Container Preparation

Sampling containers are prepared in a manner densiwith the requirements of the analyte in
guestion, and dependant on the level of analytecamnation and accuracy required by the
procedure.

Definitions

A.

Preservative: A preservative is a chemical compound addedeas#mple at the time of
sampling in order to maintain the target compound$e same concentration and state
as at the time of sampling. Since usually only @meservative may be used per
container, more than one container may have tessbd when analyzing a wide range of
parameters. Many parameters require only chillvith ice to preserve them.

Holding Time: The holding time is the maximum length of timatthan occur between
sampling and the actual analysis of the sampleldikigp times have been determined by
US-EPA for most parameters of environmental sigaiice and are occasionally revised
as new data becomes available.

Trip Blank: A trip blank is a sample container that is filledthe laboratory with
matrix material (usually water) that is free ofger analytes. Once prepared, it is sealed
and sent to the field with the sample containerd &l remain unopened during the
sampling event. This trip blank sample is usethtmitor extraneous contamination that
may be picked up during commercial sample shipnaewt storage. Samples that are
hand delivered normally do not require the use toipablank.

Field Blank: The field blank is a sample container that isedllduring the sampling
process with matrix material (usually water) theafree of target analytes. Depending on
the sampling protocol, the field blank may be udgedcontrol for both cross-
contamination of samples and extraneous source®mBmination (usually from the
ambient air).

Container Blank: A container blank is a sample container this igdilin the laboratory
with matrix material (usually water) that is frektarget analytes. It is used to control
any contamination occurring during the recyclingsaimple containers or present in new
containers.



Water Sample Preservation and Holding Times

Methods of preservation are relatively limited aar@ intended generally to retard biological
action, retard hydrolysis of chemical compounds aothplexes, and reduce volatility of

constituents.

Preservation techniques are limitedpH adjustment and control, chemical

addition, the use of amber or opaque bottles,gefation, filtration, and freezing. Regardless of
the sample type, complete and unequivocal preservas a practical impossibility. The

Wastewater Management Division Laboratory utilites preservation protocol and holding time
requirements established by the US-EPA. A sumroéithe special handling and preservation

techniques is listed below:

Determination
Alkalinity

Biological Oxygen Demand
Bacterial Plate Counts
Chemical Oxygen Demand
Chloride
Conductance
Hardness

Ammonia

Nitrate + Nitrite
Nitrate

Nitrite

Dissolved Oxygen

pH

Total Phosphorous
Ortho-Phosphate
Sulfate

Suspended Solids
Dissolved Solids

Total Solids

Total Organic Carbon

Dissolved Organic Carbon

Preservation  Hold Time

Cool, 4° C 14 Days
Cool, 4° C 48 Hours
Cool, 4° C 4 Hours
Cool, 4° C 7 Days

None 28 Days
Cool, 4° C 28 Days

HNgto pH<2 6 Months
HSQO, to pH<2 28 Days

HSOsto pH<2 28 Days

Cool, 4° C 48 Hours

Cool, 4° C 48 Hours
None 8 Hours

None 0 Hours

230, to pH<2 28 Days

Cool, 4° C 48 Hours
Cool, 4° C 28 Days

Cool, 4° C 7 Days
Cool, 4° C 7 Days
Cool, 4° C 7 Days

50, to pH<2 7 Days

Cool, 4° C

7 Days
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Container
P,G
, GP
RieRi
P,G
P,G
P,G
P, G
P, G
P, G
P,G
P,G
P,G
P, G
P, G
P,G
P,G
P,G
P,G

P,G

Sanple
100 ml
1000 ml
100 ml
100 ml
50 ml
500 m
100 ml
500 ml
50 ml
50 ml
50 ml
300 ml
50 ml
100 ml
00 rl
50 ml
00
00 ml
200 m
2x5ml

2x5ml



5.0Sample Custody

Introduction:

Sample login is viewed as an important elemenabotatory function. Complete and accurate
login prevents both the sample and time from bewagted in the analytical process. The
following procedures are in place to prevent protddrom occurring during the intake and login
phase of the analysis.

The chemist assigned to dispensing for the dagspansible for all aspects of the initial sample
login. The major responsibility of the dispensicigemist is to assure that accurate sample
information is received and documented, enablirgmaoth, timely initiation of the analytical
process.

Definitions:
Terms commonly used in the intake and login procesiare defined below:

A. Sample Number: The sample number is a number assigned by thernastoertaining
to records relevant to the customer.

B. Laboratory Number: The laboratory number is comprised of three sastieach with
their own significance. The first section is compd of two digits and indicates the
sample number for samples taken in that day. Exésection of the laboratory number
contains letters or a two-digit number used to dbeesource of the sample. The final
section indicates the sample number for the yean fthe customer in question. Thus
the laboratory numbe35-Z-205would indicate the sample was thé"3@mple that day
received in the laboratory. Th&indicates that the sample originated from the Denve
Z0o. The205 indicates that the sample was the 208ceived for the year from the
Denver Zoo.

C. Chain of Custodyis a legal document indicating the transferal ef ¢lirrent possession
of a sample or group of samples. In addition,dbheument usually conveys information
concerning sampling and analytical requests.

Sample Intake and Login:

The samples and associated paperwork are deliieratie sample intake area, where the
chemist assigned to dispensing takes custody ah.theThe samples are recorded in the
laboratory log and given a laboratory number whelalso recorded on the chain of custody
form and the sample container.

The samples are retained at the dispensing areeevthe chemists assigned to various tests
dispense portions of the sample to be used in #ssigned tests. Each aliquot is labeled with
the laboratory number. Any analysis with a shatding time is given priority over analyses
with longer holding times. All portions of the spi® are stored with refrigeration if not
immediately analyzed.



6.0 Calibration/Standardization Procedures

Introduction

This section defines calibration and standardipajwocedures and their frequencies when
performing analytical testing by instrumental casdical chemistry techniques.

Instrument Calibration and Frequency

Before valid data can be obtained from any instmtmét must be properly calibrated.
Calibration must be planned in such a way as tabéish detection limits and to determine the
range of linear response of the instrument. Dallanat be accepted that requires extrapolation
out of the established linear range. Initial, @penal, and periodic calibration will be
performed according to the guidelines of the martufer, the requirements of the analytical
method, and/or special requirements of those stingnihe sample.

Chemistry Methods — Standardization and Frequency

As in instrument calibration above, calibration astdndardization procedures of chemistry
methods must also be performed to ensure the @&alglystem is functioning correctly before
analyzing samples. Most wet chemistry methodsytadguire some sort of instrumentation in
the procedure, i.e. spectrophotometer, pH meten-analyzer, etc. It is imperative that all
instruments are calibrated according to the guidsliof the manufacturer, the requirements of
the analytical method, and/or the special requirgmef those submitting the sample.

7.0 Analytical Procedures

Analytical Methods:

A large amount of the analytical work performed e WMD Laboratory is completed to
support the regulatory requirements of the CleateWact. Under the Clean Water Act (CWA)
any organization that discharges wastewater inyoraer system is subject to regulation under
the National Pollution Discharge Elimination Syst@PDES). Various methods are approved
or mandated by this act. Environmental sample$yaed under the CWA shall be analyzed in
accordance with EPA approved methods listed inRibgeral Register 40 CFR Part 136 or in
future rules promulgated by EPA to designate mettagaproved by the administrator as required
by the CWA. These methods are detailed in thestiagdition of Standard Methods for the
Examination of Water and Wastewater.

It is the obligation of all chemists in the WMD taiatory to see that these methods are not
compromised.

8.0Method Detection Limits

Introduction



The purpose of this section is to define the mimmmateps to be taken which will demonstrate
the laboratory’s capability to perform a given amiahl method. For methods utilized by the
laboratory, a method detection limit study will performed that follows the procedure as
published in theCode of Federal RegulationSiitle 40, part 136, appendix B, revision 1.11,
1992. This method detection limit study is usedeémonstrate that the method being evaluated:

A. actually measures the parameter it proposes touresas
B. accurately quantifies the parameter, and
C. has known limits of precision and detection.

