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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) is written to meet the Quality Assurance/Quality
Control requirements of the Wyoming Department of Environmental Quality, Water
Quality Division, Watershed Program and the United States Environmental Protection
Agency (USEPA) for water quality samples collected under projects funded by Clean
Water Act (CWA) Section 319 grants as well as other sources of funding. All water
quality monitoring will meet the requirements of the State of Wyoming Statues 35-11-
103(b) and {(c) and 35-11-302 (known as the Credible Data Law).

This SAP is intended as a field guide for LSRCD personnel who will be conducting the
water quality monitoring. Additionally, this SAP will serve as guidance for QA/QC
procedures and data management.

Samples are collected using the methods, pracedures, and protocols in the Natural
Resources Conservation Service “National Handbook of Water Quality Monitoring,”
2003, and the Wyoming Department of Environmental Quality, Water Quality Division,
Watershed Program “Manual of Standard Operating Procedures for Sample Collection
and Analysis,” 2011.
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2.0 BACKGROUND

Under the Clean Water Act, States are required to determine and describe the condition
of all water of the State, including surface waters. This is done by assessing the
watercourse condition and classifying waters by their existing and potential beneficial
uses. FEach use classification has a specific set of water quality numeric criteria and
narrative criteria that describes the classification. Wyoming has classified their surface
waters and these classifications are presented in the Water Quality Rules and
Regulations, Chapter 1 — Wyoming Surface Water Quality Standards.

Additionally, the CWA mandates that every two years the States evaluate water quality
data. The results are summarized in a report and the impaired waterbodies are
tabulated into a list, known as the 303(d) List. The list includes all of the waters within
Wyoming that have been assessed and determined to be impaired and do not fully
support existing or designated uses. A water is deemed to be “impaired” or “non-
supporting” if any of the narrative or numeric criteria associated with the classification of
the stream reach in question are shown to be unmet or adversely affected by human
activity. The most recent report entitled “Wyoming’s 2012 305(b) Integrated State
Water Quality Assessment Report and 2012 303(d) List of Water Requiring Total
Maximum Daily Loads (TMDLs),” includes three streams located within the Little Snake
River Conservation District in Carbon County. The following fable summarizes the
stream listings by watershed.

Table 2.1 LSRCD List of Water

Watershed Stream Classification Impairment Source
Habitat alterations,
Little Snake Sub- West Fcc:,;keﬁf Loco 2AB Nutrfents,
basin Temperature
Savery Creek 2AB Habitat alterations
M”ddyb(é‘";ﬁk Sub- Muddy Creek 2C Selenium, Chioride

Litlle Snake Sub-basin

West Fork of Loco Creek and Savery Creek lie within the Little Snake Sub-basin
watershed. West Fork of Loco Creek was put on the 303(d) list for Habitat alterations in
1996 due to grazing. Savery Creek was put on the 303 (d) list for Habitat alterations in

1998 due to grazing. The physical degradation of both these streams is a threat fo
aquatic life other than fish.

Muddy Creek Sub-basin :

Muddy Creek from below the confluence with Youngs Draw upstream to the confluence
with Deep Creek was put on the 303(d) list in 2010 for Selenium and Chloride. Both
Selenium and Chloride are natural in the soils along Muddy Creek. The listing on
Muddy Creek that was from the confluence with Red Wash upstream to the confluence
with Antelope Creek was put on in 1996, LSRCD has received notification that this
segment is proposed to be removed from the 303(d) list on the 2014 list.

Page 6



2.1 Project Area Description

The project, as defined in this SAP, includes two watersheds: Little Snake River Sub-
basin and Muddy Creek Sub-basin. Figures 1 and 2 delineate the watersheds, while a
description of each watershed is discussed below.

2.1.1 Little Snake River Sub-basin (HUC 14050003)

The Little Snake River Basin in Wyoming is bordered to the east by the Continental
Divide and the Sierra Madre, the north by the Great Divide Basin and the west by the
Green River Basin. The Little Snake River is a tributary to the Yampa River. The towns
of Baggs, Dixon and Savery lie within this watershed. Haggerty Creek originates near
the Continental Divide, then confluences with Lost Creek to form West Fork of Battle
Creek. Savery Creek also lies north of the town of Savery. Loco Creek, Little Savery,
Big Sandstone, Little Sandstone are all tributaries of Savery Creek.

Streamflow - The Little Snake River is fed through tributaries. Most of the tributaries
are run off based. There is a USGS station near Slater Colorado on the Little Snake
River (09253000). Haggerty Creek and Lost Creek are fed by runoff. Savery Creek is
fed by runoff and by the High Savery Dam. There two Wyoming State Engineer stations
on Savery Creek.

Land Use — The principle land use in the watershed is agriculture. There is an old
abandoned mine site up Haggerty Creek, from which Coppert, silver and cadmium were
mined.

Precipitation/Seasonal Distribution — Average precipitation generally ranges from 51-60
inches per year estimate for Haggerty Creek, 16-20 inches a year for Savery Creek and
11-15 inches per year for Baggs. Normal high flow peaks March through June.

Geology — The Sierra Madre Range is primarily composed of Precambrian igneous and
metamorphic rocks which are relatively resistant to erosion. However, in the lower
elevations of the basin, the geology consists of mostly fine grained sedimentary rocks,
most of which are easily eroded and often contain high levels of salts.

2.1.2 Muddy Creek Sub-basin (HUC 14050004)

Muddy Creek is north of Baggs and is the main stream in the Muddy Creek Sub-basin.
The creek follows highway 789 for a while then branches west. The head waters are in
Saratoga — Encampment —Rawlins Conservation District but LSRCD has taken over the
work on it.

Streamflow —There is a USGS station outside of the town of Baggs near Youngs Draw.
(09258980) There is also a newer USGS station near Olson Draw. (09258050) Spring
runoff generates a good flow of around 200 cfs,
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Land Use — Agriculture and energy development are the primary land uses within the
watershed.

Precipitation/Seasonal Distribution — The project area is semi-arid averaging 6-10
inches of precipitation per year with the majority of the precipitation occurring during
intense — short duration thunderstorms.

Geology — Geologic materials comprising the majority of the surface of the watershed
consist of natural erosive soils.
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3.0 STUDY GOALS AND OBJECTIVES

Habitat alterations and physical degradation of several streams within LSRCD is of
great concern. LSRCD is working on all streams to remedy the issues and get them de-
listed. Several sections on Muddy Creek have been delisted and will continue to see
improvement. LSRCD will continue to monitor all streams in their district for a continual
data set and to monitor the BMP's.

Goals for Upper and Middle Muddy Creek are to continue baseline chemical, physical
and biological menitoring.

Objective: To have ah ongoing baseline data set.

Goal for Lower Muddy Creek is to delist small section below Youngs Draw due to the
listing of Selenium and Chloride.

Obijective: Work with DEQ and EPA on this listing. EPA in 2012 and 2013 did
some long term chemical monitoring. That data along with chemical samples taken
have been analyzed and put into a peer reviewed draft paper, but is not available for
release to the public. LSRCD will continue to work with EPA on the release of that peer
reviewed science. LSRCD will work with DEQ on streams when they come into the
district.

Goal for Savery Creek, confluence with Sandstone Creek downstream to the confluence
with the Little Snake River is to work on delisting the section.

Objective: Continue monitoring, stream channel construction, and barrier
removal.

Goal for West Fork of Loco Creek is to delist stream.

Objective: Continue to monitor stream for chemical, physical and biological

parameters. Work with permitees on rotational grazing.

This Sampling and Analysis Plan is covered by the Wyoming Department of

Environmental Quality, Water Quality Division, Watershed Program Monitoring Quality
Assurance Project Pian (QAPP), 2001.

3.1 Credible Data Legislation

Monitoring completed under this SAP is in accordance with Wyoming Statute (W.S.) 35-
11-103(b) and (c) and W.S. 35-11-302, commonly referred to as the Credible Data Law.

§35-11-103. “Credible Data” means scientifically valid chemical, physical, and
biological monitoring data collected under an acceptable sampling and analysis plan,
including quality control, quality assurance procedures and available historical data.”

§35-11-302. “The rules, regulations and standards shall prescribe: The use of credible
data in determining water body’s attainment of designated uses. The exception to the
use of credible data may be in instances where numeric standards are exceeded, or in
ephemeral or intermittent water bodies where chemical or biological sampling is not
practical or feasible.”
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3.2 Corrective Actions

The District will evaluate the project on an annual basis. Any modifications to the
sampling plan, including site locations, sampling schedule, sample collection, choice of
laboratory, quality assurance/quality control,” sampling methods or standard operating
procedures will be decided by the District employees and the LSRCD Board of
Supervisors. Records, such as field personnel and training, which may change yearly,
will be updated as necessary. In the event of a monitoring plan change the District will
amend the SAP, including the date of the amendment. The amendment will be included
in the SAP and all field personnel will be notified. If quality control samples are not
meeting project criteria or if any other event requires corrective action the District will
follow the procedures included in the WDEQ QAPP for assessment and response
actions. Any changes will result in an addendum or amendment with the new
information will be send to WDEQ.