The results of these studies, which will take tbarf of a series of precision and accuracy
statements, will be maintained by the laboratoayf stnd will be made available upon request.

Detection Limits — General Information

The above procedure defines the minimum effort irequto establish an analyst’'s capability to
perform an analytical method, but the analyst sth@i$o be aware of other terms often used
within the industry and relate these terms to tapplication.

Instruments have an inherent sensitivity in thed@n of analytes. This sensitivity is expressed
in terms of detection limits and will vary from omgstrument to another, from one method to
another and from one analyte to another. It iesgary to establish those limits before using an
instrument and to monitor them on an ongoing basigg analysis. The SOP for an instrument
must define the means by which detection limitsemtablished.

The following are definitions of some commonly usedns:

IDL — Instrument Detection Limit — is the minimum signal strength above backgroand
instrument can detect at a specified confidencellelt is measured by analyzing replicate blank
samples.

MDL — Method Detection Limit — is the minimum signal strength necessary to itpiaely
identify an analyte by a specific protocol at arpraypriate confidence level. The MDL is
measured by analyzing a set of solutions havingnge of known concentrations of the analyte
in question. Those concentrations should begiheaexpected MDL for the instrument, method,
and analyte. The range will be method dependéints calculated by the standard deviation
times the Student t-value at the desired confidéas.

LOQ - Limit of Quantitation — is the minimum signal strength necessary to detezntihe
concentration of the analyte by a specific procedat the desired confidence level. It is
measured by analyzing a minimum of seven replicgppdeed at concentrations ranging from one
to five times the expected MDL. It is calculatédem times the standard deviation of the MDL.



PQL — Practical Quantitation Limit — is the lowest level that can be reliably measuvedin
specified limits of precision and accuracy duringtme laboratory operating conditions.

Wastewater Management Division Laboratory MDL and LOQ valuesare listed below for
tests commonly used in environmental monitoringetids listed are frortbtandard Methods
for the Examination of Water and Wastewat@0" Edition). Cross references to US-E.P.A.
method numbers can be found in the proceduralsecof this reference with precision and bias
data for the method.

Analyte Method MDL (Mg/l) LOQ (Mg/l)
Alkalinity SM 2320 B 5 10
Hardness SM 2340 C 2 6
E. Coli SM 9222 D 10 10
F. Coli SM 9222 D 10 10
T.0.C SM5310C 1.0 2-5
D.O.C SM 5310 C 1.0 2-5
Total Ammonia SM 4500 N#H 0.01 0.1
Nitrite SM 4500 N 0.008 0.01
Nitrate SM 4500 NQI 0.01 0.2
TKN SM 4500y, 0.50 1.0
Total Phosphorous  SM 4500 P B5+H  0.006 0.08
Ortho Phosphate SM 4500 P B 0.006 0.08
Chloride SM 4500 CG 0.15 6
Sulfate SM 4500 SOG 7.2 50
TDS SM 2540 C 10
TSS SM 2540 D 4

9.0Data Reduction, Validation, and Reporting

Introduction

The purpose of this section is to detail the stepse taken in preparing and validating data for
final release and to assign responsibility for peabresolution.

Confidentiality of Data

All data generated for the accessing of Industviédste Surcharges is held in the strictest
confidence. The data is not subject to releaseeutite Federal Freedom of Information Act
because city government agencies are exemptedtfremequirements of this Act. It is further
exempted from release under the Colorado Open Becstatutes because the data relates to
financial records of the company in question, whach exempted from release by these statutes.
Relevant to the above, the following rules aredstrictly adhered to:

1. Data in any form is to be reported only to the campwhose name appears on the
report sheet, or their assigns.



2. Primary analytical data should never be removedhftbe laboratory without the
specific approval of the Quality Control Manager.

3. Details of any analysis should never be discussédamyone outside the laboratory
without the specific approval of an operationsi@él of the company in question.

A. Analytical Request Validation: In order for the data generated to be usable, inerta
methods and procedures must be followed. Whileabpect of reporting is covered in
other sections of this plan, it is summarized adsitow. Note that the chemists are
asked to assume much of the responsibility for éisigect of validation because they are
required to have an intimate knowledge of all teststhods, and procedures.

1.

The sample must be appropriate to the analysiested. It is the responsibility
of the dispensing chemist to apprise the persomgtibg the sample of any
problems relating to such things as insufficienhgke, wrong preservative, or
problems of a similar nature.

It is, further, the responsibility of the dispergichemist to ensure that the
analyses requested have been outlined on the chairstody form.

It is the responsibility of the chemist assigned given test to monitor the
holding time and assure the time is not exceed&dy violated holding times
are to be noted as such on the final report.

In the absence of specific instructions from theslemitting the sample, it is the
responsibility of the chemist assigned any testrtsure that analytical methods
and procedures used are appropriate to the recpeesved.

B. Analytical Record Keeping: During the login process, chain of custody forms,
containing the requested analyses, are receivedadn sample. Copies of these sheets,
when completed, become part of the sample dataagacietained. The following steps
must be taken in the completion of these sheets:

1.

As each chemist completes the analysis for a speg#rameter or group of
parameters, it is his or her responsibility to eadhat:

a. The results are correctly transcribed into the wiwal notebook or
instrument print out. These documents must contiaén date of the
analysis, reporting units, and the chemist’s ifstialn the case where
holding times are low, the chemist should also m@¢be time the test is
initiated and the time the test is completed. Thanly applies to tests
such as bacterial plate counts.

b. The results are then transcribed to the chain atocly form and
initialed by the chemist performing the test

c. The dispensing chemist certifies that all analysescomplete.
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d. The chain of custody forms, with the analyticaledadcorded, are copied
and retained in hard copy, organized by laboratomnber for each
given sample source.

2. Prior to release of data to the customer, the céieasisigned to each analysis
reviews for internal consistency and reasonableradissalculations are checked
for error, verification is made on all QC data, amaly then is the analysis
document released.

3. ltis the responsibility of the data entry staffdorrectly enter all data from the
hard copies to the computer files maintained fahesample source.

10.0 Numerical Data and Calculations

Introduction:

The purpose of this section is to define a numkecamcepts used in the calculation and
reporting of numerical data. This will serve tarddardize calculation and reporting procedures
so that consistent data can be reported.

Method Detection Limit:

Unless otherwise specified in a specific QC prot@canethod, the laboratory uses the US-EPA
definition of Method Detection Limit (MDL) as statén 40 CFR pt 136, App. B. pg. 569 (7/1/93
ed.):

“The method detection limit is defined as the miummconcentration of a substance that can be
measured and reported with 99% confidence thatatia@yte concentration is greater than zero
and is determined from analysis of a sample invemgimatrix containing an analyte”.

Refer to the Method Detection Limit section of tiplen for information of how this MDL is
calculated. This definition is applied to all risuihat are reported for regulatory purposes and,
in most cases, the MDL is listed in the promulgateethod. Many other definitions of MDL
exist and are usually operationally defined. Inthnd development or experimental work, the
analyst may select a more appropriate definitiontbe basis of the MDL must be stated in the
analyst’s notes. In all cases it is the respohigitmf the chemist running the test to assure that
the reported MDL for any analyte is achievableisIthe practice of the laboratory to report as
“<” all target parameters whose concentration dates to less that the MDL. Target
parameters whose concentration equals the MDL eperted. Unless a method specifies
“zeroing” measurements to a blank, the concentmaiotarget parameters found in a blank are
not subtracted from the final results.

Significant Figures:
The determination of significant figures in a numlsea simple concept that is covered in most

introductory scientific textbooks. The applicatiohthese simple rules can, however, present
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rather perplexing problems when applied to thewatmn and reporting of analytical results.
The rules used by the Wastewater Management Labgrate summarized below:

A. All non-zero digits in a number are significantl2$.8 has four significant
figures).

B. All zeros appearing between non-zero digits araiggnt. (10.01 has four
significant figures).

C. All zeros appearing to the right of the last nonezéigit in the mantissa are
significant. (1.370 has four significant figures).

D. If only zeros appear in the mantissa, then all zare significant. (1.000 has
four significant figures).

E. All zeros which function only as place holders ao¢ significant. (27000 has
only two significant figures).

F. To eliminate ambiguity, the following conventionsosild be used in writing
and reporting numbers:

1. If a number consists only of a decimal portioneaozshould always
represent the integer portion. (.0091 should bitemr as 0.0091:
Note that the number still contains only two sigraht figures).

2. Considering rule E above, there are occasions whieplace holders
in this example may, in fact, be significant. Takihe example in E,
the number 27000 might represent a measuremere tegdorted at
five significant figures. If this is the case, thamber should be
reported with a decimal point after the integertiporto indicate that
the three zeros are significant: (27000.) An alé&s way of handling
ambiguity in this example is to eliminate the plaoéders in the case
where two significant figures are indicated. listbase, 27000 ug/I
could be reported as 27 mg/l. This latter metrodrequently not
usable since reporting requirements often dictaauhits to be used.

G. In preparing the final report, the precision of leawseasurement making up
the calculation of the final result for a speciiiarameter must be considered.
This usually involves rounding the final resultttee precision of the most
imprecise measurement used in the calculation.e Nwdt the rounding off
should be carried out as the final step. The Walg guidelines should be
used for reporting of data:

1. For direct-read instruments, such as pH, resules raported at the
instrument limit. (3 or 4 significant figures fpH).
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2. In methods where analytical weight measurementessf than a gram is
the limiting factor, a maximum of four significarfigures will be
reported.

3. In methods where a volumetric measurement is tmititig factor, a
minimum of two significant figures will be reported

Rounding Off:

To insure laboratory consistency, the followingesyl except where dictated by a specific
protocol, shall be used in rounding off data:

A.

If the digit beyond the last figure to be keptasd than five, then the figure to be kept
remains unchanged. (6.34 rounds to 6.3).

If the digit beyond the last figure to be kept reaer than five, then the figure to be
kept is increased by one. (6.36 rounds to 6.4).

If the digit beyond the last figure to be keptiigefand there are no other digits, or if
the digits beyond the five are all zeros, thenldiséfigure to be kept:

1. Remains unchanged if it is even.

2. Is increased by one if it is odd. (6.35 round$.tg 6.3500 rounds to 6.4, and
6.45 rounds to 6.4).

If the digit beyond the last figure to be keptiigefand there are any non-zero digits
beyond five, then the figure to be kept is incrédsg one. (6.14501 rounds to 6.5).

Only one rounding operation should be performedrpsult. Successive rounding
should not be performed. (6.346 rounds to 6.3%inty successive rounding would
cause it to be rounded first to 6.35 and then4o 6.

Statistical Data:

Data may be used to perform certain statisticalutations. It is both permissible and helpful to
estimate significant figures beyond what would naltynbe reported. The following describes
several uses of the data and indicates how theleadilins are performed:

A. Mean: The arithmetic average of a set of data. Itakwdated as the sum of all

results divided by the number of results. On a&wator with statistical functions,

this is the x (X bar) function key. Means shouédrbported as one significant figure
more than the data used to calculate them. Inrmalodistribution of results, the

mean is an indicator of the mid-point of the dimation.

Standard Deviation:  Standard deviation is the root-mean-square texieof

results from the mean. It is calculated as thesgjmoot of the sum of the squares of
the differences (result-mean) divided by the nundferesults. On a calculator with
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statistical functions, this is the on (sigma n}le on-1 (sigma n-1) key. For a set of
results whose number is less than 30, the non-liskeged. In a normal distribution

of results, the standard deviation is a measurthe@famount of dispersion from the
mean and can be used to help determine the prdipathit a certain result lies

within a specific distribution. Standard deviatisihould be reported with the same
number of significant figures as the mean for s set of data.

. Percent Relative Standard Deviation:Percent relative standard deviation (%RSD)
is calculated by dividing the standard deviationaoflistribution by its mean and
multiplying by 100. The %RSD presents a quick waylook at the extent of
dispersion within a distribution. It is frequentlysed to evaluate calibration data
since a high value for a distribution of responaetdrs would indicate a lack of
linearity.

. Coefficient of Variation: The coefficient of variation is calculated in @entical
manner as RSD, but is more commonly used to determhireplicate analyses on a
given sample repeat within a given confidence levidle value can be used to reject
one or more of several values which deviate masnhfthe mean to reach a given
value of CV.

. Duplicate: Duplicate measurements are two independent nexasmts of the same
parameter in the same sample. Duplicates musbivgrised of identical quantities
of analyte(s) in an identical matrix. Thus, pregem of duplicate samples must arise
from the same, properly split container. Relathezcent difference (RPD) is used as
the control value for duplicates. RPD is calcudads the absolute difference between
the duplicate measurements divided by the meahneofitiplicate measurements times
100. The RPD provides an indication of the preas{reproducibility) of the
measurement (as the RPD approaches zero, predsicgases). RPD should be
reported with one significant figure more than tasults used in the calculation. For
samples that are analyzed in duplicate, the aveste two results is reported.

. Spike Recovery: A sample (matrix spike) or blank (reference spikéh a known
amount of target parameter (analyte) added is aedly Any background in the
sample or blank is subtracted from the spike messent. Background refers to the
concentration of the analyte already in the sarbplere spiking. The percent spike
recovery (PSR) is calculated by dividing the finasult by the amount added and
multiplying by 100. The PSR provides an indicatioh the accuracy of the
measurement (as the PSR approaches 100, from ditketion, accuracy increases).
The spiking material should be either a standai@leace material or a standard that
has an origin independent of that used in thedesttindards used for calibrating the
method.

. Spike/Spike Duplicate: Two portions of a sample are spiked and analyz€his
procedure is a combination of D and E above andtirasadvantage of producing
both accuracy and precision data. This procedsirparticularly useful when the
target parameter is not present in the sample hadusual duplicate data would
therefore give no indication of precision.
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H. Precision: As defined earlier, precision is a measure of h@producible a
measurement is. That is, if the same quantity éasured a number of times, how
closely are the data values grouped. Standardatieviis the most commonly used
measure of precision. Standard deviation is catedl using the equation below,
where_ss the standard deviation of a quantityréasured times where n < 16.

A

— D -
o ] o1 s — R

=1
The larger the standard deviation, the more impeethhe measurements. If an error
in data collection is truly random, 68.3% of theasrements will fall within plus or
minus one standard deviation of the mean and 9%Pgall plus or minus within
two standard deviations of the mean. There isdiffieulty that arises: When doing
chemical analyses on environmental samples, ibisisually feasible to evaluate the
larger number of samples necessary to use stamdsidtion or even “student” t-
factor as a measurement of precision. Generalhogsd, sample duplicates are used
to determine the precision of an analysis. Theswesl precision used for analysis is
relative percent difference (RPD) where D1 is thmgle value and D2 is the sample
duplicate value:

_ (D1 - D2)
RPD = (D1+D2)/2 (100)

When RPD’s have been determined for enough samplkes 10 or more), the

average RPD and the standard deviation of the RfPbe calculated. Control charts
to detect out of control trends can be construdteth these data. The limit of

acceptability is usually set at plus or minus twandard deviations.