Page
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4.0 SAMPLING
4.1 Sampling Deslign

The sampling design was based on previou

sites established by LSRCD. The

understanding of overall water qua
are meeting their designated uses.
measurements may be related to bioclogica

4.2 Sampling Personnel, Training and Experience

parame
lity within each stre
Additionally,

LSRCD currently employs one person as presented in Table 4.1.

Table 4.1

LSRCD Personnel

s monitoring conducted by WDEQ as well as
ters measured will provide LSRCD with an
am and determine if the streams
chemical and physical stream
| results to assess if any associations exist.

Name

Organization/Title

Training,

Date of Last
Training _

Previous
Experience

Dawn Arnell

Assistant Natural
Resource
Coordinator

Water Quality
Monitoring
Training WACD
Module |, 11, and

2011

6 years total
sampling

Teton Science
School
Watershed
training 1994,
Teton Science
School, Lena
Natural Resource | Leopold

Coordinator Geomorphology B 20 years
training  1996;
WACD
Statistical
Analysis’s
instructor  1996-
2000

Larry Hicks

Dawn warks in the field with DEQ annually on wadeable streams assessment and
Macro invertebrate sampling when DEQ Is in our area.

4.3 Sampling Site Locations

Sites utilized by LSRCD are located in close proximity to roads. See Appendix B for site
“locations and routes taken. These maps also show private land crossed all permission

is obtained in LSRCD’s office.

A Gamin GPS Oregon 600 unit was used to determine latitude and longitude
coordinates for each monitoring site. Written permission between L SRCD and the
private landowners and State of Wyoming has been obtained for monitoring sites
located on private lands. Permission is also obtained from landowners that LSRCD

crosses to get to the sample sites.
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Table 4.2 . Sampling Site Locations
: Latitude-
Stream mﬂMﬁn_vMM ID ._.Jn%_w._wrwnm M_M._ nw OE_M_MHZ@ Site Description
Muddy . \.: Eﬁm 479 Private North on Hwy 789 20 miles to CR 608, % mile on road. Tum through
C DAD - A 14050004 | Permission | gate by old homestead. Follow road to creek, used to be a UW site with
reek Dad 107.45'49.345 . i
: on file all the equipment still there. .
Muddy ‘ North on Hwy 789 30 miles turn on Uco_.n_.m.xm road right after second
Cresk MCR 41.24'56.444 14050004 BLM bridge of Muddy Creek. Follow for 2 miles till road heads north on the
Reach 107.46™16.486 | ~ ) M%qu is a two track that goes directly to the site. UW equipment is still
ere.
Savery 41.1°5.268 - * Private From Baggs travel 11 miles on Hwy 70 East to Savery. Tumn right at
Creek Cobb sSCC 107 .mm.m.m a59 14050003 | Permission | Savery follow road to Cobb Cattle Ranch. Site is up stream of the house
- i on file through a gate crossing.
Savery 41 m._mw 236 Private From Baggs travel 11 miles on Hwy 70 East to Savery. Turn left at
Creek Loco .8CL g ow. Nm._m, 350 14050003 | Permission | Savery travel 7 miles on dirt road to CR 752. There is a new permanent
station ’ ) on file station installed on Savery Creek at the Loco Creek Bridge.
- From Baggs trave| 11 miles on Hwy 70 East to Savery. Turn left at
West Fork WEL 41.8'42.896 14050003 BLM Savery fravel 7 miles on dirt road to CR 752. Travel on CR 752 till two
of Loco Ck 107.2548.713 | "~ | track runs out. Park and walk up stream % mile to site. Site is marked
) with a t post.
Doty Doty Private Oil and gas roads from Dad — contact district for directions. — sampled
_M_\_or_:ﬂm._? Mountain | 41.28 Am_ 269 14050004 | Permission | SVerytwo years
994 site 1994 site 107.36'7.285 on file
MACRO . . .
o Muddy Muddy _ STATE Contact LSRCD for directions — sampled every 5 years
reek Lake ) 41.23'11.80 o
Cresk . 14050004 | Permission
Draw Lake Draw 107.24'02.68 on file
MACRO ‘
_Mca& Mud a<. . . Private Contact LSRCD for directions — sampled avery 5 years
reek C 41.28'00.82 ; o
Bridoer _.mmx 107.29°07.73 14050004 _umﬂ:,__m.m_o:
9 Bridger on file
MACRO
Muddy Contact LSRCD for directions — sampled every 5 years
_.oamx_ Muddy
ittlefield 41.26°36.59 .
Crosk | oK | 107270347 | 14050004 BLM
MACRO .
Page
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Muddy Mudd From Rawlins travel 14 miles on Hwy 71 south then travel on Bridger
Creek i 41.2510.31 pass road for 32 miles site is located below fence line at WGFD habitat
. Creek . 14050004 BLM )
Grizzly Grizzly 107.26'22.13 sign. Sampled every 5 years.
MACRO
%MM__A:WM“ MoKinney 41.28'53.42 14050004 nm_u_..w_“_mw%o: Contact LSRCD for directions — sampled every 5 years
MACRO Creek Low | 107.28'26.53 on file
McKinney Private Contact LSRCD for directions — sampled every 5 years
Creek McKinney 41.29'31.8 14050004 | Permission
Upper Creek 107.21'14.8 on file
MACRO
EWM:_M@ McKinney | 41.29'43.537 14050004 _umv_,__“”._w%o: Contact LSRCD for directions — sampled every & years
MACRO Eagle | 107.26'59.129 sy
Little Muddy Little 41.29'28.96 14050004 _umﬂﬂwwo: Contact LSRCD for directions — sampled every & years
MACRO Muddy 107.21°20.62 on file
Page




4.4 Parameters, Units, Analytical Methods, SOPs, Preservatives, Holding Times

LSRCD will collect credible data comprised of physical, chemical, and biological parameters. The
sampling parameters, analytical methods, preservative required and holding times are listed in Table

4.3.
Table 4.3 Parameters and Sample Collection Methods
Parameter Units Analytical Method Preservative qud'"g
g 00.8 pH: S
Coolto 4°C
Magnesium mg/L 200.8 HNO3 to pH<2 6 months
7 Coolto 4°C
Sodium mg/L 200.8 HNO3 to pH<2 6 months
_ Coolto4°C
Potassium mg/L 200.8 HNO3 to pH<2 6 months
Coolto 4 °C
Total Dissolved Solids mg/L 2540C Cool to 4°C 7 days
(TDS)
Total Suspended mg/L 2540C Coolto 4 °C 7 days
Solids (TSS)
pH ‘ Units 450-H* B None 14 Days
Elecirical Conductivity phosfcm 2510B Cool to 4 °C 28 days
Turbidity Ntu 2130B Cool to 4 °C 48 hours
Selenium mg/L 200.8 HNO3 to pH<2 6 months
Carbonate mg/L 2320B Coolto 4 °C 14 Days
Bicarbonate -mg/L 23208 Cool to 4 °C 14 Days
Fluoride mg/L. 300.0 & 300.1 None 28 Days
Chloride mg/L EPA 300.0 N/A 28 days
Nitrate — Nitrite as N mg/L. EPA 353.2 Sulfuric Acid to 28 days
pH<2
Coolto 4 °C
Nitrite as N mg/L 300.0 & 300.1 Coolto 4 °C 48 hours
Ortho Phosphate mo/L 300.0 & 300.1 Coolto 4 °C 48 hours
Sulfate mg/L 300.0 & 300.1 none 28 Days
Total Phosphorous mg/L. EPA 200.7 Sulfuric Acid to 28 days
‘ pH<2, Cool to 4 °C
Total Alkalinity as mg/L . 2320B Coolto 4 °C 14 Days
CaCO3 _
Hardness as CaCO 3 mg/fL E130.1 Nitric acid pH 2 6 mnts
Cool to 4 °C
Specific Conductance yhos/cm E120.1 N/A N/A
Dissolved Oxygen %, mg/L EPA 360.1 N/A N/A
Turbidity NTUs E180.1 N/A N/A
pH unitless E150.2 N/A N/A
Stream Temperature - C E170.1 N/A N/A
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Biological parameters — Biological Assessment form DEQ (Appendix A) is followed when sampling,
except those that are crossed out. LSRCD samples using a surber net that is 500 um. Samples are
preserved in 90% Ethyl Alcohol. LSRCD attends Macro sampling with DEQ when they are in our
area.

Physical Parameters —

When conducting Biological Assessments physical parameters are monitored. Bank stability is
assessed. Velocity and flow are taken. Cross sections and longitudinal profiles are taken every 5
years for comparison. Pebble counts are counted every other year. Embeddeness is monitored at
each site sampled every other year.

4.5 Sampling Bottles

LSRCD will utilize one liter sterilized bottle, one 500ml bottle, one 500ml bottle with sulfuric acid and
one 500m! bottle with nitric acid in it. All bottles will be stored at the LSRCD and taken to the field
unopened. All bottles (except the ones with acid) will be rinsed three times before the sample is
collected.