I. Accuracy: Accuracy, in general, is a measure of how closeeasured value is to a
true value. Unfortunately, for field samples, thee value is unknown. It is, in fact,
the quantity that ideally will be established.isltpossible, however, to measure the
accuracy of measurements using matrix spikes. rébevery of spiked analytes is
monitored and used to calculate percent recovegyragasure of the accuracy of the
measuring system. The percent recovery (%R) isutatbd by the formula below
where SSR is the analytically determined spiked ppf@anconcentration, SR is the
analytically determined sample concentration, aAdsthe true concentration of the
spike.

WR = % (100)

The true concentration of the spike (SA) is caltadaas follows.

SA = (Spike concentration in mg/l) (Volume in ml of spike)
- (Volume of sample in ml + Volume of spike in ml)
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When %R’s have been determined for enough samgl@sof( more), the mean
percent recovery and standard deviation of peroesdvery can be calculated and
used to create control charts for evaluation of-aftdontrol trends in accuracy.
Control limits are usually set the same as in @rdf precision as plus or minus two
values of standard deviation.

11.0 Internal Quality Control Checks

Introduction:

This section defines the Wastewater Management sidivi Laboratory’s quality control
procedures that are to be used. These procedefiee dhe requirements for the generation of
guality control data and the subsequent evaluatfdhis data. To summarize these procedures,
the individual analysts are responsible for periagrall relevant quality control procedures and
measurements and assuring that the appropriatemdodation is completed and readily
available for inspection. The analyst also has régponsibility for performing the initial
evaluation of the quality control data to determageeptance with respect to established criteria.

General Quality Control Policies

As stated above, it is the responsibility of eabbmoist to perform all necessary quality control
procedures/measurements and complete all apprepdacumentation. Many of these
requirements are specified in the methodologies aedaddressed in specific method SOP’s.
There are, however, several quality control padicikehich are applicable to the majority of
analytical procedures. They are as follows:

A. Prior to the analysis of any sample, the analytsystem must meet the required
calibration criteria. The calibration should thée verified by analyzing an
independent standard. All calibration informatianust be appropriately
documented and retained for future reference.

B. Prior to any sample analysis, a method blank aiswlysll be performed to
demonstrate that the analytical system is voidoot@mination.

C. Associated with any sample “batch”, a minimum of%l0quality control
measurements must be performed. This 10% maydachny combination of
duplicate analyses and spike analyses or a spike/sjuplicate analysis. Small
sample batches must include a minimum of one dafgianalysis, one spike
analysis, and one QC sample analysis.

D. Any quality control measurement which exceeds #tal#ished acceptance criteria
must be evaluated before additional samples aepsed.

Corrective Steps:
As previously stated, it must be demonstratedtti@analytical system is in calibration and void

of contamination prior to sample analysis. When @@asurements fall outside of the
established acceptance criteria, the analyticabsyss said to be out of control. Once an out of
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control situation has been identified, sample aialwill stop and the following corrective steps
will be followed to define the problem. These eative steps will not be applicable to every out
of control situation. When these steps can nofollewed, the chemist will take alternative
measures to define the analytical problem.

A. The initial corrective step is to verify all calatibns including pertinent
calibration calculations and analytical standareparation.

B. If all calculations are confirmed, reanalyze the &nple. If the reanalysis
results are in control, corrective steps end.héf tesults reproduce but are still
out of control, further investigation is necessafis situation could indicate a
sample preparation error, an instrument problena, matrix problem.

C. Analyze a known reference material (check sampte)détermine if the
analytical system is in control. If the check s&mgnalysis is in control, this
indicates that the instrument is in control andt ttiee problem could be a
sample preparation problem or a matrix problemthdf check sample analysis
is not in control, then the analytical system iglga be out of control and all
data generated from the previous sample batchvadidated. Prior to sample
reanalysis, all necessary steps will be taken itoglthe analytical system back
into control. This could require instrument mam@ace or instrument re-
calibration.

D. Analyze a second QC sample aliquot. In additiorthie aliquot, prepare a
check standard and a second QC sample in a simdéanix. Carry all three
samples through the entire analytical process aomatly. The check sample
analysis serves to monitor the sample preparatiooceplures during reanalysis.
If the check standard analysis is acceptable, therQC sample analyses are
evaluated as follows:

1. If the reanalysis of the original QC measuremesrstilsout of control but
the second QC measurement is in control, a manablem has been
identified and corrective steps end. Document@itective steps.

2. If both QC measurements are in control, then thé alu control
measurement probably resulted from a sample prepararror and all
data for samples prepared with the QC sample amesti

As indicated above, these corrective steps willb@applicable to every out of
control situation. Special procedures are to bevi@d when evaluating QC
such as QC measurements acquired from analysesriped using an auto-
sampler.

Auto-sampler Data: Because data acquired by using an auto-samplet itypically evaluated

until the sample sequence is complete, specialepgioes must be utilized to monitor the
analytical system during the sequence. This mangoprocess involves bracketing sample
subgroups with check samples. When the data ifuatea, the check sample results are
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confirmed. Data falling between two confirmed dhesamples is accepted if all other QC
measurements are in control.

Control Charts

The control chart is a alternative means of praesgrhe QC data and for looking at trends in the
data. By having available a current control cleartiata print-out for the method in question, the
analyst can make quick calculations of the cur@ data to help judge the status of the
analysis. As time permits, the control charts banupdated. The essential features of the
control chart are:

A. The chart allows the analyst to determine whichadabints (representing QC
measurement events) are part of an out-of-contagpulation and therefore
indicative of possible problems in the analyticdtem. This procedure allows the
analyst to empirically differentiate between normalriation inherent in any
measurement process and that variation attributaldeprocess moving away from
the normal.

B. The chart is particularly useful for uncovering eftiding”. Trending is the
characteristic of data in a given population tostdun on one side of the mean or to
show greater separation from the mean when the lgibgu changes. Such
behavior indicates to the analyst that the measemérmonditions may also be
changing and investigation of the system may beram#éed. This type of
information is best uncovered by the control chand frequently provides
empirical support for an analyst’s intuition abdbe condition of an analytical
system.

Axes: The axes of a general control chart are as faiow

A. The X axis is time, which each segment represergtiagecific sample analyzed on a
specific date. The latest being the furthest ftbmorigin.

B. The Y axis is in the units of the control measwsef made.

Types of Control Charts: The following types of control charts may be getestao provide
feedback to the analytical staff:

A. Duplicate Control Charts: A relative percent difference (RPD) is calculateahf
duplicate measurements. A mean RPD is calculated the duplicate analyses of
the specified population and this mean is useti@basis for control limits.

B. Spike Control Charts: A percent spike recovery (PSR) is calculate frepike
measurements. A mean PSR is calculated from ttke simalyses of the specified
population and this mean.

C. Spike Duplicate Control Charts: A mean RPD is calculated from the matrix
spike/matrix spike duplicate analyses.

18



Mean (X) Line: The mean line is the value of the mean of the cbmtieasurements extended
across the graph parallel to the X axis. The degredeviation from this line is used to
determine the control state of any measuremenestiablishing data for new methods, the mean
line is allowed to “float” until a sufficient numbef measurements are made (30 or more).

Control Limit Lines: The control limits are a function of the standaedidtion of the control
measurements. These are usually representedeasdiiawn parallel to the X axis and placed at
X plus or minus ko: where k is a constant derifrech various probability functions and o is the
standard deviation. The x plus ko line is calleel tipper control limit (UCL) and the x minus ko
line is the lower control limit (LCL) The UCL andCL have varying degrees of importance
depending on the type of chart used:

1. Accuracy Charts are generated from percent spis@vezy (PSR) data and use both
an upper and lower control limit. Since high aemyr is represented by 100%
recovery, deviation from this value in both direas must be controlled.

2. Precision Charts are generated from the relativeepé difference (RPD) between
duplicate measurements and usually use only theruppntrol limit. Since high
precision is presented by values approaching zedodiferences are calculated in
absolute terms, only measurements moving away #enm need to be controlled.