4.6 Sampling Schedule and Frequency

For 2014:

Muddy Creek Dad site will be grab sampled once during equipment deployment in the spring. A
pressure transducer will be deployed during the spring.

Muddy Creek Reach site will be grab sampled once during equipment deployment in the spring. A
pressure transducer will be deployed during the spring.

Savery Creek Hwy Bridge, Cobb and Loco sites will be sampied four times a year, once each quarter,
the last month of the quarter. Macro Invertebrates will be sampled at all sites this year. Macros are
repeated at the same time each year close to the same day.

West Fork of Loco Creek will be sampled once a month with a Troll 8500 multi parameter meter
installed at site. This site will also have a pressure transducer to monitor flow as well. Macro
Invertebrate will be sample this year.

Wyoming Department on Environmental Quality Wadeable Streams Assessment will be completed at
Muddy Creek sites -Doty Mountain, Lake Draw, Bridger, Littlefield, Little Muddy, Grizzly, McKinney
Low, McKinney, McKinney Eagle and West Fork of Loco Creek. LSRCD will follow WY DEQ method
of sampling using a surber net 500 um.

4.7  Health and Safety

Safety must be a primary concern at all times and in all sampling situations for field sampling
personal. In any marginal or guestionable situation, samplers are required to assume worst case
conditions and use safety precautions and equipment appropriate to that situation. Samplers who
encounter conditions which, in their best professional judgment, may exceed the protection of their
safety equipment or may in any way represent a potential hazard to human health and safety should
immediately leave the area and contact their supervisor.
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Te avoid direct contact with contaminated water, rubber gloves will be worn when sampling surface
water. . Samplers will thoroughly wash hands and arms with bacterial scap after sampling and before
eating or drinking. In the field, antibacterial wipes should be used prior to eating or drinking.
Samplers should be vaccinated for Hepatitis-A and have had a Tetanus shot within the last five years.
Samplers should be familiar with basic first aid and CPR.

Samplers are strongly recommended to carry a cell phone. Samplers will inform a supervisor when
they leave for the field, the location where they will be sampling, and their estimated time of return.
The supervisor will initiate the emergency action plan below if the samplers have not returned to the
office within the allotted time. To avoid unnecessary worry and concern, samplers will call the office if
they are running behind schedule.

4.7.1 Emergency Action Plan

A supervisor or personnel on duty will be notified of the departure time of each sampling trip, know
the itinerary, persons involved, and estimated time of return. The contact person(s) will also know
whom to contact to initiate rescue efforts. If samplers have not returned or reported on time, the
supervisor or personnel on duty will contact the Carbon County Sheriff's Department.

4.7.2 Hospital

The nearest hospital to the monitoring sites is located in Rawlins.
Memorial Hospital of Carbon County

2221 W. Elm St

Rawlins, WY 82301

307-324-2221

4.8  Standard Operating Procedures

Procedure WDEQ page number
Conductivity Conductance, Specific " 160

_ {Conductivity
pH ' pH | | 170-171
Temperature Temperature, Water 176
Dissolved Oxygen Dissolved Oxygen (D.O.) 162
Turbidity Turbidity 178
Blanks : Blanks 191-193
Duplicates Duplicates 222-223
Quality Control Quality Control Measures, - 239-242

Summary of

Field Book 227-228

4.9 Sample Labeling

Water chemistry and biological samples will be labeled with a permanent, waterproof marking pen,
such as a “Sharpie” on “write-in-rain™" paper. The sample identification will be recorded on the
bottle, on the Chain of Custody form, on the lab's analytlcal report, and in the field logbook. At a
minimum, sample labels must include:

1. Sampler'’s initials, as recorded in the field tog book.
2. Date
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3. Thetime
4. Station ID code

Station {D codes identified in Table 4.2 will be utilized on all sample labels.

Example Labels:

Surface Water Chemistry Sample

Date: 6/4/14

Time: 8:40

Sampler: DA

Sample ID #: DAD-6414-DA-01

Explanation of Sample 1D

Sample ID #: DAD - 6414-DA-01
DAD = Muddy Creek Dad site
6414 = June 4, 2014
DA=Dawn Arnell sampler’s initials
01 = normal sample as opposed to a blank or duplicate sample

Quality Conirol Examples

Sample ID #: DAD — 6414-DA-02
DAD = Muddy Creek Dad site
6414 = June 4, 2014
DA=Dawn Arnell sampler’s initials
02 = Duplicate sample

Sample ID #: DAD — 6414-DA-BL1
DAD = Muddy Creek Dad site
6414 = June 4, 2014
DA=Dawn Arnell sampler’s initials
BL1 = Blank sample

4.10 Sample Shipping

Chemical samples are packed in a cooler with ice and are ready for pickup at our office for UPS.

4.11 Waste Disposal

Unless waste liquid is known and documented to be non-hazardous, it may not be disposed of at the
sampling site or poured down any private or municipal drain. All waste liquid created by LSRCD is
sent with the sample to the lab, the lab disposes of all liquid.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL
5.1 Field Logq Books

The LSRCD will follow the WDEQ SOPs, included in Appendix E, for field log baooks, including
archiving. Field logs will be kept in hard-back field books. These books will occasionally be scanned
or copied into digital format for storage on CD. Log books will be stored in a fire safe cabinet at the
LLSRCD office when not in use. Electronic records are backed up daily on Carbonite back up system.

The field log books will include the following:

Key points are as follows:
The outside front cover must contain:
1. The samplers printed names,
2. The from-to date periods covered by the log book (mm/dd/yy),
3. The sequential log book number.
The inside front cover must contain:
1. The signature identification of the samplers and all other persons who make entries
in the logbook.
2. The samplers' chosen set of written initials must be shown.
a. These initials must be used for all entries in the logbook and for any sample
labeling.
b. Any person making an entry must sign and initial the inside front cover of the
logbook.

The log must have:
1. All pages sequentially numbered.
2. No pages removed.
All entries:
1. Must be made in permanent pen.
2. If pencil is used, the reason should be noted in the entry
All corrections:
1. Made with one line through the incorrect information, so that the original information
can still be read.
2. The correct information is written in the next available space.
3. Corrections must be initialed and dated.
4. If an entire page is incorrect, one diagonal line is drawn through the entire page and
the correct information is recorded in the next available space.
Procedure for change of personnel:
1. Samplers who resign or transfer must leave all logbooks.
2. Conservation District Board Supervisors must verify that all logbooks are complete,
numbered, accounted for and filed.
Data recorder:
1. K a field crew appoints one member as data recorder, all participants involved in the
collection of that data must sign the inside front cover, show their chosen initials
beneath their signature, and initial and date the field log book entries.

Additional data that should be recorded in the surface water field loghbooks are as follows:
1. Date
2. Time
3. Site ID#
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4, Parameters sampled

5. How blanks, spikes, and duplicates were identified

6. Name of sampler, weather conditions, environmental conditions, equipment issues,
changes from SOP

7. Any pertinent information not already considered

5.2 Calibration Standards

The dates of calibration standards will be recorded in the equipment calibration log, on file in the
LSRCD office.

Material Safety Data Sheets (MSDS) for all chemicals used by LSRCD are on file at the LSRCD
office.

5.3 Chain of Custody

LSRCD utilizes chain of custody (COC) forms provided by Wyoming Department of Agriculture
Analytical services (the contract laboratory). A blank COC is included in Appendix A. The top right
cornor of the form is used for COC. Following each monitoring event the sampler records the
sample ID, data and time sampled, and parameters to be analyzed.

It is mandatory to submit a completed and signed COC form with the samples.

The LSRCD sampler relinquishes the samples to the fab by signing and dating the COC.
The lab receives the COC form and signs it.

The lab provides a digital copy of the COC to the LSRCD sampler via email.

LSRCD files the original in the COC file and maintains it indefinitely.

b wnN =

5.4 Equipment Calibration and Maintenance

Equipment calibration and maintenance will be performed by the field sampler prior to each
monitoring event. All equipment will be calibrated according to the manufacturer’s recommendations
and/or WDEQ SOPs. Table 5-1 presents the calibration and maintenance procedures, schedule of
service and references.

Table 5.1 Equipment Calibration and Maintenance

Calibration Maintenance Schedule Reference

Specific Solution Check batteries Prior to Equipment
Conductance Monitoring | Manual
Dissolved Oxygen | Rugged

Dissolved
pH Buffer Solutions

4,7 &10
Temperature N/A
Velocity Propeller- spring | Check batteries Equipment

manual

PR s R T T
g i 4 e
[minGRS Orggon

Locafion NIA
Photo N/A
Documentation | A , e




Factory Send in to Every two | Equipment
company years | manual

The equipment calibration log will be kept in the LSRCD office and updated as equipment is
calibrated or maintenance is completed. Any calibration or maintenance completed in the field will be
noted in the field log book. If calibration of the multi-parameter probe occurs in the field, data will be
downloaded upon retum fo the LSRCD office.

5.5 _ Data Verification and Validation

LSRCD will follow the requirements and methods of data review, validation, and verification outlined
in the WDEQ QAPP. Larry Hicks and Dawn Arnell will be responsible for receiving the data sheets
and field log books, checking for omissions in identification, decimal placement, dates, times, units
reported, and comments. Water quality technical staff collecting data will be contacted immediately if
there are data gaps or if scheduled sampling times were missed.

It is the water quality technical staff's responsibility to evaluate raw data generated by the contract
laboratories for appropriate numeric reduction, data quality, and accuracy. All data will be reviewed
and reported in units specified at the detection level of the analysis methods used. To reduce data
point loss, data that is reported as “less than” detection level should be incorporated at a value of 1/2
the detection level. Once data is generated, it will be compiled in a database file. During this data
transfer, the information will be reviewed and verified in accordance with data quality objectives.

Data generated in the laboratory will be validated by performance checks such as a duplicates and
blanks. Data will be reported in the units that have been designated to each parameter in the
Analytical Methods, Holding Times, Parameters, and Sample Collection Methods section tables.
Scientific notation will be used and significant figures will correlate with detection levels. Both
graphing and narrative conclusions will be used to describe the water quality results and trend
variations.

5.6 __Field Quality Control (QC} Samples

The following table outlines quality control measures LSRCD will to ensure credible data collection

Page 20




Table 5.2

Sample Quality Control

Parameter QC Check Frequency Acceptabl Corrective Actions
e Range
Blanks Contamination 1 per trip Pass/Fail Notify appropriate staff; repeat
which might affect procedure; find contamination
analytical results source; decide whether to
accept or disallow data.
Chain of Laboratory notes Each group No errors Notify appropriate staff; audit
Custody errors and of samples of and train the field sampler; test
Form omissions on shipped to omissions  results from samples which are
sheet and in the lab sent {o the laboratory without a
laboratory Chain of Custody form are not
database suitable for use in legal actions
Chain of Laboratory Each No efrors Notify sampler and appropriate
Custody Seal records on Chain containerof  or management; audit and train the
of Custody Form samples omissions  field sampler; test results from
and in Laboratory  shipped to samples which do not have a
database the lab seal are not suitable for legal
actions
Dissolved Written record of Once per Instrtument  Send into In-Situ for repair
Oxygen calibration. season specific
Duplicates Required 1 every 10 Required Notify appropriate staff if
sample sites missing; audit and train field
per trip per sampler. Water Quality
parameter {1 Specialist decides whether to
minimum) accept or disallow data.
pH 2 point meter OCnce each +5% Bring in for standards check,
check with pH 7 seasaon send into In-Situ for repair
and 10 buffer '
standards
Sample Sample label and  All samples No errors Notify appropriate staff;
Preservation  Chain of Custody or resample; data is flagged to
agrees with omissions indicate that it should not be
parameter SOP entered in a database or used
for decision making

5.7 Data Quality Objectives

Data quality objectives (DQOs) in terms of precision, accuracy, and completeness for the monitoring
completed under this SAP are presented in Table 5.3.
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Table 5.3  Summary of Data Quality Objectives

Precision Accurac Completeness Reference
Parameter DQO DQo bao
Temperature ' +/~ 10 % +-0.15°C 95% Troll Manual
pH +-5 % +/-0.2 95%
Conductivity +/- 10 % +-0.5% 95%
Dissolved Oxygen 0 +/- 0.2 mg/L o
+-20 % or 2% 95%
Turbidity _*+-10% +- 2% 95%

5.8 Sampling Methods

This SAP meets all of the quality control (QC) requirements described in the WDEQ QAPP. LSRCD
utilizes the afore mentioned methods to meet the QC requirements.

5.9 _ Assessment and Response Actions

If requested, the LSRCD will work with the WDEQ/QA/QC officer or other third party entity to
complete a field audit.

6.0 LABORATORIES
6.1 __Laboratory QA/QC Plans

The contract laboratory, Wyoming Department of Agriculture analytical services and the National
Aquatic Monitoring Center has a Quality Assurance Manual. The manual is available upon request.
LSRCD sampling staff has reviewed the manual.

6.2 Contract Laboratory

Chemical and biological analysis will be conduCted by Wyoming Department of Agriculture Analytical
Services Laboratory. All samples will be shipped via UPS to them.

Wyoming Department of Agriculture Analytical Services
1174 Snowy Range Road

Laramie WY 82070

307-742-2984

Macro Invertebrate samples are sent to Utah State University Bug lab.

National Aquatic Monitoring Center

Department of Watershed Sciences (WATS)

Utah State University

5210 Old Main Hill

Logan, UT 84322-5210 Phone: 985-502-7530 Fax: 435-797-1871
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6.3 Laboratory Results

Hard copies of the lab results will be stored in a fire-proof file cabinet in the LSRCD office. Electronic
records will be stored on LSRCD's network and recorded to carbonite online back up service.

7.0 DATA
7.1 Data Archiving

Table 7.1 Data Archiving

Record Type Storage Storage Responsible Party
Location Duration
Original
Calibration Logs LSRCD Indefinite  WQ Tech
Chain of Custody LSRCD Indefinite  WQ Tech
Field Log Book LSRCD Indefinite ~ WQ Tech
Lab Results LSRCD Indefinite ~ WQ Tech
Maps LSRCD Indefinite  WQ Tech
Reports LSRCD Indefinite ~ WQ Tech
SAP, QAPP, SOP LSRCD Indefinite  WQ Tech
Spreadsheets LSRCD Indefinite  WQ Tech
Database .SRCD Indefinite  WQ Tech
Management System
Photos LSRCD Indefinite  WQ Tech

LSRCD - Little Snake River Conservation District
Photos are organized by site and year, left on computer. All documents on the computer are put on the cloud
by Carbonite.

7.3 Statistical Analysis

Statistical Analysis will be performed by LSRCD staff, Grab sample data collected by the field equipment is
downloaded and put into a excel spreadsheet. All data is averaged and compared to lab data. The sodium
absorption ration (SAR) is calculated.

Na®
\/ L(Ca?* + Mg?*)

Flow data taken when there is a permanent station with a level troll is used to create a rating table for
calculation of flow in that stream. Data is taken from the level troll and the flows and put into excel to create a
linear regression,

S.AR =
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Appendix A

Forms
Wyoming Department on Environmental Quality Wadeable Streams Assessment
Field Data Form also used for Macro sampling
Grab sample form and Chain of Custody
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WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
WADEABLE STREAMS BIOASSESSMENT FIELD DATA FORM

DATE (adsgnssd o~ - DECIDCODE _ . MAJOR BASIN
STREAM NAME REACH NAME
SAMPLING PURPOSE/PROIECT:  Reforence Random  Terpeted  Spill/Complaint  Other

Mot Lisvuall obsersens by aahe ih the Fleld Nokes
FILIC CONTIEL ..o s e s i vemr e v DEQ STREAM CLASSIFICATION: 1 2 2w &4 AB A B C D

Class Subuobagory

BCOREGION: Level ITT Lavel IV, ORDBER: 1 23 485 6
UISGE MAP (1243 BN AR (11001
COUNTY COORDINATES o/l BEC i Lol B v e ¥
COORDINATES:  LALLELOE. e v s s LONGEIVEYE . . e e e o e i e e i e
CORRECTHI: TATTTUDE oo e e s s e s e s s LOWGITULYE . oo s s o v s s s s s e

BEEVATION it DRAINAGE ARBA e T LANDPFORM (Clecle one):  Mowstain - Foothills  Plains

Privete  Stole County Muapal Miitary Tubal USFS BLM  USFWS NIS DOR BOR

CONTACT PHONE ( ) -
WY LU S——
BESULTS REQUESTED? ¥ N Notes:

T

ummberi and time v JOTOQGRAPLLLE
UEETREAM (row bwaeobiifle) _____ DOWNSTREAM (fomsopoldffle) PANORAMA e
QTHER PLITOS:
Lo CAPTION TIME,
2 CAPTION TIME
3. CAPTION TTME,
Continue in Field Wotes, [fneceseacy.
-
Revised 6/1/07
Page 25



CHARGES: Tist name, pemdt rmmber, discharge type fian WWTT, il teeater, inclustrial), and estimare diskance

from §amp1€',s§u; andp@ent {%) conbibution of mschange to stzeamn flow. List adélﬁemal iamhues in the Field Notes,

:,::@RM}‘I{P{QL‘ : i.- R ) WHUTION
W 5, (Circle one), BECONDIARY LAND USE (Cieslo ona & label #2) sod LESSER LAND LISES (Undexling).

walhm mmedmw me:mty of alream seach

Nen-erigated Fayland  Tedgated Flagtand  Mon-ireigated Row Crop Ireigated Row Crop Livestosk Grazing Confined Foedlot  Logping
Inchustrisl Ul Military Reserve Mindng  Oil & Gas Recvention & Wikilife Fabitat  Other,

PRESENTUPSTREAM? (Cicole oll thatopplyy  Tiipation Diversisn  levigadon Retuen Mundeipal Intalke Do Road Crossinge
Conpicted Rosds  Charwel Alteration (le. dradaed, arbificlel embankments, cancrete Tned;  Boaver Prams  Fish Migradion Barriags  Tigh Flabitat Struetures

FLOW AUGMENTATION? (©ircleall thutopplyy  Mons  Point Dischergels) Trae-Basin Flosw Divession Terigadon Teturn  Aetssion/Well(s)

[ : ; ; )# (A vefor to UBGE togy map desigrution): ¥ N
o-dm‘umam and deinor nbn all app]maisle halmat itanis in rhe Field Notas.