3. Attribute Charts are those that document the ppEsesr absence of a certain
condition. This chart is frequently used in présendata from a series of blanks
where the Y axis is the concentration of an anédyt® be controlled. There is no
mean line calculated and the upper control limgresents the concentration of the
analyte above which data would no longer be acbépta

Out of Control: An analytical system is considered to be out-oftemnf a QC measurement
exceeds the control limit line on a control chaxote that specific out-of-control definitions for
each type of chart are found in the subgroup QQGoBots. The control limit is frequently
predetermined by instructions in the method, anth@se cases these instructions supersede the
calculation of control limits by the laboratory. n Isetting control limits that are not
predetermined, the value of 3.09 is frequently usethe constant in the formula x plus or minus
ko. This represents (approximately) a 1 to 100hckahat an out-of-control point is actually
part of the normal variation (a false positivehidlis our default k value for all methods without
predetermined control limits. In some analysekigher false positive rate may be accepted in
order to achieve a greater degree of control. Vetee of 1.96 for k gives greater assurance that
the system is in control, but increases the fatsgtipe rate to about 5%. Note that in all cases a
normal distribution is assumed and the minimum nemmdf data points for establishing a
working control limit is 7, but preferably 30.

Batching: Batching is used to assign samples to a specifiosS@QC measurements. Most
methods require 5 to 10 percent of the analysefonoeed to be QC measurements, depending
on the parameter(s) measured and the degree aobtoequired. As a general rule, each batch
of samples should have, at a minimum, an associaf@tk and at least one other control
measurement for precision and accuracy. The sidalaration of the analytical batch should be
stated in the method SOP as well as the meanstaiskxtument the QC measurement being part
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of the batch. If a specific QC measurement isrdateed to be out of control, all other sample
measurements in the batch are considered to befagntrol until corrective steps define the

problem.

12.0 Laboratory Quality Assurance

Quality Assurance Procedures: Generally, two procedures are used to acquire nmition
about how well the QA plan is operating. Thesedmscribed below:

A.

Performance Evaluation Samples (PES): These samples are defined as third
party prepared check samples, whose values arerkoaly to the third party prior
to the Wastewater Management Division Laboratoynsitting the results. The
laboratory is aware that the samples are PES beg dot have access to the true
value information until after the results are suibedi. In all cases, the samples are
analyzed by many laboratories and the resultsegr@rted so as to reference them to
overall laboratory performance. This is frequem#ferred to as a “Round Robin”
analysis. The study is generated for compliandé ail US-EPA, NELAC, NIST
NVLAP, and all state technical and program requeets in effect during the study,
as well as those participating in the ISO 9001 Reged Quality System. The PES,
therefore, gives an independent measure of labgrptyformance.

Audits: An audit is a review of all procedures used in lalbary operations to
assure compliance to the written QA plan and th€sS€bntained in the analytical
procedures. There are two types of audits normal:

1. Internal System Audit: A comprehensive review of one analytical method (or
a group of closely related methods) over a spetifie period. This type of
audit is performed by a laboratory employee who lesn trained in auditing
practices. The following areas may be part ofsiesy audit.

a. Areview of the analytical results reported duranghosen time.
b. An interview with an analyst regarding pertinenalgtical SOP’s.
c. A review of analytical run logs for the chosen tiperiod.

d. A review of calibration data over the same timageeincluding the source
and make-up of the calibrants.

e. A review of QC data acquired (duplicates, spikeBnks, and spike
duplicates) for the time period.

f. Areview of the QC logs to evaluate the documeatasind corrective action
taken for any out of control events for the metimoduestion.

g. An assessment of how easily the above documentsti@trieved.
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2. Third Party Audits: When necessary, the laboratory, on occasion, aillic
professionals from universities or regulatory agesndo audit their control
program.

Resolution of Differences:

The Wastewater Management Laboratory recognizes d¢kan with the most technically
competent programs, errors and differences wiluocaVhen a client disagrees with the results
of an analysis:

1. A check will be made for clerical errors. If noae found, go to 2. If an error is found
go to 4.

2. Re-analyze samples. (If not feasible go to 5)re#iults reproduce, then go to 3. If an
error is found, go to 4.

3. Obtain a refereed analysis at another laboratdif.not feasible go to 5). If results
reproduce then report all steps taken to indidadé the laboratory stands by the original
results and that the error source is not part efahalytical system. If an error is found
go to 4.

4. If an error is found in steps 1 through 3, themuésan amended report and, if the error
was non-clerical, document control procedures ttaken.

5. If re-analysis or refereed analysis is not feasithlen a review of the supporting QC data
is performed. If the QC data supports the orighesllt, then this fact is reported to the
client. If the QC data is weak or does not supfiwtresult, then the situation is resolved
administratively.

13. Laboratory Equipment and Practices: This section of the QA plan addresses laboratory
equipment. Method protocol and manufacturer recendations are strictly followed to assure
the equipment is functioning at optimum levels.

A. Glassware: All glassware used in volumetric determinationscfswas pipettes and
burettes) must be certified Class A for accuraay emmprised of such a material as not
to interact with, or degrade with, any solutiontwithich the glassware has contact.

B. Balances: The balances are the most important instrumerdsy laboratory because all
analyses relate to weights. Gravimetric analyseslatermined by two or more weights,
but even the concentration-determining reagensolutions used in volumetric analyses
relate back to primary standards which are direatgrghed in highly pure form and
assigned a concentration based on weight. TheaWattr Management Laboratory has
two Mettler AE 160 analytical balances (accurat®.tb mg), and one Mettler PC 4000
balance (accurate to 0.1 g.). All balances arébredéd yearly by an outside firm to
certify their accuracy using Certified Class S vinsg Certificates of certification are
kept on file. In addition, a set of Class S wesglm a range of 100 g. to 1 mg., is kept in
the laboratory to check balances if any questisearbetween calibrations.
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. Ovens: The laboratory is equipped with two Fisher Isotavigdel 750G ovens used for
drying of glassware and for solids determinatiomle ovens are digitally controlled and
accurate to the set point temperature plus or mihukegrees centigrade. Both have
digital readout. In addition, the laboratory isugmped with a digitally controlled
Thermolyne Type 6000 Ash Muffle used for volatidids analysis.

. Biological Oxygen Demand Incubators: The laboratory is equipped with two BOD
incubators: A Precision Model 815 and a CMS Eqerathincubator. Both are capable
of maintaining temperature at 20 degrees centigvatte an accuracy of plus or minus
one degree centigrade.

Dissolved Oxygen Meters: Two YSI Model 58 oxygen meters are equipped Wisi
Model 5905 self-stirring probes for determining g&n levels in BOD tests.

Bacteriological Incubators: The laboratory is equipped with two Precisionifoomn
incubator baths and a VWR Model 1530 dry air incabaDaily logs of temperature are
kept to assure the required temperature rangeusfgl minus 0.2 degrees centigrade for
the baths and plus or minus 0.5 degrees centidoadiee dry air incubator are observed.

. Autoclave: The laboratory is equipped with a Market Forgerihatic autoclave for
sterilization of bacterial dilution water and otts¢erilizing functions.

. Chemical Oxygen Demand Digesters: Two, 6-unit Glas-co heaters, designed for
refluxing solutions in 300 ml., round bottom flask® used for COD digestions.

Total Kjeldahl Nitrogen Determinations: Samples are digested using a 20-unit Fisher
block digester and steam distilled using one of tiatillation systems, a Kjeltec Model
1002 or Fisher Model DU 100. Acid fumes from thgedtion are absorbed using a
Boekel circulating aspirator bath.

Spectrophotometers: Two Milton Roy Spectronic 301 Spectrophotometaesused for
colorimetric determinations.