HIBLTING FO WATE

Qﬁm (: r.:,, pcnnl sou:ces, urbsm mnvﬁf eoxmwled dxslmbed arens uncl wacls, mad wssug}s)

LLCEHANGIE (e, highly erosive soils,

gmiagga fcmuws, spmx@, ihx:ml ﬁ-a!;uxm) A

PREDOMINANT GROLOGY (U568 194
PREDOMINANT SQIL TYFE MTRES County Soil Survey)
{Munn and Aeneson 1998)
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Strasm Name Reach Name,

WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
WADEABLE STREAMS BIOASSESSMENT FIELD DATA FORM

SE’rg 5& l;inr(nil
Tdentifys North, Streamtlow Direction, Geographic Heatumes, Locations of Sample Riffle, Panotama Photos, and Cross-Sections (note

distamoe From base of rench: for daeh crovs-section)

Revised 6/1/07
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WATER SAMPLE COLLECTION,

EXATE amelorsend oo s e s ™ s s s e LM, CBAMPLE LD

e st Skl v meccwne iy

Gataimy - o - gy (e

QaDURLICATED Y N DURL SITH HAME TURE, SABBLE ETY s i ™ e e ™ i st s ™
THREBLAMK SAMPLE 10 e L B RIS R (A R S S S
BAMPLIL BY (Nane & Oepruigatien) WIATHER )
: ' - i SONTAIRER o TERESERVATIVE PRESHRVEDY:
Ol $000wLF  F Cither _ Ipsd YN
1 500 nil, B GO 144 By Toad ¥ N
1260k P L] Othor.... PelHMOs feed | T N
250wk B [ Other Tead Y N

g/ ) G sty

DATE (oasedtbesyW¥) oo WV TIME COADUPLICATEY Y N
CONTAINER:  Whid-Pak®  Other VOLUMIE: 108 ml.  Qibee ml,
BLANE PRUEPARED? ¥ N TIME BLANK PREPARID SAMPLES PRESERVED ONICIF ¥ N
[WATER SN LI COLOR ODORS
I Mons sy £ Nona Ui Mana
[} Entetrnitient 1 Rawe B3 Brawn 1 Angexobic
I Congiabant [l Comuon L3 Gresn. [ Sewspe
L} Fren Product L1 Abundam 3 Gy L1 H#&
Ed Ol 21 Crthog
OFIER MATBERIAL ON STREAMBED (iou or alominom o
oxides, eafetia cadhonnie, oil or oxganic gludge, othecprocipitate) BALINIZATION
L1 Mene

£3 None evident

L} Sight . . £ Bjdence of salinity present in watesshied, but none abssrved 10 o near strpam
[Fpresent, dessriba cobor o ee—
[} baderate L3 Minor peidence of safts in o1 near ghroum
L} Severe L3 Sall cruats comnxon i oF peat sleeam or on sleear banks
Y (T ek Mool id Seetal NSRS

pH: I DISEQLVED OXYGER:
TEMPERATLIRE: . TURBIDIMETER:
CONDUCTIVITY: FLOWMETER:




Stream Name . Reach Natmie

WYOMING DEPARTWIENT OF ENVIRONMENTAL QUALITY
WADEABLE STREAMS BIOASSESSMENT FIELD DATA FORM

MACROINVERTEBRATE SURBER SAMPLE COLLECITON

DATE Gom-bypyd = - CTIMESTARTED BANK WORRING FROM (ocking downstremayr  Left  Rights
RIFFLE LENGTH ft PERSONNEL

For 100 particks (uedidnsize=A0min efid §300 stun) seldcted from the “watted sich” of "actiue b of the
1ifFle, Fieanare the fallosing:

D = Embedded height [ = "Total vértical-height Din = Modisti or interingdlats soay

Record dlimeasurements in milimesets ). Hormogerous sand; silt, elay andyormuck is 100%5 enibedded; Fino
trieclioel: and hgdpat dre 0% enibedded. “Culcnlate niésn abeddachesy forthie tiffle teing the formils sttt i st

the bottom ¢f the table: Rlotthe e Liriit Tor mach particle size class Dy, corzosp
vahies, and fotal utnber Soutits on 4 lopuotisl graph ard inclie gith the o Used é\f@fy ﬁfhﬁl’
. .

T By | B L By | B [ B O

— m N D

MEAN RIFILE EMBEDDEDNESS = mo(‘)jnerzn.) = %

Revised 6/1/07
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DAYE oedtbysy) oo oim o e TIMESTARTED . BANRWORKING FROM (looking dovmsteenm)  Lafl  Right
SAMPLE REACH LENGTH _ At

Liablit me i
1 Covaras: Bank-Cndurou: [(48)]
[ Covered Banle-Ela Dndercut (CHLD

[ Uneovgred BavkeUndeccut (UL

[ Ungovered Barkello Thdpreut (NS
LI Badrosk, Cobble, Cravel ()

[ Sand, Sit, Siay, Resiie (@)

Ol Snage or Waaay Trabiis (W)

L] Actiflsial-Structure (A « Tescriba;

] Maﬁrop]rry;ttés Oy

1 Cther - Disoribitr e

LA LN

Covered il ang oFthe Fellowing obeeved: perennial vegatulion grovmd cover, ot cover, cobble sige or goaater ok, andfor logs 4" In diamater or froatey
contiitute 2 50% cover in tie aten between bankfdl and the natural undareut agen.

- HABLLAY
R i dt DU
MACROINVERTERRAT URBER SAMPLE
NET MESH SIZE: 500 pm Qrhar pm NOLSURBIIR SAMPLES BAMMLBIYY e = M
(Toitiads) - (Ve « (W Dayy  «(No)
QA DUPLICATIR Y N DUPL SITE NAME DUBLEAMBLEITY e e ]

PRESERVEDY Y N SAMPLED BY (Namw & Orgasdzation)

BAMPLELID v K

NI MESHL SIZE: 500 pm Othes o NOCKICRS/JABS

QA DUPLICATE? ¥ N DUPLSITEMAME o WHPLSAMPLEID | e e e K
PRESERVEDF Y N BAMPLED BY (Nawe & Oggucivation) .
MACROINYERTEBRATE WOODY DERRIS SAMP LI

TIATLES (oo deyPye) o e ™ ™ e . MOVBCRAPES. . . SAMPLE D .

SR SRS SRR S . 3

QA DURLICATE: ¥ N DUPL SITE NAME DUPL. SAMBLE 102 - - = e

TOTALAREASAMPLED _ am? FOILPLACED IN LADRLED BNVELOPE: ¥ N PRESERVEDY ¥ N

SAMPLED BY (Mame & Organtzadon

* Note: If woody debng {s sampled, record number and dimesnisions of pleces sampled in field notes
oG-
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Straarm Namig Reach Naine

WYOQMING DEPARTMENT ©F ENVIRONMENTAL QUALITY
WADEABLE STREAMS BIOCASSESSMENT FIELD DATA FORM

[Never completed  ~-SPERIPLIYT

AT (oot = e s e /
il’aui‘phyzm Tralrigat ssmpled (chocky T2 Eplithie o) 1 Hpitandde (wotd) T1 Hpismimic (gand) T Bpipatie (sil;g)/
.Sm:i]:ling msthad or devics (rhack): I Rouk Soraps 7 Wood Cylindsr Serape [ Palxifdish 1) Other j/

Total pespliyton sample avear ... cm? lnitfalamwp’!e Shime: .