. Total Organic Carbon Analyzer: The Shimadzu TOCVcsn analyzer is equipped with
an ASI Auto-sampler and a Parker BALSTON gas gdoeffar generating “zero” air.
The system is computer controlled and runs autaalftj unattended.

Automatic Flow Injection Analyzer. The Lachet QC 8000 auto-analyzer is equipped
with manifolds for the analysis of phosphate, tetplus nitrate, sulfate, chloride, and
ammonia. It works in conjunction with an auto-séengetack ASX 500 and a RP100
series reagent pump. The system is computer deutr@and runs automatically,
unattended.

. Specific lon Meters and pH Meters: An Orion pH model 901 meter is used for pH

analyses. Two Orion EA 940 lon Analyzer metersaaailable for specific ion analyses
and as backups for pH analyses.
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N. Conductance Meter: A YSI 32 Fl conductance meter is used for dezedi water
quality control.

O. De-ionized Water System:The laboratory is equipped with a Barnstead Narm®pur
Model D4741 de-ionizer to further polish water whibas already gone through a
minimum of two de-ionizing tanks.

Laboratory Equipment Not Routinely Used:

A. Perkin-Elmer Model 2380 Atomic Absorption Spectraemavith Graphite Furnace.

B. Perkin-Elmer Model 500 Atomic Absorption Spectroeretith Graphite Furnace.

C. Perkin-Elmer Model 8410 Gas Chromatograph with EtecCapture Detector.

D. Perkin-Elmer Model 8500 Gas Chromatograph with Bhianization Detector, Hall
Detector and Tekmar LSC 2000 Purge and Trap.

E. Perkin-Elmer Model 330 Scanning Spectrometer.
F. Spectronic “21” Spectrophotometer.

G. Floor Mounted Centrifuge, Model CU 500.

H. Hach Model 2100A Turbidimeter.

I.  Millipore Milli-Q De-ionized water system.

J. Waters High Performance Liquid Chromatography Mod@&1 with conductivity,
absorbance, and electrochemical detectors.

K. Dohrman Total Organic Carbon Analyzer, Model DCRBB 2000 Detector.

14. Laboratory Reagents and Chemicals:

All chemicals used in the analysis of samples aBSMAReagent Grade. Any reagents used in
volumetric determinations are purchased NIST cgedif This includes any reagents used as
spikes or quality control reagents. Laboratorygesd water is produced by passing city water
through at least three cation/anion ion exchandenuas with final polishing performed by a
Barnstead Nanopure de-ionizer.

15. Sampling

A. Representative Sampling: A representative sample is a sample that acdyragpresents

the concentrations of analytes, within the leveaoduracy required, for each analyte of interest.
Non-representative samples are of no value evire ifevel of analytical accuracy is beyond that
required for the sample. One must define the dbgx of the study and the accuracy required
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before a sampling design can be chosen. Sampéegnl is defined on basis of temporal and
spatial aspects of the investigated sampling sight.

B. Spatial Aspects:

1.

Industrial Waste Sampling: The spatial aspects of Industrial Waste Samplirgy ar
minimized by the design of the control manhole,reguired by code. The design

required directs all industrial effluent througlkdevice to allow flow or time proportioned

sampling. The predetermination of a sampling sitirtough which all effluent passes,
minimizes the importance of spatial variation ire teampling process for industrial

sampling.

Environmental Sampling: Spatial variation is generally higher in sampleataming
environmental contamination. Currents in flowingter and lake ecosystems must be
considered if error and confidence levels are togbantified. In lakes, stratification
crucially affects the distribution of oxygen, whjah turn, affects the level of bacterial
nutrients. A laboratory result which exceeds ribguired accuracy is of no use if the
variance from spatial aspects is not known. Inegah sample points with the least
margin of error are those drawn in the areas oftgst turbulence and flow. Samples
from stagnant pools constitute bacterial incubatdrgch give higher bacteria counts and
lower nutrient counts.

C. Temporal Aspects

1.

2.

Industrial Waste Sampling: Industrial Waste sampling is carried out to assbet
relative small sub-samples of the effluent, whemloimed, will be representative of the
waste stream as a whole. Sub-samples are taken2ihour period and based either on
flow (quantity) proportioned or time proportionegbssamples. These are combined into
a single analytical sample. Time proportioned dasjpvhich exhibit a high variability,
are sampled with higher numbers of sub-samplingntsvéhan those of lower variability.
The magnitude of the effluent strength and thefament of variation between sampling
events are used to determine the number of sarplestaken yearly for each company.

Environmental Sampling:

A. Sampling within the Storm Sewer System:This category of sampling has the
express goal of the isolation and elimination afrses of contamination entering
the storm sewer system. Samples are ideally takdre center of the pipe, which
represents the greatest depth and rate of flowre Gaust be taken to avoid
disturbance of any particulate deposits at theobwotof the pipe. Samples for
bacterial analysis are taken maintaining steriidfitechniques. In instances
where samples cannot be accessed without confpeckesentry, or where flows
are very low, sterile syringes are used to obtampes. In general, any storm
basin is studied from points starting upstream, \&@ndking downstream until all
sources of contamination are eliminated. In instarwhere bacteria counts are
low, but nutrient levels are high, nutrients aredias tracers to locate sources of
contamination. During dry weather flow, ground raflow within the basin, at
any given point, should be constant irregardlestheftime of day or the day of
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3.

A.

the week. When variations in flow are observedwflmeters capable of
recording flows versus time are strategically ptheathin the basin and used to
pinpoint the location of illegal discharges. Thad pattern of flow variations can
constitute added evidence as to what type of eistitiegally discharging.

. Sampling at Storm Sewer Outlets: Sampling at outlets should be carried out

with the sample drawn in the upper one third of ¢ffuent and as horizontally

centered as possible. The sample should be draamtp any contact with areas
beyond the outlet structure. If all illicit disalges in the basin have been
eliminated, the outlet stream should exhibit atredaconstant analysis for all

analytes of interest, over various times of the dagl days of the week, during
dry flow periods.

. River Sampling: At any river sampling point, analyte concentratioasy at any

given point in time. This makes any sampling p@mhoving target in the quest
for a representative sample. In general, the mpsesentative point to sample in
stream is at the point of highest turbulence andtmapid flow. Stagnant areas
act as incubators for bacteria which lower nutrilewvels as the bacteria counts
rise. Consequently, areas to be chosen for saghglmould be as distant as
possible from stagnant and slow flowing areas. nEwéen a proper sampling
point has been chosen, a grab sample is neversegeative due to the analytical
variance inherent with river flow. For this reastechniques must be applied to
determine levels of uncertainty and potential eintrerent in a given sampling
event. This is accomplished by taking a numbeyanfiples at the sampling point,
equidistant apart in time, and performing a staastworkup on the analytical
results for each. The following equation can bedu determine the sample’s
level of uncertainty or to determine the numbegEb samples of equal volume
to be combined into one composite sample for angiesel of uncertainty for
each sampling event.

—2(=)?2
N_4(§d)

S = the standard deviation of the deviations frone tmean, individually
calculated, for each analyte in the aliquot.

X = the arithmetic mean of all single samples, indiaitiu calculated for each
analyte in the aliquot.

N =the number of aliquots.

d =the tolerable uncertainty of the result, (e. g%260.2).

Sampling Equipment:

ISCO GLS Samplers (7 Units): The ISCO GLS samplers are capable of being
programmed with a flow meter to collect flow proponed samples, or in a time
composite mode, with or without the connected floeter. The system uses a single
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10,000 ml. bottle into which the aliquots are defgas It lacks the ability to gather a
number of individual samples.

B. ISCO 3700 Sampler (11 Units): The ISCO 3700 samplers are capable of using 24,
1000 ml. polypropylene bottles or a single 10,000 container. The ISCO 3700
model can be used in conjunction with any flow mébe flow proportioned sampling,
or for time based samples with or without a flomtene Both the ISCO GLS and 3700
models can be programmed to sample a wide varietyolumes and times. The
advantage of having 24 separate bottles is thatiptellsamples can be taken in
different time intervals either based on time omflso events such as illicit discharges,
increases in flow volume, etc., can be more closayitored and analyzed.

C. ISCO 4230 Bubbler Flow Meter (10 Units): This type of flow device is typically
used with a primary measurement device such asiraowvea flume, or another open
channel flow arrangement where a known relationgiigts between level and flow
rate. The ISCO 4230 is capable of controlling engar in a flow-proportioned
sampling mode. The sampler is programmed to tak@ngple after a specific volume
of effluent has past. It is capable of printingraph with level and flow rate, and it
also indicates when a sampling event has occuriBlde flow meter is also a data
logger allowing the transfer of data stored inftbes meter to a personal computer.

D. ISCO 4210 Ultrasonic Flow Meter (12 Units): This type of flow meter is capable of
measuring the flow rate in a large variety of opbannel situations, with or without a
primary device such as a flume or weir. The IS@DMuses the ultrasonic method to
sense level using a downward facing ultrasonicsttaner. This type of meter is ideal
for large sewers and can be used for applicatidmerevconfined space issues arise. It
IS not necessary to enter manholes or vaults tallrtee meter because the transducer
is suspended above the flow stream. Both the 13200 and 4230 models use an
internal program to calculate flow rate using tlegtth of flow and the characteristics of
the primary measuring device (weir or flume) usguaion, Manning equation, etc.
The ISCO 4210 has identical graphing and data taggapabilities as the 4230.

E. Sigma 950 Bubbler Flow Meter (3 Units): This type of meter, like the ISCO 4230, is
designed for use with a primary measuring devikar(é or weir) with a known level-
to-flow relationship. The Sigma 950 series canubed with any sampler for flow
proportioned sampling. It has all the capabilittéghe above flow meters except the
ability to graph flow data and sampling events apgr. The meter is a data logger that
has an LCD display that allows the user to vievadatgraphic or tabular form, and it
must be connected to a personal computer for datesfer and for the printing of
graphs.

F. Sigma 950 Ultrasonic Flow Meter (3 Units): This type of flow meter is identical to
the 950 bubbler. The only difference is the lesehsing technology. It uses a

downward facing ultrasonic transducer, as doesdtsiterpart, the ISCO 4210. Like
all flow meters, it may be used with any sampler.

16. Safety
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A. Laboratory Safety: The Wastewater Management Division laboratory is
committed to safe operations within the laboratagility. As a testing laboratory,
many hazardous chemicals and samples are handlg@dd safety is an important
aspect in the work environment. The following ibsh of some essential points in
the safety program.

1.

Employee Training: All new employees, prior to beginning their work
assignment, receive an introductory laboratoryraaton followed by training
in basis laboratory safety for each test they perfoThis is carried out by an
experienced, degreed chemist who is familiar with tests involved. The
training points out hazards particular to each pdoce and insures that proper
protective equipment is utilized. Also, this tiag is provided when an
employee’s work assignment changes or existing gughoes change, which
introduces a new hazard.

Sample and Chemical Handling: The Wastewater Management Laboratory
makes the assumption that all samples receivetlamardous, and samples are
handled accordingly. It is the laboratory polibyt contact with any sample or
chemical used in sample analysis is to be avoidethods are provided at
convenient points throughout the facility for worgiwith known or potentially
hazardous materials. Any necessary personal safgijpment is provided.
Any samples suspected of being particularly or ualig hazardous are placed
in a hood upon login.

B. General Safety Policy: Employees of the City and County of Denver acpined
to abide by Executive Order Number 65 as issuetheéyMayor of the City which
establishes the Occupational Safety Program whatksin part:

1.

“As a government agency, the City does not fallarrttie direct authority of the
Occupational Safety and Health Administration (O§HAhis Executive Order
establishes a voluntary compliance program in witieh City adopts OSHA
standards. All departments and agencies are estjtorcooperate fully with the
safety program. The City Attorney’'s Office, not 4% shall have the
responsibility of ensuring compliance. Major poni$ of this order are as
follows:
a. Policy

1. Provide for safe and healthful working conditions &ll employees.

2. Safety is line management responsibility.
b. Safety Management

1. Compliance with the Occupational Safety and Heatthof 1970.

2. Compliance with the Uniform Building Code, the UWniih Fire Code, as
well as Denver's amendments to these codes.
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3. Additional policies and procedures as issued by @ity Attorney’s
Office.

2. Department and Agency Heads shall:

a.

Furnish each worker employment and a place of eynpbmit which are free
from recognized hazards that may cause or areyliteelcause death or
serious physical harm

Comply with the Uniform Building Code and the Unifio Fire Code.
Comply with the Occupational Safety and Health Aaistration (OSHA),

standards as listed in 29 CFR 1910 and 1926 tletapplicable to the
agency and with all related rules, regulations auakkrs.

. Develop and implement a safety and health prograaccordance with the

requirements of the OSHA Act and policies and pdoces proscribed by
the City Attorney’s Office.

Acquire, maintain, and require the use of appropedsonal protective
equipment, approved safety equipment, and all odlesices necessary to
protect employees.

Ensure the submission of the budget includes apjatepresources to
implement and administer effectively the agencyetsafand health
programs.

. Designate personnel with sufficient knowledge amdhing on OSHA and

environmental regulations to effectively supportdaadministrate the
occupational safety and health program.

3. City Attorney’s Office Shall:

a. Administer the city-wide policies and proceduresoonupational safety and

b.

health and shall have the following responsibsitie

1. Develop city-wide policies and procedures on octiopal safety and
health and workplace environmental issues.

2. Ensure city-wide compliance with the city’s Occupaal Safety
Program.

3. Evaluate the effectiveness of the occupational tgafend health
programs of departments and agencies.

Provide professional safety consulting servicesh® city’s Occupational
Safety Program.
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c. Maintain a worker's compensation data base on eysplovork related
injuries and disease.

4. Safety Representative Shall:
a. Integrate the safety and health program.
b. Develop necessary safety rules and regulations.
5. Supervisors Responsibilities:
a. Employees, who exercise supervisory functions shkalthe extent of their
authority, furnish workers employment free fromaggized hazards that

may cause or could likely cause death or serioysipal harm.

b. To comply with safety and health standards appléec#d their agency and
with rules, regulations, and orders issued by trediof the agency.

6. Employees Shall:
a. Comply with standards, rules, regulations and ariksued by the agency.

b. Use safety equipment, personal protective equipnagt other devices
provided or required by the agency and necessaityhéir protection

c. Have the right to report unsafe and unhealthful kimgy conditions to
appropriate supervisors, managers, and the citycsu@ational Safety
Director.

7. Failure to comply with safety rules and regulationsby city employees will
be cause for:

a. Administrative Action: Observance of safety rules and regulations should
be reflected in the “Employee’s Performance Report”

b. Progressive Discipline: Failure to observe safety regulations is cause fo
progressive discipline.

c. Immediate Dismissal: Failure to observe safety regulations which
jeopardizes the safety of other personnel or resmltmajor damage or
destruction to property is cause for immediate disal.

C. Field Safety:
1. Required Equipment: In accordance with Executive Rule Number 65 and

departmental safety policy, employees performingang duties are furnished
with and expected to use the following safety emquépt:
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a. Required Personal Equipment

1.

2.

5.

6.

Steel Toed Safety Shoes
Coveralls

Hard Hats

. Safety Vests

Gloves

Eye Protection

b. Required Vehicle Equipment

1.

2.

8.

9.