. }f L'I‘ﬁRS ((Mm}slem;. -:Z"
‘%‘éum& (mrL1 -

] ﬁampla Bubsuxy
Avinlysis | Vilome

Mot aggibicalsla L apiplipiile -

Bt appliagble

m m
Poiioata Aﬁ‘.[f)Ml

i ’Nut'apgmtaia:

ﬁéﬁ-ﬁmﬁ#mﬁfe Mt apphmtsla

Wl applicablo

NQI: a},spiiemsleﬂ

F’nil ﬁamplc tiren delineations placed fn fibeled anvelope (ﬂpﬂiahm w; apitltmdm saeples anly}? Y N‘

[CHL A snil AFDM filtors: Fokled and placed in Foil, lsbeled petfi dish ond ziplock? ¥ N Frozenondryice? Y N Other

| Subsirnple cotmsnis;

"§Ui‘1’91€.’[‘!3‘4€3‘ INFORMARTC

odstione 18 7or epilithiv and

iﬂézgli Eﬁ;ﬁ; hopiiniy imx) (ﬁﬁiﬁ?&fmf *ﬁﬁ‘ﬁiﬁiﬁévw : T
[ B iy | mgﬂmél;; Pattial Full fun | Moy, - Aongi j ﬁm“rif’ﬁﬁﬁﬁfmm‘ﬂzgﬁ? }"T.‘iﬁﬁ‘%‘é‘mﬁt
¥ L1 £ )
] 2] 8]
i 0 o]
£ & oo
(W] £1 W]
o 0 [
[ £ 1
0 o )
T
Revised 6/1/07
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'TEIME, PERSCOMNMEL,

DATE Ganndd

YTYEY e s ™ i s s s

METER: [1cHsbat Flow Bk CIPrics A8 (Tyimy CINatsh MicBiinsy CIOther METER CALIBRATED? ¥ N

DISCHARGE MEASURED BY:  (DEGOnsie  [IUSGEStbion DSl G Ol Bstinats  LCho,

TOTAL &

COMMERNTS:
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Slream Name, Raach Naineg

WYOMING DEPARTMENT OF ENVIRONWMENTAL QUALITY
WAﬁEAﬁEﬁ S‘i“ﬁﬁl&m& BIO&&QE&SME“T FIELD DATA FORM

Collect survey data at 2 minfmuarn of one mpresentative riffle within stresen rach to obtain bankfill charmel mesphology measukements:
czmscwsc:eimtml e, width, mean depth, width /depth eatio, raxivmum depth, width of flood-prond are and sateenclnent vatio. Recod 4l

. Photo-decurnent location of eadh cross-sediion and ifapproved by landowner, instali pérmanent end pitis (i),
Complete calealations in the office and fnclude results with stream yeich e, Surmmarize results for cach tamsect on page 17.

I{tﬁ?m #l Lamgievinnl distanee ... () mmme g_,;;,, mww

SBtation | B8 | Y [ P | By Boire Notes | Pt/ Notsw -

JEL‘lQ X9 ViIME

Mammum E&mﬂi’tﬂl Daph‘n (d.,m;;f) = (F‘? wadmg@ ]halwag,) (}T’E madmg @ Bemilsfull) = “ 3

Bad setting @ flood-prone slevation = (Fhreading @ Bankfll) - Haw = - =
LEP ©heck ongr CThebur  C8take  TlReck bk LATIOUDE o LOWGITIDE

SO
Revised 61707
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J:g‘iuldinal dnﬁmmxe

Ey HJ‘W’-_ ‘Feuti

anmm Bankmll Dﬁpth (l.lms;k() (E‘S rea:img @ ’E‘imlweg} } f40: xeﬂdmg, @ Bank fylh) = -

w

Rod setting @ food-prony elevation = (S resding () Bank(ol]) « e = e s

LER {Cheekong): UIRebar  E3Staks  LIRoek Mark LATITUDE
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Straern Name;

Reaach Name

VWYOMING DEPARTVMENT OF ENVIRONMENTAL QUALITY

WADEABLE STREAME BIOASZESSMENT FIELD DATA FORM

o LCTIO LVEY (Continyed)

RIFELE #ii

Setdon | B3

refarance noRment ... ... (R

£ |

Blev

Feotues/Notes

Maziiurs Bankfall Drapth (d,,.&g’,; (S seading. @'lhaiweg) (l*srmdlng;@ Buskfall =
Kod setting @ flood-prove elevation = ("5 vending ¢ Benkfill) - dped =

LEF Check eng): TlRebac  DIStake  DIRock Mack LATITI D

Wour (1 |

LEAGUTUIIE e e e e e e s s s e

Revised 6/1/07

L] g

Mean Bankfoll Width x 0= ft OR

300 £ Miniovem,
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Completed every
aimol
DATE ¢ other aample |

Collect survey dat to determine the water surface slopes for the peanch (20 1080 "chazmel widths” s ength or for a distancs oqual 0 two
maander wavslegth) and for the mastainverighoge sample riffle, Fou the reach, nusasie water surface elevations at e tops of tiffles
Poorn. the upper enid e the Jower end, Record all mepsureroents in fuet.

- Pleintion Iﬁph@s-z’:}n D L RIS i ()

Run & {ity
........... Rige/Rup =
{fi/ 1)
RIGELE
Mdﬁm Plevation | Notes/Ciintsisiatgee b o [ Rise= )
()

Rise/4tun w

e s oo SETHE)

Completad every
Iioasuse the aamp;ia




Stream Nami Rach dame

WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
WADEABLE $TREANIS BIOASSESSMENT‘ FIELD DA"{'A FORM

DIATE tomsitbdygsyT o™ s s e s PERSOMNMNEL,

Unstabile if any of the following obsarved: breakdown (obvious blocks bioken away), sumping (bank slipped down, abvious #harnp
feature), fracture (obvious crack on bank), vertion] s esading (bunk mestly uncovered and steoper than 80°).

Loverad if any of the following abserved: persmmial vegetation ground cover, oot cover, cobble size or grenter rodk, and/orlogs 24" in
diameter contibate 50% or greater cover in the area between top of bank and active channel bed, Top of hank is detined as flacd plain
crest or other break in slope away From the strem,

Acronymg: §/C= Buable and Covered $/Ue = Stable and Uncovesed
Us/C = Unstable anrd Covered Us/Ue = Unstable amnd Uncovered
Th T RIGHT BANK, -
&mh:ﬂq« R Sroliility & : Hiability &
, Ay 3 : :

Sor . Disoes ), Sover

E.. .

H*f%li,l?‘ BANK

Paitent ("?aj o
o Lotl Beauli 1

TEFTBANE

Eg@mmn

COMMBNTS

-43.
Revised 6,/1/07
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POOL QUALITY
DATE twmddbyyyy) o~ - ... PERSONNEIL

Seloct four pools within the reach believed 0 provide the most “optinml” cover for fish, and ieasire/vite the items bokow. Relate yone
obsetentions to the “weited™ poxtion of the charmel, If reach contains fewer than four poolé, plesse note such on this cheet.

Cieeln the cormurponding oo below,

i Q 0 0

1 1 1 1

2 P 2 2

Civafe the correaponding seura balow,

o U 0 i 0
avel (B), i)

ot - 1

2 2 2 2

Cledle the corresponding score balow.

i Q a o
i 1 i 1
2z 2 2 2

are, oubbies, wor

Cirele the cotresponding scoce below,

0 a il 0
1 1 1 !
2 2 2 2

Clrels the corees ponging seore bobew,

0 0 o Q
1 1 I 1
2 2 2 2

TOOLL | PODLZ | BOGLS | POOLA

RSTIMATE PERCENTAGE OF PQOLS IN BNTIRE REACH AT LEAST 1.5 FERT DEEP M

COMMENTS
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Straarm MNearne Raach Nams

WYORING DEPARTMENT OF ENVIRONMENTAL QUALITY
WAﬁ%A&LE STﬁEAMQ BIOASSES&ME'I\ET FIELD DATA FORM

DIAEE (it d-F5YY o oo s s ™ s oo memmer L ISRBONMNEL,

Ulsivgr data from the Bed Reature Dalineation fpage 12), datsrinine the number of lenseste needad w0 praportonally sample 2 miolioen of 10 petides whad
from pool end non-panl features in the reach. To simuptify cadevlations, sebect 10 particles at 10 tuansents. Selact particles below e bankfull devation at
wronly spaced intorvals accans the enire width of the channsl, 16 not insluds band particles if the ehaned width |e small, as fitot pracéisles typically fotnd
thare will shew the froqancy detritation. For wide dhanriels, semple-only ans bavk particle b svery other transect. Spacific locations of individual
Eeamacts should roprraparit dffles, cins, glides, and the Kead, cmter aid tall-out soctions of poels. Measure the median or internediate ms of particles In
srillierebers Gmen) afd reicord 2 mark lo the corresponding eoluon and tow of the table helow, Plot the upper imit for edch size clogs and corresponding
custilative peteent values for such af the poel, nonpool aid total eategativs on o log-iormal graph, Plot the toral # counte B the combined pool and
nop-pool Beatees. Tnclude the plot with the steam teach Gl

PARTIGHE
S1ZE ()

TUTAL
Torddl Rel%  Cun %

Ty fun
Loguz-

Fipss )
G - 8

Mtﬂlwiﬁ

SEw
u%

51-9

2114

= 'b%‘%%?‘ =0

Meefi}:m
P la- 10

& sV Lagy
T A

-8 .
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R

DATE tomdddeyyyd - PERSONNEL
Reflutai your obasridtions be within the g 4

& digtiivg of 10 masts (=30 0 shoreward frora beth the leik wnd tight baoks for the entive reach,

W |
RIP: COVER i il
i e e OHTBANK. o

Drouiinant V.céntaﬁon Typs j¢] o & M M 13
Big Trees (0.3 mhisters diamever (3) broest hefght - DTG ¢] 1 2 3 3 4

Small Trons (<03 metets DBEY o 1 2 3 3 4
Wooidy Sheubs & Saplings o 1 2 2 ¥ 4
Non-Wondy Hetrbs, Grasses 8 Forbs o 1 2 3 3 4
Paxren, Bare Divtor Dulf D s 1 3. 3 4 - 3 4

T} . T Reslbm "l Oon Bank <

Wall /Do / Revetment /Rip-Rop /Dam ) P e B 5 4 ¢ ]
Buildizge 0 P ¢ B 3] P ¢ B
Pavamenm/Cleares] Land it 2 ¢ B ) P C B
Road Raileoad ) R ¢ T ) P C B
Tipes/ Diversion Strveturss Grlet/Oullel) o ¥ I B i} P o B
Landfilly Trash o P ¢ B 0 P c B
Pade/Lawn 7 P ¢ B 0 P © E)
Row Ceops ) P c B 0 P o B
Pastve/Range/Fay Ficld 0 P 9 B 0 P [ B
Logging Opesations N q PR G PR
Gas /O /Mineral Miring Activity 0 P G B f P [ B
C%;aziﬂg ] P G i 4] 4 G B

Relate your ebseamtions. 1o the Selyve’ chanpel (e, clevation below bankfull stage) fon the entive reacls.