Emergency Flashers

Strobe Lights

. Traffic Directional Indicators

. A Minimum of 12 Traffic Cones
. Gas Detectors

. Blowers

. Tripod with Wench

Harnesses

First Aid Kits

10. Fire Extinguisher

2. Traffic Control: Employees are trained in traffic hazard issuasgushe
Colorado Department of Highway Flaggers TrainingnMa. Employees are
required to protect co-workers from traffic thafpssing through the sight and
to protect the traveling public from dangers préssnguiding traffic efficiently
through the sight. The following policies and prdaees have been established
and implemented to decrease the dangers of trafizards arising during
sampling from manholes in streets.

a. Employees working in traffic are required to weafesy vests.

b. Use of vehicle warning lights and directional silgria required.
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c. Employees are required to use traffic cones tondate lanes and channel
traffic safely around the work sight. Traffic cenare most often used to
form “tapers”™—sets of cones individually placedftom a line which is
used to channel traffic into unimpeded lanes. fic@bnes are placed using
the “minimum desirable taper length formula” faarisitions:

1. For speeds of 45 mph or greater, L = (S)(W), wherethe minimum
desirable length of the taper, S = the value ofsieed limit or 85% of
the speed, and W = the width of the offset.

2. For speeds of 40 mph or less, L = (W)(&0).

3. Confined Space Entry: The atmosphere in a confined space may be extremely
dangerous due to the lack of air movement. Thosguture has been developed
to ensure employees recognize confined space ake the necessary
precautions before entering a confined space. Hdmards which might be
encountered are 1) oxygen-deficient environmentla?)mable atmospheres, 3)
toxic atmospheres and 4) physical hazards sucHeatrie lines or standing
water. Before confined spaces are entered, thmast be tested to determine
whether or not a hazardous atmosphere is presentaccordance with this
procedure, a Confined Space Permit must be condgpletfore a confined space
entry is made.

a. Definitions:

1. Atmospheric Testing—The use of a monitoring device to test the air in
a confined space to ensure that the oxygen coratemtris between 19.5
— 23.5%, combustible gases are below 10% LEL, an& tgases are
below 50% TLV.

2. Attendant—An individual stationed outside a confined spaceowh
monitors the entrant’s safety

3. Confined Space—Any space that is large enough and so configurad th
an employee can bodily enter and perform assignadk,was limited
openings for entry and exit, has a lack of ventitatcontains known or
potential hazards, and is not intended for contisulouman occupancy.
Examples of confined space are manholes, vaults, f@nks, storage
bins, etc.

4. Confined Space Entry Permit—A pre-formatted and written document
that must be completely filled out before enterangonfined space. The
permit requires information on atmospheric testingmes of entrants,
location of confined space, and emergency response.
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5. Lower Explosive Limit (LEL)— The lower limit of flammability of a
gas or vapor at ordinary ambient temperatures egptein percent of
the gas or vapor in the air by volume.

6. Oxygen Deficient Atmosphere-An atmosphere containing less than
19.5% oxygen by volume.

7. Retrieval System—The equipment (including a retrieval line, full lyod
harness, and a lifting device) used for non-ergsgcue of persons from a
confined space.

8. Threshold Limit Value (TLV)— A term used to express the airborne
concentration of any material to which nearly aigons can be exposed
day after day, without adverse effects.

. Regulatory Compliance—Before entering a confined space, a blank
Confined Space Entry Permit must be obtained frbm unit supervisor,
safety coordinator, or from the City Attorney’s ©@#. A blank permit is
also attached at the end of this procedure thatbeaphotocopied. The
permit should be filled out as the following stepe completed.

1. Any conditions making it unsafe to remove an erdeanover shall be
eliminated before the cover is removed.

2. When the entrance cover is removed, but beforengrioyee enters the
space, the internal atmosphere shall be tested, avitalibrated direct-
reading instrument, for the following conditionstire order given:

a. Oxygen content
b. Flammable gases and vapors
c. Potential toxic air contaminants

3. Employees may not enter the space if the atmospddrazardous until
continuous forced air ventilation is used to eliaten any hazardous
atmosphere.

a. Forced air shall be so directed as to ventilateittmediate areas
here an employee is or will be present within thpace and shall

continue until all employees have left the space.

b. The air supply from the forced air ventilation $Ha#¢ from a clean
source and may not increase the hazards in the spac

c. The atmosphere within the space shall be continyaested as

necessary to ensure that continuous forced airilagon is
preventing the accumulation of a hazardous atmasphe

32



d. If a hazardous atmosphere is detected during er afftry:

1. Each employee shall leave the space immediately.

2. The space shall be evaluated to determine how #zartious
atmosphere developed.

3. Measures shall be implemented to protect emplojees the
hazardous atmosphere before any subsequent re-takes
place.

e. A communication device such as a telephone (celluidoardwired)
or a two-way radio must be available for use in #vent of an
emergency.

f. To expedite rescues, in the event of an emergelcgntrants must
wear a full body harness at all times while in afowed space.

c. Duties and Responsibilities:

1. Department Heads, Managers, and Supervisorshall ensure that all
employees are properly trained and that the negesafety equipment
is available to workers whose work assignmentsumtel entry into
confined space. Workers shall not be assignediowed to enter a
confined space without the following equipment:

a. An atmospheric monitor to measure oxygen conceatratany
presence of combustible gases, and any presenoriofjas

b. A mechanical ventilation device.
c. Emergency communication equipment.
d. Full body harness for all entrants.

2. The Entrant shall ensure that all necessary preliminary stepgaken
including the completion of a Confined Space EnBgrmit before
making entry. Entrants shall not enter confinedcss if they are not
properly trained or if the space is unsafe. Ensrdrave the following
responsibilities:

a. Know the hazards that may be faced during entry.

b. Properly use the safety equipment.

c. Communicate with the attendant as necessary tdestfap attendant
to monitor the entrant’s status and to enable ttendant to alert
entrants of the need to evacuate the space iftthesphere becomes

hazardous.
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d.

Alert the attendant whenever the entrant recograngssymptoms of
exposure to a dangerous situation.

Exit the space as quickly as possible wheneverreddéo by the
attendant, if a dangerous situation is identifiedjf an evacuation
alarm is activated.

3. Attendants shall be assigned to remain outside of the confseace
and to be in constant contact (visual or speechh whe worker(s)
inside. The attendant shall not have any otheresiuivhich could
distract him/her from monitoring the workers in tepace and shall
know who to contact in the event of an emergengytendants shall
have the following responsibilities:

a.

b.

Know the hazards that may be faced during entry.

Be aware of possible behavior effects of hazardexjsosure to
entrants.

Maintain an accurate count of the number of entramthe space at
all times.

Remain outside the permit space at all times veligved by another
attendant.

Communicate with entrants as necessary to monittvas’ status
and to alert them of the need to evacuate if canmdit become
hazardous.

Monitor the activities inside and outside the spaxdetermine if it
is safe for the entrants to remain in the spacecader an immediate
evacuation if dangerous conditions develop.

Summon rescue and other emergency services as a@®othe
attendant determines that the entrants may neésteags to escape
from the space.

Ensure that unauthorized persons do not enterpees

Perform no duties which might interfere with theeatlant’s primary
duty to monitor and protect the entrants.

4. Emergency and Rescue ProceduresRescues in confined space will
be performed by the Denver Fire Department. Taensmely rescue,
the following requirements have been established:
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a. The Denver Fire Department shall maintain the meguequipment
to perform confined space rescues and ensure iteatiépartment
personnel are properly trained on the hazards wiireed spaces and
rescue techniques.

b. City work crews shall have a means of communicatieadily
available prior to entering a confined space. A-tmay radio or
telephone must be immediately accessible to trenddint so that
there will be no delay in reporting an emergentyagion.

c. Confined space entrants shall wear a full body éssrat all times
when in a confined space. The harness shall bgmep with a
connecting ring on the back, between the shouldershat a rescue
line can be quickly attached in the event of anrgeecy.
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