. . o
Hilamentous Alaae Tl owmoo
Aquuatic; Muerophytes ol r 5] ] 0
Waod Delyeis (20,3 meters DEM) Ll r i3 £ i
'_Bﬁ;shj\ﬁ'oady Dighsis (<0.3 motars DBE] n| £ _- ] L3 L) 0
Louf/Detdis Packs 5 m o & o
Liwe Trees & Roots tl o [} [ M|
()Va:hm?!'fzg Vepetation {51 mabe ofm-ff;ééj ) [} ) [} |
Uindercut Banks r 3] £ 9] [
Boniders Ll I I} ] rl
Coblles 7 I ] £l r
Avtificial Structures ) u 1 ] £

BIOLOGICAL COMMENTS:
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Birsam Narris___ . Reach Name

WYOWIING DEPARTIUIENT OF ENVIRONMENTAL QUALITY

Done every Oth‘err “HEABLE STREANES BIOA8 . M_ENT FIELD DATA FORM

sample with crosa
Summarzfg@clions  |vahies for the thres tiffle cross-sections sumycd {pages 9~ 11) in the table bei

Mem]i;ﬁapbh bl ﬂ.ﬁm/wm;e | ﬁ'»

BANEIULL Wldﬁﬁfﬁeptb Rﬁtﬁﬁ {,‘Wh};s/ d@ i

E*-Scctiéhh’téia i S

Width (Pl B
Rl
B

: sl ' N1 : fi/f¢ (Caloulabe avorage water surface slope for reach from survey data rotorded
tn pmge 12 ’Stteam ]ength sheuld be megsumd alc:ng ahaniiel thalwep toavoid overestimatiin stofit)

A ) dex) e {Chitdin Dig particie size from the comulative percent plot of pebble
count daj:a, rccorded on pag,c 15 Inciude thc pl st with the stream teach fls)

[ <, [Using a recent acria phdtograph {not a topographlc map), measure sivears length (SLand vailcy
length (VL) tbr bt st viwey tnedinder sravelerigths enid.caleulabé the rafis (SL/VLY, of sstimate frtin 4 ratic of walléy slopi to dhanitel dipe (V&7

ROSBGEN 8T

ROSGENSTREAW TYPE (IF i s Juoated within & transitional zone and hes chiaracteistics of tnote that
ane stream type, briefly descrite and idenfify transitional apsals) on site sketch )

" LONGITUDINAL, CROSS-SECTIONAL and PLAN VIRWS | Sttt f b foBoof S0 | £ L F 1.6 |
of MAJOR S'TREAM TYPES : ; il

alf W20 Y wag | wn | sa0 | w27 ] dd | €14

1) 317 Y YT <12 w19 <12

RN R N YR
A T T T T T Y i

Figuras reprinted From.4pplid Rier Mogpholygy by DEVE Rcegm {(Wiildland Hydrclogy Fress 1996, by petmaission of the authar.
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The following information will provide supplomental habitat ond dpacian infoumation for the straam reach assessed, ALL“NO? gnawors
inugt have goniments in the Remarks section, Some auswers may fall between beth “YES? and “BNG7 If so, consider it 2 “NO” and
coppent in Remarks section. Provide photo dogumsntation where necessary.

1. Isthe i‘iom’ipiam aboves hankdull invudateil i1 “relatively frequent? events?

Lardation means above bankfill. Bankfill can be identified fiom top of the point bars, changes in vegetation, topegraghic break in dlope, change
iy siwe of bairk inatedale, étdining Haes on rocks, evidence of an invneation featuire such as small benehes, the prasence of a foedplain at the
slevation of ingipient fooding, sxprsed rout heivs below o ntuct soll Lyer indicating expomice to-etosive How, lickhens, and bank undercuts,
Dheterrning if system 12 supposed to have aflocdplain o not (Lo, Rasgan “A” dees not),

WA I¥ thwes.is neo nswociaked fusdplae or it B indgnificont 1 the funotioniig of the dparin sysiern.

MO Cenerally aversized channels, ingised channeds, upstrennn reaervoics.

YRS Indigarors of Hoolling pressat,

2. Where prasent, are beaver dams active; stable and being maintained?
MA  Systen doss aot commmin wegaiation capaliie al mainminiag baaver,
WO Byidence of demsbint they are not being mnfnlained or are breachad.
TRE  Dams sre being maintained sed vogetation Diog or i begioming to capbore the dam.

3. Are sinuosity, width/depth ratio, and gradient in balanee with the lnndscape setting (i.e, Tnndform, geology, and bioclimatie
region)®
Ta the stvearn shannel near the shape and size sepacked B the seling? Moy, vivars 2o gredms are slwags io balange wilh thahr andseape and
setting:
WA Mow s valid ansorar fior thie guestion,
NG Any oné of the thies élemeits is 608 of balance with dassification sgpectation,
TES Al theee eletseny ate in balanes with the kndseaps salting,

4. Inthe riparian-wetland avea widening or achieved potentin] extent?
Ia viparisn/sretland avea tecovaring or has # recovered? Widening can mean encroaching on channel s well 23 moving towacd tetiaces, Hfupland
spacies ata encroaching on tuirauas, it is net widendng: 1 vhers is recruitment sl xipedin fvetland species on new land fous, i is widening.
NA  Sweamclasification dows pot penerally sapport vegatation (e, Rosgan A)
NG losmesslng upland vqgumuom Phresiophyie vege&auan is being replacad by deeughy tolazant spacms {iery Koprincky blusgrass)
YBY  Ripatie/weilond species replacing upland species, tlaing water table, recruitment of vegetation in wapped gilt,

5. Areupland watershed contributions to the diparienswetlands and the channel minimal?
Hps there bean g change in the water ox sediment being supplied to the riparian /wetlond ayen and s it resuling in degradation? A YES" meponse
imeans that the npland watesshed &5 not contriluting to depradation,
NA - Mot g valid anewer for this question.
NI Bwidenee of erosien and/or sedivnent deposits fom wplends in the form of deliag, bars, and tan daposite.
YRS Mo evidenes of stusionfsediment Jeposive i erslony sireaan, eved though uplandds sey bave lese than devitable vegatalion gover,

6. Tsthete adiverse age-class dissribution of dparian-wotland vegatation (Recruitment fow maintanance/ recovery)p
Are sufficlent numbacs of age classss present ko provide recruitment for maiotansnce 6f an srea or ke allow ) aea o ecevss? Goneally only 2
age classes tequired, provided one do young Fesruitiment) and the other middle-aged fFaplacement).
WA Applies to eofrenched streams and thess sontined in bedeock.
WO Woody vegetation xma,smg, cither recriitrrient o seplacement age clossey; herbaceoys vegetation hes only individul plants scuttered
dlong resch,
YES  Woody vegetation containg at least recruitment and replacement clagbes; Herbaceous vepatation feund in denee mats

T Tashere a diverse composition of ripadan-watland vegermion (For maintenanee/recovery)?
T spucing compasiion presentt suflicient for maintenance of secovery? Fox most tpatian/wetland areas Chis msions 2 ov more species ave presmt.
WA Would apply to those chennel types that do'hot equice vegetation to function properly.
WEr Woody audfor Herbaceous species tequited! to fancbion but only ene spacas present.
RS Woody and/ on Merbaceous species requided 1o fenclivn ond buo ot moere spreies are present,

B Da species present indicate maintenance of tihadans-wetland goil molsture charaaeristios?
Rapawrten /wettand specing fudicave thar the water table 5 belng matieained on moviag towded ;mlemlal aggent,
A Applies to entzenched streanss and those confined to bedrosk.
WO Absence of obligets or faeuliative wettand speties.
YHS  Presence of ehiligate or fagultative wetland species.

S8 -
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Strzam Name Reach Name

9&

10

4.

14

15

16.

REMARKS ON $TREAM CHANNEL/RIPARIAN CONDITON AND TRENDS:

WYOMING DEPARTVIENT OFF ENVIRONMENTAL QUALITY
WAﬂEAQE.E S‘T‘REAME BI¢AS$E$$MEBET FEELD BATA FORM

Is the streambank vegetation comprised of those plants or plant communities that have root masses capable of withstanding
high streamllow evonis?
Ars the right plants o cermiunily types present for tenevery and menbwwrnes of riparian/swethand aves ailer 4 bigh stresrafiow evant?
WA Apphos to sireatss whoue <assification. does niot sequirs vegrtation to maintair stability (e, Rosgen A).
W Dowinan vegatetion dost nothsre ok mass b hold Banlks Gty Kentucky bl grass),
THS  Dominant vegetstion exhibits reof inges copable of holding banks in high flows f.e, willows, sedges, rushes).

Do tiparian-wistlod plints exhibit high vigor®
I3e viprrian /wretland plavits appast hewlthy and tebust oo weakaned and stressed?
A Applios to channgl pes that have no potentlal te produce vegetation.
MO willows s high-ned or mushroom shaped and yeliow colozed in growing season, isolatad phrestophylas,
YHS  willews well toundsd and robust, phreatophyes in dense mrats,

Is adequate riparian-wetland vegetation cover present Lo protect bantos and dissipate energy duaking bigh flows?
Tz there an adequate apount of vegetation present o dissipate stream ensrgies from high flow events?
WA Applies to chunnel types that do not require wegatation for staliliyy,
W 1 cover and root mass efnpauzin/wadand plants is Jess than 50%, generally “WC” when oné or more of #6-10 i “NG.”
YRS IF cover and root mass is around 80% depending upon. glait conttounity potential,

. A floodplain and channe! charncteristios (i.e., rovks, overflow channels, coarse and/ or large woody material) adequate to

disgipate enorgy?
Ts the channsl ype (uncioning e disipats metgy a espacted?
Ma& Mot avalid answer for this question.
WG T chaneel dinevidon, patbem, s mofile are not in syoe with chianme typ
YHES  If chansel dimension, pattern, profile, angd woody debris are in place, both charmvel and bank, to desipnte energy.

Are polne baes revegetuting with spasian-wethnd vegetation?
T the eiprmisn Awstland vegatation sapturing recottt deposition on point bais?
A Applies to chanird fppes that da not have paing bars vy s elraracteristic.
MG IEpeint bars e not vegetabeg or have only uplaond vegetation.
YES  If point buss are vayyetated by sipatian fwetland vagetation in wufficlent quantities to teap sediment.

Ee fateral strean, movemant associated vith patural siovosity?
Ts the lebeial mavemant of the strsam in spae with naturel geologic erosion?
A Iftandfrm limits the laberad moversent,
WO [Fsipar um!wetlwd aren tetocaten ilself with every high-llow event,
¥HE  Inatusal progression scross valloy oy Is In syne with channdl fype dimension, patborn, and profile,

Is the syster vertically stakle?
Le oo cutting ocourring ot 4 “natuzal” or accelerated rate?
WA I waliliy s controlled by bedrock.
WO If an setive headoutie presecty, or if dlluviwm type tequites tiparian Avstland for stability and upland plants predominate.
YIS IF down out has aacitid In it bukis now stabilizing, af o svidente of vertivd adjusttient and expactec vegetation is prasent.

Iis the stresam in balance with the water and sediinent being supplied by the watershed (i.e.; no excessive erosion or
depoetdon?
T the sipamianAwethand ace dageading betause of excess sedbnent ot low Oews?
NMA - Notavalid snswer for this guestion,
WO IF indlestors snch e mid chagmnd bars, braiding, snd unsiabla beaks Sadicite {ew o sadisnsmt oxsend chanmal capacity.
YHES  Ifnoevidence of chatacteristios given andee “BHOY is poam,

W19 .
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WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
WADEABLE STREAWS BIOASSESSHIENT FIELD DATA FORM

The purposes of this checkdist fnodified From Fighes etal. 1994; Huphes 1995} i to assfst the samp!e.t in the eelection of sampliogy
locations as pazt.of the preamonitoring evaluation and to evaluate the streamin the field as a potemial least-impacted veference site fox the
Beoregion and stesam tgpe,. Base the envwers on Information pathered dudag fhe pre-monitoring evshuation and field absenations.

 roiponse indicates
i of the reach. 11

Paine cﬁscha_ngns pmsé.ht?
Hazardous waste wites, indhisr

Mines or ol fields? CRM?

Feedlots, poaltey fams, hatcheries?

Uixlaan, mdustt:i:ll mmmﬂmal ar sesidential lad nses?
Chanmelzation?

Dams or impoundimenis (do not include beaver)?
Transpoevtation and wility cordgdors?

Lopged or buned forests?

indientes thint the ite

Agmculmml OF g Dagesd
Qldugu,m*lh Coests; woodiols?

Roadisss, wildemess on wilderneass study areass?

Azeas that sontain distant or disconnscted toads only?

Praeryes, xefuges, enclosures?

_gmmmmlm ! ‘ i
Bxtensive dparan v;’:getmnn {providing baffer) aod lcl Vﬂg‘ﬁ]:s&tlm'l (pmwdm,b Imp’e wpody delris & ov-m:hm% matorial)?
Complex dparian struetung (tree, shoub, grass fforb Jayers, if nanaally possible, being the most complex stnoture)?
Connples chatinal morphology nixtuse of habitat types)? '

Mirsinal shotohne smodifieation (ripr-rap, Yegetition xinoval, grotic plqnls

Complex habitat structure (variable substiaie, woody debils, undarcut banks, overhenging vegetation)?

Mindmal chemical stiessors?

Mixitnal channel/ flow manipulation (cantzol strictures, irvigntion withduwals and/or ietums)?
Iinirial sednnenta.titm and tucbidity?

No water sheen, minfmal edors, scumse?

Huident wildlife (including Ash) aod banthos?

Minimal evidence of hwmons and huroan sctivity?

Minikdal evidence of livestock?

COMMENTS:

) .
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Strearn Name, Reach Name

WYOMING DEPARTMENT OF ENVIRONMENTAL GUALITY
WADEABLE STREAMS BIOASSESSMENT FIELD DATA FORM

Trasad only on field water cheniistry (fempemturs, p¥, conduetivity, dissolvad oxggen, sud tarbidity), biclogy, the habitat asssssment, and
field observations, docs the steonm each appess to meot its designated wses? Hagplain the mativoale fox yoor derermimtion, nduding
msfenmos o photos ken during the msessment,

RECOMMENDATIONS

1t desigrrated use attamyient is uneleas and this siteis sampled agam, what iype of data aze needed 1o better chuactonze e reach sl why?

QC ITEM

Tield Form checled for completeniess by (piint Gl narne): ate:

Caloukstions pecfomed by foring foll none): Date:

Caleulations checked by {priat fll me: Drake:
- 21 -

Revized 671,47
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WYOMING DEPARTMENT OF AGRICULTURE | LAB No;

ANALYTICAL SERVICES
1174 Snowy Range Road DIT REC: BY:
Telephone: (307)-742-2984 Laramle, WY 82070
E-mail: aslab@missc.state.wy.us DATE COMPLETED: _
Internet: S

hitp:/fwyagric.state.wy.us/aslab/aslab.htm

SURFACE WATER COLLECTION &
OFFICIAL ANALYSIS REPORT

Little Snake River Conservatlon District
cfo Dawn Arnell

P. O. Box 355

Baggs, WY 82321

UPS Address: 285 N Penland Condition of sample {2 3 456 7T
E-mail: amelld@yahoo.com
Phone: 307-383-7860 FAX: 307-383-
7861
PARAMETER UNITS RESULT PARAMETER UNITS RESULT
Calcium mg/L Carbonate mg/L
Magnesium mg/L Bicarbonate mg/L
Sodium mg/L Fiucride mg/L
Potassium mg/L Chioride mg/L
TDS (ROE 180) mg/L Nitrate as N mg/L
TSS mg/L Nitrite as N mg/L
pH Units Ortho Phosphate mg/L
Conduciivity, Lab umhos/cm Sulfate mg/L
Turbidity NTU Total Phosphate mg/L
Total Alkalinity as
Selenium mg/L CaCOg, mg/L
Hardness as CaCO; mg/L.
S5 R Bottle
[1 [1 1L Plain
(1 L1 250ml Plain
[1 [1 250ml HNOg
[1 [1 [|250mlH,S0,

Elect. File: LSRCD01 Analysts:

| hereby certify the above was analyzed by myself or my assistant.
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Section Supervisor

Laboratory Manager
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Appendix B

Sample Site Location Maps
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From Baggs Hwy
7892, head North
22 miles to hit
CR 608.




Appendix C

Equipment Manuals/Instructions
(available in office or download)
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